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MULTI - TOUCH USES, CGESTURES, AND | MPLEMENTATI ON
BACKGROUND [ 01] The interaction between conputing
waoles7agssand users continues to inprove as conmpor/uRY07/010870
pl atforns becone nore powerful and able to respond to
a user in many new and different ways. A user isS no
| onger required to only type on a keyboard in order to
control applications and i nput data. The devel oprment
of a graphic user interface system |ike that provided
IV L TSR OMT CED USE 8 GESTURBEOAND IMPEEMIBY TATION
SVS s greatly inproved the ease with which a
BAﬁﬁgﬁﬁggﬂﬁihteract with a conputing device by enabling
a URAY tPhd DRvthc@ét b&RReARBmPRLAL Y6V RES AN Esedrf contiffes to
natural and intuitive manner. The ease wi th which a
improwE a8 SAMPHEDS Plastrrme| begempanareipoweaiy pag Rhle tp respond to a
' i .Catd.Qns A
s TR B o] o URIRERAARE ANICESs RO TafiRe fed irl 104 type on
a keybeod gaoeder to contuall apphvatiansmadtisputfdata/ The development of a

nagenent .. etc. I n the St, . I Sa A& VRL G S
O R REE R 1Y U ey SRR SR Berrations o
WINIDORY SRtk atide systeas has gasalypiathroveditle dasd vithowhiohheuser
user input device to, carry out sone operations. as

can| BYeRag WY & EnRE g devace o ehabiing Rdtseh otrprkbactiqns and make

sel¥btidridah SRVl @R had I8 vOMarnRF. MTRE chkOKith RAHIEh a user can
_ enpl oys di splays that are responsive to the touch of a
inpys pnizok gasigep isoparicwlatly dgpontarisie appliestionsyéhere i need to
rle il Qﬁﬁkg}em&ﬁiéﬂﬂ?% GAPDRARt B o YRR ddifesS Y AHEITS
hey are ‘very convenienl as they all'ow a uSer to make
enviatnmeits gkstfoldss niamagtingnt, £ts. tihdhe pest, ysgrofypegally interacted

cont euch : : i .
wilt i Gt SRyt L e Dbt IR bt MDA ghms pac.
trapk buildedothyr wen gy kegicebp eatrg pusstohe aperatioseas defined by the

fingertip. Touch-sensitive djspl.ays can be pressure
SORWATS,RIOgEAM thad BERHCES the Ya‘EtPF‘ﬂ ?:"E‘\’I“o}égt?é‘gi tance or

chapgfs OheMBEAYruSer ihBhCrhPlo§8ishlays a0y réspbhas€to the
acoustii ¢ waves, respond to changes in brightness by

towupdt afcr weeg's| fingier o sSed olhese dAA-Fangive dsvicsppeebecomipg
mdrdSotiad B cofipud AL STRLTEE RBNELI AR o ey allow a
useli pphalie naerad gegsidstfamiliarde thecager i pther comtexisysuch as by

[nteract with an applhcatkon e '
erlpERgy g B PR NP H p AR UCAUD IR H B ve
prévddedbg @osistyve otjessl sychvastauser's fingerip Mogel-semsited displays

a virtual ow ect, and t&en dra% t he s§lected vi rtual .
can be pressure activated, respond to electrital capacifancé or changes n magnetic
field intensity, employ surface acoustic waves, respond to changes in brightness by
detecting light or shadow from a finger or object over the display, or respond to
other conditions that indicate the location of a finger or stylus on the display. Asa
result, a user can more directly interact with an application or operating system on a
computing device. For example, the user may touch the touch-sensitive display
with a single finger to select a virtual object and then drag the selected virtual
object to a new position on the touch-sensitive display. The term touchscreen or

interactive display device will be used herein to refer to such surfaces, displays, or
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object to a new position on the touch-sensitive

di splay. The termtouchscreen or interactive display
walew7as348s | | be used herein to refer to such speT/aSE®7/010870

di spl ays, ordevices that are configured to detect the

touch of a stylus and/or a non-stylus object. [03]

Cenerally, touch sensitive, capacitive, or

el ectromagneti c sensitive display surfaces |ack good

i magi ng resol ution, inadequately distinguish shape and
devies emtaire oonfigured jtedetsct the towhenfiedty lus ent/or @ roenrsyiug
bi m%Itl ple objects in contact wth the display surface
%%t one tine. Also, a pressure sensitive display

Surfbar e GatallEIowsH denbitivodapatitive] o élb@rdh@g?ﬂemt sensitive
surface and cannot respond to objects that are,

display siifaess laflt Boechinagiag Fespluions g@éeqwe%lafrdda?tﬁwsh jhape and
or1é’1\@é{ tsh @@olggétb r &l fe fdeﬁm@ﬁt inleBEiRE Y Bp &ﬁ&&y isleHte& with

to respond to specific gestures nmade Wwth the user's
the fdispdrer wfaosrat @nh gimepbjlset s preissure seesides display syyface eequires

actuari %C {N\{% t E%?%p% sgx?f’acg Gh §%W%}Jogé]to Aﬂ{ects vihat are in

terac Ive recerving

pro&ﬁﬂnyl wridnthei dignlay swfacge sﬁtambﬂhnglyo it veould ebre demrmbld dor 410
intujtive or

execut conf d operatians on a
int R gk ot e SosaPRtr Sea e Hesfres PRk Rl PP
fin@F Q9 ok Htiadr dofjextd Mheeadel defacted Eﬁﬂ%ﬂh’tdﬁ@:tﬁ/}&mqﬂw\fd&hca

touchscreen device including an interactive display

Yt or perform ng an operation on the conputing

SYSfoa | AnhiLRRRAIE disPldySkividd R reRividg §ﬁ1§lf1g§: éo‘hcurrent mputs
di scl osed. The user input or _gestures may be nultip

or geshres fiom 2 usercRsEdedn cxestta dntyithie onyser-porfigsad emréﬁpns

on%%H}é@?ﬁngQst‘é?{‘ﬁ%ﬁéc $osb021n %L%E‘Sé’rrc%'@ %}&W AL i¥vention, a

TR one- exa may execute
corﬂpmm@ bestanoagsa Imdchsqteal d!e\opfemﬂucbmg on mthmcuMcndwpla)gdevme
by usin ers on the interactive displa
for getiorBiny At GHORHGE o8  rasudh Safern &y MeRabi S et et or
geshies dicOlosdd. ONhO & dih @ dr FBMURE rdy bé alltiplerRGatsréid
thumb in a jar |lid_opening path along the surface of

touchgCTeelt eRTHRE 0B Hmlgrg)‘? SYIEHETSHE dOughsgEe GPRaEts fBR e hagee along

a TR PredfRdabhie® Cthléﬁb%k%b[&} aqee%ua? Q¥R LAOEAe
|nstruct|ons f or perform ng aspects of he i nvention
acdegsibil k¥ latsk epkratipreor mr@vutma&meeby wsing fve ifegsrsry the
ol
imkive SpA0TlcclIh SpbEPLabicl THsd WRY LAY SretR
rotagiqt bpa'atiom maeieg all dipurdimrsanq OB bTini @Jasllmmeymgspath along

theSuPth Icg %9 the 1n|ter}‘t':1c€t?d uaclsplgy égw‘é% tion of concepts in a

[05] Furthermore, a computer-readable medium storing computer-
executable instructions for performing aspects of the invention is disclosed. The
computer-readable instructions may exist at one or more levels of the computing
system, e.g., device driver level, operating system level, application level, or others.

[06] This Summary is provided to introduce a selection of concepts in a
simplified form that are further described below in the Detailed Description. This

Summary is not intended to identify key features or essential features of the
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sinplified formthat are further described below in
the Detailed Description. This Summary is not intended
wo eoo7daass fy key features or essential featureBCDS2007/010870
t hecl ai med subject matter, nor is it intended to be
used to limt the scope of the clainmed subject matter.
BRI EF DESCRI PTI ON OF THE DRAW NGS [07] Aspects of the
invention are illustrated by way of exanple and not
limted in the acconpanying figures in which |ike
claira¢d pehrjeet mafiten absisiintitaried ts beiukat telimitetht scogdof the
claY‘r@E&QﬁbALgtS altIt:fi”gure 1lis an illustrative conputing
envi rorfrent 1 n-accordance with aspects of the

BRIEFDESCGRIPTION GOF gHE DRAWINGS | | ustrative conputing
dev'ocﬁ in accordance with aspects of the invention.
[

[ 10 gliFReass hhedpyention) a5 dipsiratesk by, way of examile anginot
linRRUfA/RE A0t pRYH Lfigaes §5Ridn 1ike RiftteAREREhERT inafc]a_ule]

. accordance wi th various aspects of the invention.
Sl“Fli"glﬂl"én‘?PtﬂéB‘flé?éi"hédfil owchart of a user gesture for
per m r e .
1o o TR 138 SRR BomAREELh AR o 36006 e witn
aspgictscpfdhe invemtippi ng in nenory of user inputs or

ges es LL6orr ndi oper.ations. [13] .

2 oL e 2 TSk R BR0L T B BR i Aorande witn
aspex@mfitbe afveatisnr een accessibility aid in accordance

W t spects of, the igveniion 14]. Figure 7.shows an

| | T S bR S rbifn BVEhatRbe hir ioRubiirectiomingcy Gesle
acoReSiBEAY id bperatdlin AocREGACE RGOVAMIR 3R Bﬁﬁféfin%ﬁﬁion.

i nventi on, DETAI LED DESCRI PTI ON [ 15] Aspects of the

prebiddt Figvent idsnicisr Bpwechat pbe nesmiastira fovpufarniiog asareen
rotAiGPOPH Y i 8M o Ganci Yhith %icﬁ;stagpée%; of HHE ihGeRAfSe 1o

i nput_ or_gestures froma user of  a touch-sefAsitive

i nplk2] deligsiee 5 Adagaame prewariping impemomebfioskr inputs or gestures

an%g}éfﬂgcngég%ﬁgg)éggpgpﬂ;mgevi ces (e.g., touchscreen

ance"with aspects of the invention
can[13¢r f Bigorea6 showe by ilbistiadek screaimshotoNgne Bxdmpletof a screen

sl R4BRBES b QLSBT
exafipl e, FiguO MR WS 8n tleskrafvEe it aReEt WF hibther example of a

scrgé)nne\l/cecgtssligirl]i%jl/ a}doil#xcargg;diﬁge \(zjviet\lglaggecrtrsagf Blreoi\r/llvglscion.
DETAILED DESCRIPTION

[15]  Aspects of the present invention relate to performing an operation on
a computing device, such as a tablet, in response to input or gestures from a user of
a touch-sensitive input device. As a versatile input method, touch-sensitive input
devices (e.g., touchscreen devices) in accordance with aspects of the invention can
perform a variety of tasks including, but not limited to, support for multiple
simultaneous touchscreen contacts (i.e., multi-touch support). For example, a
computing device equipped with a conventjonal touchscreen device may provide
proper on-screen keyboard support for a user. Meanwhile, multi-touch capabilities

allow the user to hold the shift key or another modifier key with one finger while

typing with another. Meanwhile, in a collaborative environment, a touchscreen
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proper on-screen keyboard support for a user.

Meanwhi l e, multi-touch capabilities allow the user to
woedod/ 183363 shi ft key or another nodifier key w pPOT/OR®07/010870

finger while typing with another. Meanwhile, in a

col | aborative environment, a touchscreendevice in

accordance with aspects of the invention provides

support for concurrent input fromnultiple users,

e.g., in an electronic whiteboard scenari o.
depge ihagqpsdanceavitiy astesty efshe tieentien provddeosupmoctefonicbicurrent
: . [hyent. vi des ort for, tiple
i IR Tl ek &0 S PR I TR s lign Huinore,
a tapgiscean idemi;_esiﬂ ppoortlmg: With] gﬁrec_rsabﬂmb !ilgven&ibﬁ]prd)ﬁdesf support

accordance with as s of the inyention, a user of a
for e et Mk BT BV BolisaiiGts mpiranbicngPelasos
suppirtihg fvge0psihtihgs or nodify existing gestures with

mul tiple fingers, chording {e.g. nmulti-fingered flicks

f or 1M c oltiagcprépnce swdh asnsets of shkinygntion, ajuser of hitpupscreen

, . . . ‘ PINDY . i 1

depict Bh sl TR FLE CRRORULANE ke PE lfthe
gegiuees ovith gumieple Hngeys chonding (veg. fronlti- Gngarpad flitkisdior sevondary

d 0 -N e r r_.ex le, .a . .
ol TR Fplidng O Rebel el SEY Rafrealye georisdimesy fick
wihouprtiftingaihtifonger filemn thexangisereea desive) BAY pteapgligure the system
t vi§ibilit or. avai lability of an acgcessibility aid

© PerTeymh i) oRGLipR R g ONSS DR 250t oo SOMP%eblFfingered
fliekt spikingraction peaske tisedfop pHARILhEHdRI BESEHWUNSHIS) 2 LiP Way

| n anqt.her exar_EgI ? a_user ma¥ change the orientation
togge ViSERIdD ¥ piilabily af appresrsPiify eie(ess st Baveravigeet, fouch

BESre S8t kO 1Rdar@Mtc) i FRPHARSS af B, ' -
pogest ure. Q%f taer r(e:\l)/ilewé%gf thga n???tet y EIH?%F‘ESEE:% input. In
anQfhere¥amMplAca ysarimaxichangettee erientalion ofpiemableatsetthdisplayed
u h are.intuitive and
oy G5 Fh £a 8 BEPGR Pladdf] WISl BEh s Tt Pl B8RS Amer
revaew of daneeirefyt disclspathaenmf ohd ekilled ntHeatt whll bpsietiatd that

Comput i ng, Envi r onnmen 17]. W.th reference to Figure 1,
e A1 PG FAASDYER bk iy e e oRg! RS s vlk o
touchsdragiedevice xttordighcd @Vt Aspesi OF tRSinkRARA Ng devi ce

0..Iln_jts npst_basic configuration, conputing device

10 :
I‘l'iﬁﬁ”?\’fp?&&?ﬂ‘?“f%}@?‘ﬁﬂ”é’é‘%m! east one processing unit
102%1@'](1 VEDfeferbde tdPRARA] NG iAlsttR SR for im lemexbtid?g

configuration and type of conputing device, nenory 1
thegnyenion igehides a compiking sleRisg) suchas cpuipatingaleyingct9Oadn its
M LA Yeonhfink, A 00D R d 20
Y vvo._SI Thi s Tost 2| c%%fq% glﬁrgg{alﬁ 0 lllggh? ﬁ%‘g ersaa}té%alglp%ne
Prociegpipeunit 392 dad meembiyn)41 Bepeaditig orotied dxact configuration and

type of computing device, memory 104 may be volatile (such as RAM), non-

volatile (such as ROM, flash memory, etc.) or some combination of the two. This
most basic configuration is illustrated in Figure 1 by dashed line 106. Additionally,
device 100 may also have additional features/functionality. For example, device
100 may also include additional storage (removable and/or non-removable)
including, but not limited to, magnetic or optical disks or tape. Such additional

storage is illustrated in Figure 1 by removable storage 108 and non-removable
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devi ce 100 may al so have additiona
features/functionality. For exanple, device 100 may
w@b®a/183383 ude additi onal storage (renovabl e anedDUS2007/010870
non-renovabl e€) including, but not limted to, nmagnetic
or optical disks or tape. Such additional storage is
illustrated in Figure 1 by renovabl e storage 108 and
non-r enovabl est orage 110. Conputer storage nedia
i ncludes vol atile and nonvol atil e, renovabl e and
storrge- Yidndverbpetensigragsi mtpdieriacrluéct volat@leyandetonediatile, removable

f or mat suc C ter ‘
and BERIGhERAIL e B SRl BLB0 TR BRoP US55 0PHb R ot
infonoati@ssueh astcbmpwa{madMﬂﬁfsyru&@éhs derawabhRes; pedm: 61@1
8 SRl DU 4D bl S b i -cmovavl
stokdi@l U@efe allkamplerdf donputé@thidi@ge RMia. REYhpER B%ge media

fl ash nenvrg or ot her nennr% technol o d%—

mcéﬁlc&st Byt 1y apSlimited oy RAM,( EHPRPNG %’Ya@btmmpry or other
med M 3o IR ED-R (O3S Akt %ersgﬁlgnﬁﬁésc(ﬁ\?ﬁg por B5EF 8#3‘31&1

di sk storage’ or othef magnetic storage I ces,
stoggse masaeﬁlcu pasgtitesh megnetie taps cnpaguaet it diske S@kﬂgedﬁsothednagnetlc

sto'rz{% OJeW ’u H@Il &%dﬁf%‘ wWhi&E c:c'amglgj lgs)éld o] 8 orgl él{lﬁ ‘gees“’f y

er s orage medi a
mf[)ﬁrﬁﬂttld}emcbwhmanmccedssd by@ht/merimomﬁiymuclabbm@ﬁter storage
onnec F%ﬂgvflz t all ow the device to conmuni cate
%ﬂmx &S H"Comuni cati ons connection(s) 112

i's grs]exaamce 100 1698 icoAtairDEO R RatiGRIBIHEAbAGN 112 that
pically enbodies corrputer r eadabl e

allegb? detiF F%coramuan@ﬁ wethyther deyicegy GonwBuicationy
coidBbn@ql 22 '1@&6%&6@&@%@0&&9“&%@“% uflication media

carrier wave or other transport anli sm an I NCl udes
tyrieally emibpdies cempdist rmplemﬁnmtlomnedamsmcmmmmgm

mo‘@&e@ '&l@ldatmaﬂq&oﬁuﬁ%t&f‘ﬂta %%%tal %ﬁ%n%ne 2 rn\pvgl\ﬁ% ar ot‘]}gr

I'ts characteristics se Suth'
tratgpoeihmecteniisth andindlodes anyt 1hﬁ>rmagnaldehB§rywaydlaf The term

« andnt I|mtat| onmuni cati on .ied ..
R G RaR e R & e Juo GRRoRE Rk pF R gharscterstics
set@iricahgad ingdck amticr @b to asbdviin@katomaii ﬁf way of

acoust | ,.infrared and other w rel ess ned a.
ex31Epk %fef}crmh }grﬂt?fé%wnén%lmpna@eél@éaclnéﬁ%weﬁm% guch as a
wiRRAF b GABrdPR W ifePOShre LR Rk Q@ﬁ&@ssrfﬁ 19 su[:l} ) ﬁCOUSth, RF,

Devi ce 100 nmay al so have input device(s suc
infrasgthand atheniisadess paediay dhe éenmgunpuevre@dabheonmla amperd

he@fY| n%ﬁideg %Hﬁp%j{a% %gy L& Foé)gal%é&%tohvrgeﬂh spl ay

evi ce, vice ch as a displ ay,
S pebl&ér sDepice 108@mayeslso have input device(s) 114 such as keyboard,

mouse, pen, voice input device, touch input device, touchscreen device, interactive
display device, etc. Output device(s) 116 such as a display, speakers, printer, etc.
may also be included.

[20] Aspects of the invention may be described in the general context of
computer-executable instructions, such as program modules, being executed by a
computer. Generally, program modules include routines, programs, objects,

components, data structures, etc., that perform particular tasks or implement
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may al so be included. [20] Aspects of the invention
may be described in the general context of
W@ 0vpasE83 execut abl e i nstructions, such as proOPCEDS2007/010870
nodul es, being executed by a conputer. Cenerally,
program nodul es i nclude routines, prograns, objects,
conponents, data structures, etc., that perform
parti cul ar tasks or inplenentparticular abstract data
pes. Aspects of the invention may al so be practiced
paﬁwuéﬁrwﬁtirmﬁtd@tﬂ typep ubsprsteofihe dnveettion ninealso bagkactied in
evi ces.that,,are |inked
G R e Bl BT R R S C R MRSt sl
Prowag b'ug ﬁmrzpcemfhat amﬁﬂdted d thrm@amomduhﬁﬁtlﬂi&yné!ﬁroﬂﬂcﬁi &£d
.i.n, bo 0C and. renot e _conput er . st or ag
aisloS o BiEhe £ Vb BT te PHRTRBIR0 oA by e in both local
andeahstefco&iputéﬂ di6tabainiadia IrRitldhg Ble stdiage G8Rche Used
??Oﬁordance wi th various aspects t he i nventi on.

af 18v6¢ 21dspictean UF’éBfan%%B’@}ﬂé;tP&w%OS thati carube tpashin
acécﬁfd&rlih% witg Veb & a Shgt'é o the ﬁ-ﬁ;ggé ' ﬁﬁg uded c1f'?hé Peeatures

l et of Figure Tabl et i nc es a
SubﬂY§@l‘I‘eﬂj apd, finstiong mtheesygtem af Bigyre 1 zambe ﬁlhcalhdqnhme:he tablet of

I bl t I
F 1‘(§Jr§ E_e ‘?’ab&?g {2?8 qlsl(? fi%ssae gar 932’1%’%%‘%58‘2 & g%hélgpéétflat
pamlgmpl@htprehmlﬂ}ara Mdjuit] &rﬁﬁ]altd‘iéplhyl (eces tsbx‘é@n Ctlléiﬁé 3Wyluses

Screen 2 user
COE R SRt st Fless PRBlERS Aadol buBe 05 by Mutacieisley
desiet eciebN @00r AldadticiallyNg ub&rd bWATirler(k6oull B8 |t1’s}é' §91us (202,
21%@%{ I&é ﬁ%UC -senS|t|ve or proxi mté sensitive
wseddon sedingr wdicptipe éomchStquhm isplagpd &page on a
to&ﬂfgeﬂ§1§$e %Qﬁrdﬁﬁ'l'lﬂfd&n§ tﬁ%tdeg%g%s (g itdble 'cﬁgftﬁl '

such as Mut oh or Wacom pen di gi er typ
displaygiurfages 304 inciude, el@ﬁtqm&ne@pgqemChgtlzelanshchaqsdﬂutd}nm

bl et 208 ret

Wi bt Bleho T OB RS o 3Bl 5 £ B et bl
capraitive dlgurwgt; may almrb@ gsal. Mablet D08 @sterpres igestusdsemalds ﬂsmg

erform preconfj gured .

ORI N N T -

datapehteerkt, @Peeit@&i%ﬁmﬁg§ thetorareeshHpRB SopdtHishs, and/or execute
processi ng prograns, and the |ike. Regl on 206 shows a

copvsaipaRlcomgteRRpLicatpR tasks pegh asrspiradshests, wprdhsoceseing
prdg@aifl € H1dtho grwh ﬂe%ﬁn%@él?@gt%?geggggc%ﬁ%go o%%tact region

contacted the display sur n vari ous
pemnifiing Wheser tordetersyise sthepy tei stiduserr(20212 19)) dins commetsd ahe

dlsg[% Rie P4 component obj ect nodel ) services that an
l'ication can use to capture,

[22] In various embodiments, the system provides an ink platform as a set
of COM (component object model) services that an application can use to capture,
manipulate, and store ink. One service enables an application to read and write ink
using the disclosed representations of ink. The ink platform may also include a
mark-up language including a language like the extensible markup language
(XML). Further, the system may use DCOM as another implementation. Yet
further implementations may be used including the Win32 programmmg model and

the .Net programming model from Microsoft Corporation.
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mani pul ate, and store ink. One service enabl es an
application to read and wite ink using the disclosed

wo e@rasass ati ons of ink. The ink platformnmnay BEBUS2007/010870
i nclude a mark-up | anguage including a | anguage |ike
t he extensi bl e markup | anguage (XM.). Further, the
system may use DCOM as anot her inplenentation. Yet
further inplenentations may be used including the
W n32 progranm ng nodel and the . Net progranm ng node
fr d@BM drigursf, iCeepudandeonith 2’31]10158 aapectsDf therinvention, depicts

L T T e

com}mmr@yfsmmnmgesgmseae na;butcrecemecafreﬁm)uwrn dn 918 Eﬁﬂhplé the
In o

coRIHE SO B CTPLH Ay e HOlehBg becompRriser of

toudidB reehd vi@binetudiey aP frt&a 60V d §f§91a9fdea1c‘éo UHIea) S8 @xam ple a
device including an interactive display dévice. way

usel pF HiectapIE A WA OF harn 46 Metkeremptagh with tbe Gpuchusreen
] .
oS0 BRSO LB 6o
integpefiieadisplap dedicscr een of the interactive display
ST, i 15, S R RIS S o
usew I a@;@p@ncs voith tdpecisrofighe imentibhicthe sieer may pasvadé dﬁlltlple

oncurrent .to hscr contacts. The in
corg e BT Poat p bt FE° EGAHAES CREFRPPRURE o cach
touckekdel conBRNe SexRGXa ey ofdtirltute & QlcsckEACANRIR Bitlude,
contact include, but are. not limted to, the size

but{aée got Lt %185 §5ze &¢-&0 [imeptiPRD Ol e gontap eesas phsolute
posR@si &f @8 Bhtdch8rea ORI AR fsifbn 6%@&:[)31%01029%5 té. gr,] pBLitbie
contact area (e.g., position relative to ot
relaBigd0 0UeSTCOBBHT eIt O RaCEITAIM U Of pressuer momd@diad de aintact
C C I st cs 0f
el A R 1 R T o o
skilllinetlmrart [25] In step 304, the user input is processed

o@gg lﬁagce %tgg aspects .of the |nvent|

siRg 0 udls U5 rsﬁreut iR Pragied 1P geoqrdaigs; with aspesgs of

the tlﬂverlt dan tBrf)NdsBElgtthe ugdrtinpiibeuded, beahdt QH@IE&P(OG ﬁﬂ:ntlfymg
act nd |denh |ng an operation, if any

the ﬁ&?‘% ﬁa?lég%ks ?rbcqqﬁ%ctué\ﬁlsl}@eanwge%mﬂr@lora if any, to
perfQPH feBSori¥ 36 &8 inpufCEG Q@Hﬁﬁe Y ddinBiRRCh St if A& ordance

i nvention may identify multiple concurrent touchscreen
with ggpessy of the iavertionaney jestify swdtigle cencurrent mu@n@)ee@ gontacts
o S PUELGR 00, S8R LD, B Lo
exappyé.td Hrst tarchscreen contact may be located at an absolute posmon ten

pixels down and forty pixels to the right of the upper-left corner of the touchscreen
device. A second touchscreen contact may be located at an absolute position five
pixels down and fifty pixels to the right of the upper-left corner of the touchscreen
device. In addition, the touchscreen device may identify the dimensions of each of
the multiple concurrent touchscreen contacts.

[26] Inaccordance with various aspects of the invention, the computing

system (e.g., tablet) may be preconfigured with a mapping between user inputs and
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pi xel s down and forty pixels to the right of the
upper-left corner of the touchscreen device. A second
WO omchsxBeen contact may be | ocated at an absoPOr/@S2007/010870
position five pixels down and fifty pixels to the
right of the upper-left corner of the touchscreen
device. In addition, the touchscreen device may
identify the dinmensions of each of the multiple
concurrent touchscreen contacts. [26] In accordance
opeiatibny tirat sy eesprerfdrmedfon the conperfihp psteind inaheptibi 8ample,

syst.e e.q., tablet) may be preconfigured with a__
th TR %%‘i?\%é‘éW%BLee?‘?qCHﬁéP‘stOHﬁQ%Eéﬁ“a&"%Eﬁ%s TOERSPRRGINg o the
inpe fifidicare dhwohn geosdtd @d3y pk@Mte idput BEtHtbB¢hscreen device.
the attributes of the nmultiple concurrent

exanmpl e,
Asféfagfﬁs@weﬁima%@bw espanesadiaused withiaypapping between a
: H I | .
o e id YBerb B S, MR G Ao b sl Wiktation)
and {ha aitnhuies deseribpd eboys, itlepur the coinphting spppinngowlds inestep 306,

: i Lty ai ration (e.g., the toggle
ld%ngiggh%p%&%@?h%oh S{e%logﬁg g{}?gﬁ) and the attributes
des{27]bedsabrevalf, inlsep 31018 theorumupititg sysne perouhda tdggle

step.,306. .ident.ify. . the appropri ate operation to
ool PiTR 1] Siasan s 1 S R RRmofte ol pred dsshiptteriger
indiysit® Map hid RIpEke &cdEiliey AidcPeadtin shbUlEbIp QBGHAD @0 step
#n the prior exanple, the input provided by the user
308h e tasgle peeesy ity aigpreratiancadhisinartisulag exasme i therioggle

tmfchqwi&epevi@%fo%fa%n,( Which 2RyI1RC R xhe ?Af}%li%lggﬂ'ltﬁe visibility of a

accessi bi | i aid operation in this cul'ar exanple
toych porter padges onghe intprctive displayglstviasp ek aséronay whe o touch
' e ' i.Sihilit f a touc
polsl kel PAiCf i€ Ak R Dlrolel okl yilnpe Yo By pisBoRy
desigeate gppsitem @ theucteepaiftheintevackied displaiy clavice, a8 Muk@dited in
.10 a vjrtyal nouse pointer, to.mre eci sely,
Figyie Py e iRy gha drRein aocessiBLNY ol ohrsation isthe tagle soft
keghsipd aperdevhC@hichSebultsUntthetod@ling of e igithlity ATl Jo8f 1t<ehyboard
e

) xarrplﬁ of a toggle accessibility aid operafion is
wiflef Gdhe SHteraeliyB GLPIRTARAGR: | HELrewh e €8 Ulustaiive déiction of
thel QAGkdyMBarf widiRet Y03 'olﬂ'aln: ihbérégftiv_@ cﬁﬁﬁéy §6%bo AR gﬁg;type or

on the interactive display device.” Figure 7 shows
tapy o1 thersph ayboawhvideeb R0Dfo ervategnputs byl wintgetionald?2

' r ' j dev]. A user type .ar
e O Bl R G B uis DG e e i, and
other milgets koowndonvesetdfakil inkbylagar d. Ot her exanpl es of -

ifiers, .and

SCB, Dbt o 5 B0 PRl i S
defefien rdjageritao for guirrouiding BeoliMectr. R 04 Riddke WhdeLE0H0 By S
pla%in%raaﬁglggragn the area (e.g., area 606) represented by the touch pointer widget
602 and dragging, the user may manipulate the pointer 604 in a more precise
manner then may be possible with a relatively blunt finger. As can be appreciated,
the touch pointer widget 602 depicted in Figure 6 resembles a conventional mouse.
While other designs may provide improved interface, an advantage of such a

conventional shape such as the mouse is that it is more intuitive for the user as most
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depiction adjacent to or surrounding a pointer (e.g.,
a nouse cursor 604). By placing a finger on the area
W@ e00g/133483 ea 606) represented by the touch poi PCEUS2007/010870
wi dget 602 and draggi ng, the user may mani pul ate the
pointer 604 in a nore precise manner then may be
possible with a relatively blunt finger. As can be
appreci ated, the touch pointer w dget 602 depicted in
Figure 6 resenbles a conventional nouse. Wile other
usgfe sreghagiliay withowingsa mvplsmcemma@nfme Thanisedway ma;gepress
£ . nouse i s
theoleﬁ.sdlrllar}l t %(Bl{'lc %)Iagg lmur] P)r g%ft kt)g?ﬁ DESSS o I,aemouse,

f a n{29] ar Cmmhinumgl wnigh ﬂld]ﬁﬂ:&&thplﬁ)y assantidp s toth @oﬁﬁ&f
ress t e Ieft a ght putton so as

B i ook
ESPIEY g v une. UGN GSEUEHthe SROTREneesice to
togde@tHeRUsBHitWidl lﬂhé {'Bﬁcﬁ rﬂoﬁ{texe%ﬁiﬁ@{ 6 e, %5&%&Qoﬁ$ﬁp&ﬁf&? lawdget

poi nt er w dget tcfrewous |nV|S|bIe t he use

Vl%lﬁ) Pniapping theneteéwe isplasteirfase 206 afdhg tasichseen device
Kk h
with S Pfihddry, e% h{kg%éezﬁéé\% :fiélggﬁ‘ eﬂ';dexgudﬁlg ﬁﬁ%eré ItnaergsPor})%e,etht €

touch poi nt y tappfn
Commlén& sysSterm \mllsmrﬁgmsﬂlefmwnf@m@lf ogenatidrouchscr een

dev |n ers ter finger and
T PBebi ) AT Spurpiekon SRR iy e Hohyren
totphsdrearmi&\hee pie wﬁOlgBH}ﬁdd gcpereabggm tohd0poiftdrReidgse t he
or exa e, pr con | red g t er concurrent
opliih G i B8 Sl bisedub B i Rt g rey
nuin®EEGf fgdTs Qﬁay/\béjﬁﬁbp@cpﬁftﬂé loPBratieNe Mleblh&d vhRaddiR ilckher
reC|ate that an input consisting of any nunber

attipuies A BredoHyCRRe M RS &ecg{mowafawnre atghe swshscreen
coiBéd a?&é.)%&y b8 RENERS d@sﬁéﬂa‘t@&th@lsolgéraﬁ&% t e gﬁ@@m input

cont acts e. g., anount of pressure at t sScree
frosopvsgrtusirgyo ﬁagerbevm en!lytSbghtslsnegme at thelteuchscreen contact

are?x@ﬁe()?f)é gﬁ%onggltxﬁﬁxtg qRe Foigig?ehtf)uﬁf gglgue?g a e%’l %gerratlilg’n d an

onl

m}Iu(D ﬁtohs 8 lueca‘mstm twae Iﬁngéx@ awvﬂ’&hedi@ Rescenit ey &@ﬂ:hts&‘ebxh Bontact
et oeratlon and an In

0 t ouch er wid
arch 30 Be BREPROBRIRG (b AEOTIER Jo Lt HE AR\ FR Sy pasd widger
optrafioi.ouchscreen contact area nay be preconflgured to

anotﬁsr per atl on, ?‘gﬂ a_toggle soft board w dget
opel3li ofigured; ingcgardance with varigns am&s thh invgnfionsdepicts

a fRSRBALDIAfc otntfkﬁ.ltéln ﬁﬁﬂltehféﬂtedqﬁ&hsa ?‘oxaﬁggrk‘é}%ng bh o?)éraﬁon ona

conput er-i npl'enent ed net hod for performng”a
COppBIiRg S)(:Sﬁ@rn AN ZEIPONBRILO hgestyrs rernivad frempaonm ﬂm oae example,

A SRR By OB SGER D S SRS s Bhpried ofs
touchscroen d@npft iredutliog aa interactive display device. By way of example, a
user of the tablet may use his or her hand to make contact with the touchscreen
device to interact, among other things, with the objects displayed on a screen of the
interactive display device.

[32] In step 402, the touchscreen device receives a gesture from a user of
the computing system. In accordance with aspects of the invention, the gesture
may be comprised of multiple concurrent touchscreen contacts that change along a

generally predefined pattern. Some examples of attributes of a touchscreen contact
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touchscreen device including an interactive display

devi ce. By way of exanple, a user of the tablet may
was@7hs®s®r her hand to nake contact with the PCT/US2007/010870

touchscreen device to interact, anong other things,

with the objects displayed on a screen of the

interactive display device. [32] In step 402, the

touchscreen device receives a gesture froma user of

the conputing system I.n accordance with aspects of.
indlinde, bt anetricd himitdvkbtog et sizee(enpydibensionpy dithe cohtact area

rrent ouchsgeen %;lgnta ts t hat chan

s Pafigtrilt FoMarL ERTREHTR 2008Pn 3 SrtotRativet &

positibh irélaties t@éthar &@l}tﬁﬂﬁﬁf Sﬁﬁa&gﬁ bauhNef ﬂﬂ:@sur@ oﬁﬂ@d at the
t he size di mensi ons)

not |im tﬁ £ (f
conigel areq. anftherghagaqieristiss of inmyss for attﬁBCftS@Fﬁe&\chV&‘reéamwn to
thdselozgtsj(memng@ahl on of the contact area (e.g., position
relatlve to other concurrent contacts), anmount of
pr e 58 r elpsten FRAdthsteesties isgroeassechineascordamcp ity aspects of the
: C
R PSR ang T kol AR then ey, v 1T IRSHAR, AR g the
attriheteg o cmhecqrs;up]eutwslshstrwn otant dad mnmfyimgaspmetamf if

anfy 3B e b iponb GBS R b R Gt £ EunBitig Siftem T
acmﬁzmuervemh aﬁlmttshsituhe diventiohagdy w@estifydaaltigfly coscudfent

eration, if performin response to the
toys SETEFIL COTHATTS 3% QYF&F@nt ROSHIARS b ¢-nipcatjeny An the deedhsersar o

deVicth AaSREGeSod, thi8, AddBhtth QBnE@Yerit 46hsédtelbhiall fiay be
concurrent touchscreen contacts at different posit1 onhs

loqateddin a segizgircma)pasiern pe thetouplssresardeying o fifkh 4nd Sogl
chser een

co@cgfrl;'{féglg %odﬁgbérgcén ?Qﬁat‘,ﬂé%’ Be ?@J}? ted ﬂl%%e(l:%tﬁ}é pha%?t nel?er%o%v the

semhexrctdunpgmm dorndex/ by the ﬂrsf |sf3¢dnd;1 tidrd, |andlformh ceuchetreen

h be, | ocat ed. ativ
ool QS IS RO BBt BB e (e B ShiePufr o BT hitiBurgs e
muliiplstcons@eandoudHicradn canthcisofof ke irﬂldéﬂﬁﬁ,ﬁlgga coRBTding
ddi t.i on, the touchscreen, device nmay identify other

regPRP EoH GPORORE P plEB SRHEDY B hANBEE LU Dutes Of the

coRQUHAE hifulfifle tY§éhscreehdhtacihig bénmﬁtb%&r)m?feﬂﬂ fy an
preconfgured operation to execute. In addition, "an
prf&«?ﬁﬁ@% paitemng.h Hopexamplg: @ shaigetin she perdioneof thnunmliuplee
[ n an
COIH(?U;%EA | ne ch‘é@xﬂ:@ﬁttaéts E}gr ggggﬁn.gp es&?lg-gg'ﬁlgl%lé ggfi:fln&l & WYirface

pafterns.

-of ﬁ@sipuchm&eofdetvm may inditae doi cher usentiegimsab et foein the screen

oG8 B e TSR o3t SR et R e
alternetelis be nthpped 66 atsorodiind of parinfig; 615dr@@sh.

[34] In accordance with various aspects of the invention, the computing
system ( e.g., tablet) may be preconfigured with a mapping between gestures and
operations that may be performed on the computing system. In the prior example,
the attributes of the multiple concurrent touchscreen contacts corresponding to the
gesture indicate that four fingers and a thumb were used on the touchscreen device.
In addition, the multiple concurrent touchscreen contacts were moved in a generally

semi-circular path along the touchscreen device surface, similar to a jar 1id opening
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rotation operation, while a change in position in a
generally linear path could alternately be napped to a
W@ e00al1B348%) or panni ng operation. [34] |n accorBemnts2007/010870

with various aspects of the invention, the conputing

system ( e.g., tablet) nay be preconfigured with a

mappi ng between gestures and operations that nay be

performed on the conmputing system In the prior

exanpl e, the attributes of the multiple concurrent
mationc Hsssnmeng therrcaepwingmysespbadibemp procerféziged withea mapping

'n Sr g, an t hunb .e_used, on
bR I SorkPloun®fLoperBA fe. £fhofle TR i PRSP and the
attnbntem desnibet abohs (Iheﬁeﬁlemmlfrtpming syeted Woukidin step 406, identify

nerally sem.-circul pat h al ong the touchscreen

thes oy a %Ppgggongg H’F‘ifg’?nt o ajar lid openingnotion.
LB’S]”QAE BQeﬁﬂfWEﬂeﬁ@O%%ﬁfeQﬂM}ﬂ@m Q9 5teR] &8 nh T4 5G8en

i ng between the screen roftati oh operation

IOtGTéOIg OPer?'faBIIl eln Sermsiar exemple, she spdraprovificdin thtuser indicated
tha@m% é égnex%té%ﬁﬁc ega'@cgor?gfb\ﬁ?c* bé Pﬁxg lrnli]ced (38'31% t %iﬁ%tsglm €en

I n st ep I dent i appropriate operation
rotatomp epération r¢s3B} 111\311 aigweshie bbjects (2 @ picos, wallsapers, taskbar,

cief GF Pitkdsp he PRI BIG A Fred PR IRt iea LGP Frriie daie

pradethrmt@tbﬁghat e. gn emsfﬁy degreeat Tht sdteOPestatibBp&latith ¢h be
g 408\) .The scr een rotai i on operation

e RRRIE VA 3o A BRengpp gapseq pastigularly adiantageous for a

tabl@ldspegar shodsas Kb@dsxl?'@b@icﬂgu@&q@e? talsle€batwdia Bl 1§a&éaﬁé1and
the interactive display device to be rotated by

PORFRR AN e ol %w %.the pserangy sietple @chwthe n@,tera@tme
dispREACHRR WAk Eﬁtfb&nﬁh FerdGhi rﬁm gla\%& th 9598&1%? fcg-';natt%ﬁ (eg.

I nventi on na vantageous
as ifgypspings dar ltdiamdc,rhmbs qr(bleehmd glopgithesurfiics ufrthmmreen In

res%;glk?% eEhebgo%p\éaS}Js%%i it %%1&8 %%e{gg{)%%%%he a.a tlonrb e., the

DS exa e use
screen artatidn vperdiisf). ay screen vvith all four fi ngers and

t hu pl d i,n.a circul ar_ format

or ai%l Pyt medarmgﬁaﬁamea?récw@gwé AP BRETA B gumb
gedthe 18 Wotrssoref tolthe srees %’taﬁérﬂo?ﬁﬁﬁ@@scﬁre sk CRATRY *aft'wlll

systemw || performthe preconfi gured operation (i

aPRrﬁ%’aEectPé%% gEVHER GaBAisHpE PAPNBHWO Prapprenfingrse ghdionao thimb
mal iehafpi ! Be BpEGABS ] %r@ﬁv& @Mnofngr&%f&r aﬂﬁbhiémme

gesture to correspond tot Screen rot at
tousheqregt emtaciné eski drhehtiof préseursrat the tduchmcmmnmtarm) may

v B U A B B
appveciatevthat the preduteroriacd angit bgrwlith vidwdtds objectshite rotated may
vary according to the needs of the user and/or system. For example, in one
embodiment in accordance with aspects of the invention, the predetermined angle
may be determined at the time of the multiple concurrent touchscreen contacts by
the amount of circular rotation performed in the user’s gesture. Furthermore, in
some examples the screen rotation operation may be used to rotate a selected object
on the interactive display device, for example, in a computer graphics or drawing

program.
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touchscreen contacts ( e.g., anount of pressure at the
touchscreen contact area) nay be used to designate
we@tden3dyaperations. In addition, one skilled i nPehesant/010870
will appreciate that the predeterm ned angle by which
vi ewabl e objects are rotated may vary according to the
needs of the user and/or system For exanple, in one
. enbodi nent in accordance with aspect's of the
i nvention, the predeterm ned angle nay be determ ned
at PAE tAfter wivievhef thel antipéty disvhesed henting enecdksidedearthe art

. h f Ci I . [ f d
wilf 4RSS s L cBRHES ol St SF nd Bl (S EpsgBes of

anyt dgersiioe anyrietmeeafignpat al tegporive o baiseseshind inphbdiegaiture.
sel ect edthggjliggt on.the interactive display device, for

ForQiam'e, RYIptitePPYRUPHMAY RS mapREK 19 user concurrently

usifg 886 Fngk/dn AHidow B¥je@Wirlin ihGaid dighMy Hedick 0S8 yser
herein, one skilled in the art will appreciate that In

may s hfaiTeelingern tasprisniensly repige and/enppeition threwindow or

corfrdt Bk 2 eGP M %gﬁ?tekgﬁlp@ﬁ WRer H{agqg? fwd lﬁr%grg 13 select

_ response to a user-defined I nput or gesture. For

iterps gl ile ideasviohttoicansséted digpdayd iomnrinierdeivestigpdaly tevice,

5 RO A0 MR R Pt s

Theseeopehaidnsard singkir 3o traditiondbetrledlidking 6pdratom) ®hbEénhance
gﬂsiti Bn t he. W ndow_or control box_as desired. In
usahIY IREF YSREHBICENCY: 1R ¥t b sEample. £ saganyingsleyiqeamey be
precbefigurte 1@ allowid @el s PfohifPLEkRlirei 16 288m Bldndowl] FRHA¥ESre,
.Lh an-interactive display device ile using the
a “Hpggllf isqewre (- 0ntast Wiy the soychesreen dovice heginning with the
ool . L on g
pik BGEE ok A L6 PRSIAL EBOS: 2SI i ke fner and
thep gl tHunly) may bedesigrdted foreamncalt-tabrorywherssooting/selexting| e,
a_gomputing device may be preconf gured to allow a

operatiof. . . .
P& s pi nching gesture to zoomin and out.

Fur [38¢r nior coiants Madrvaridlk as@Rss off e ihvedtionCARIRG puting
with the to&c&%creen devi ce beginning with the pinky
RESHY g%s-,s iahlg ARt bereronfigaRd witye Brappgdetwes | owed
inplit/ddRturbaaiek opdrBErs MBOMEYBR Pgeb®rhBY BR)h&BYmBEting system.
. designated for an alt-tab or other sorting/sel ecting
Figgprp diggsams po dilugtiatiye seanping 20Qwstored inrthe gemapytiag systom 100

. ) _ . - 0
or PRRBUSRA e bRGAATRAL RUSIA (2 pfrin BBl SR
507 nying Soycisngereandiathwple tat icharsget rositionsyin begepera lyr seed-

. j stem_ Figure di agrans_an
cirfer 12t SH I SIS o bRELE B Sibond to the sercen
rotatyst gpardfdéh 504. Likewise, in a prior example, a user input 506 using two

fingers on a touchscreen device was preconfigured to correspond to the toggle
accessibility aid operation 508. Assuming a computing system in accordance with
aspects of the invention had been preconfigured with a mapping between the
operations and the concurrent touchscreen contact attributes described above, then
the computing system would identify the appropriate operation to perform.

[39] In accordance with various aspects of the invention, the computer-

executable instructions for identifying an operation to perform on the computing
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for preconfiguring user inputs/gestures to operations.
In a prior exanple, a gesture 502 using four fingers
wa@pah7a3i4Brnb t hat change positions in a generab¢puSBNT/010870
circular path on a touchscreen device was preconf
gured to correspond to the screen rotation operation
504. Likew se, in a prior exanple, a user input 506
using two fingers on a touchscreen device was
preconfgured to correspond to the toggle accessibility
sysaa'mi i pEspenseoto eBﬁ)ﬁcozﬂﬁgwml ngaranpmmngeisnge mayttemtored in a
or dan ts o ventj.on had been
corR B G EIe R B P BB PHY B YN e oSpRH B Frfutable
insguctiérizamapbe lescéccméd htcrhie las cice ARive O Rival topatdtink Ryktes level,

scri bed, above, n the conputing system woul d
aquH’QHPP ??’511*%(5};3?%18 ﬁ1 ate operation to perform [39] In .

ac cpmgianﬁieorvu HnWAE oS c@%ﬁ%%ﬁeﬂe\fep eﬁéo{h\éﬁw mﬁaa&naws of
erexecut abl'e instructions for id I ng

thedggglwrm deyigsaney berpdiwsteddo abapufior ngslvslemnmrrent
touggs%ggéo}?g Jﬁ?ﬁéa?égﬁn%&%ggﬁgﬁl&)égﬁnﬁ Q&%hsefeeg %%Hére qhaﬁquons
a singhpteuchgeresrscanact Thé33 bapz (ler)- magebm adylulstedm s¢parctwans

b ted at, the ce dr er | evel ratin
coffrebf (G e dindiif 65 e B6U  Ingomef sremplh i, O
corldurRAetRXASGIEEN adnthdte rr&cyvdeclepdﬂe&afm B¥ €hch. fARH@tﬁglﬁﬂ‘ns
exngagxacterlstl s of the touchscreen device

T 4 AECOIFANGR Witk 2FRFCISI 9l the dyratipR sfaled 8 au@hsﬁqra@wmg
nulﬁB&t Sioichdcden dbMABEEIt IGWERTMER e 8Bliok BY ‘ali‘ﬁﬁfn%ec{]constant

device that reports a single touchscreen ctontact
reppgng Eegyench 2mengympkipiel perauetent tpuchpireen equiacts.

con zr et ardd ?ﬂ?&@%ﬁ rn‘lff@atccﬁg WBGLS ddlvef ﬁevﬁlz 1588506 of ﬁ}e packets

anot hér ‘exanpl e ee concurrent touchscreen con
orvi{;edkiw thegoutledrean dédichare awheasad thecgimmbiase multiple

n acc e with as t f the invention
cof R B Rhadrbe S8 £ & ShtaiEr RS e of rvretfing f Shible
touehsdre & E@ntract’ s veove Sf inlfkmﬂatfoﬁs(el 2it1 Rilobyte dF WifdiAgich) in a

constant re ort [ %%pf requency anong mul tiple concurrent

IVEB PHat §S [3iyqqnCuTeRhiglRBTCTRSIT AR R i 4 Racket
car@ﬁﬁg Qe lﬁ[db‘yﬁ{s dfeNRIrmatibe Thé Ai@biviliSePartss Spirba Jekht

he touchscreen device are increased to accomodat e
‘m]ﬁﬁﬁ ‘themséf sowasiepdy providingden eercustant tuichscrEen centastpl packet

SASEARSE GBS0 S Yo DA U0 p v
numbexao@ommmpdmuehsctm constotn Tepadiantdgenis m}nmapbrtmgt
G L e T e R R A

t haf42] In yet another example at the device driver level, the touchscreen

device may expose two logical devices, one logical device that functions similar to
a traditional touchscreen device (e.g., a digitizer that reports a single touchscreen
contact) and another logical device that reports full information about multiple
concurrent touchscreen contacts. In this example, applications may pull the full
information from the device and/or driver with an appropriate request, e.g., a
request comprising the number of touchscreen contacts, attributes for a given

touchscreen contact, etc. In another example, the full information returned may be
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unl ess the user is constantly providing ten concurrent
touchscreen contacts, packet size is wasted. Mboreover,

WO nogasEssystens the driver is limted to repopPti/mg20a7/010870
finite nunber of concurrent touchscreen contacts. The
advantage is the reporting frequency is unaltered,
assum ng the bus supports the increased packet size.

[42] In yet another exanple at the device driver
| evel, the touchscreen device may expose two | ogica

an frasgeceSthe doechsorpen gontet/¢aeesphading to everyrsixeli oni tharnteractive

.a.traditional touchscreen device,(e.qg., a diqgitizer

sy RIS R (o T B e E1AeE ShO Wit areyes iy isfen gom

thel d?ictbaﬁl'or destygsixtihain & @Bﬁ%ﬂi@n butHe dbwive reR@inipls) a&ﬁ@éﬁd logical
mul tipl.e concurrent. touchscreen contacts. In this
deige, s e URISEFISER B8 eyiogal Toe franeided to frsfisal fspresence
of AdAfibAd1 a6 VARRAPBNEUtRIn SH dpefiting Rt nPRREEPELSYSE to retrieve
a request conprising the nunber o

request, e.g.,
ﬂl@t@é@m date uséng ae IQCTE: forigxammde-f or a given
tou cr : ; : I
ot et TP RERE brtfufiqu ReiLL BIneAhOHRIcR, aledFildy na
hewstica oayclor nesipondeaige amd proeess ippuednddor gdseures. For example,
. jnteractive displ devj,ce screen (e.qg., a grey-scale
in {LE £ GRbIE Pl & bE Sar i ERE i eha B iecgen
hewvsticy é@ Fréal_iét.vlvlll%h a_tdtﬁhkc&éérgébrﬁﬂcttsheulalh&vigp?i@dmcﬁ exa@mple, if
second.| ogi ca vi ce may be. unnecessary if_ an , .
the 3 FHTHRAR OF AAGUGRSCIERR CORBE! 5007 IRIPE L& IRER hafgpalm), i
ma9fbeadiiahiagbals @WakAoreAfe @8MatC Al BRI cRRGPRL hAApPNSHRM on
may then choose to retrieve the additional data using
thegompruyting devige BRY desice t9 ignpre muliinle FemrfiEEenhroniacts altogesher.

In 8906 Mis@hcd NBe 52&‘!:%35%929#6 | Gt LOEBy dgﬁg; };?JJ fiSintain

~ nmay be used to recelv process inpu
infgunatioreaboE the statengflthe application asd dhphiss, Itupy iatsatbeons

on. t he conputi.ng.devjc use |l mrejection. .
e SRR AR TR iy oD Bt Re il St ipnat tosie
betstetlthle Bevicgaakedand-OferetiaPlstem.| Driehilfddzia tBé beivaut e

of a touchscreen contact is too large (e.g., likely a
apiEfiaesthphit B2y be berghiciad ta fpak Pagddauch epntericiebptes to, for
exdpled@éterrhheARREL Fin XA RArDedh, BEROUGRLILER rQitalddly. A

conputing device may desiré to ignore nultiple
copwHeRrquatar idenfifinrimanpe awignedrio thegeviete airinpwst ance,

t he ergf J : t: [ '

e B SRR it QTR B S Py
advanigeons topravide amepplisation [programnzdrsoinbefase fAPIciodhterface

T e T e —

- Foogemaplengasdat ewtificatorsk shdret StalusDewar, Pavkdth, and SytlusUp,

reciate that be beneficjal to track

m & etlils_efi pie] 6?9‘@5%”2\@?93 1op apgut xpa}txprl% foncurrent touchscreen

contacts from the operating system. In addition, a set of ready-to-use controls and
pre-built plugins for existing platform frameworks (e.g., RealTimeStylus) may be
used in a computing system configured in accordance with aspects of the invention.

. [45] Although the subject matter has been described in language specific
to structural features and/or methodological acts, it is to be understood that the

subject matter defined in the appended claims is not necessarily limited to the

-14 -



exanpl e, determ ne when a finger is tapped on the
touchscreen repeatedly. A consistent cursor identifier
woy7hs348ssi gned to the gesture or input. [44]PCTUS2007/010870
addition, one skilled in the art will appreciate that
it may be advantageous to provide an application
programmer's interface (APl) to interface with and
utilize the nunerous features and functionality of
aspects of the invention. For exanple, standard
spagifid feataes omacts dessibed aBoye. UB &ben thePsiekificfeatires and acts

4 . ed 1o r est ful l.infor ion.
desgibed Shbve IIRTOHETR A RpbROkERs o SR nETLS Fhams
Nuhteeowpethert érﬂboﬁiytiﬁrﬁfnl md;digl&ﬁtﬁris it';m_d l,vaﬁ'afielhs_ @/ith%n the scope and
r.eady-to-us ntrol s and pre-built ygi ns .

spibf pEYreprbrded GRHnT PakEROHRS PeBogs of Reifers el in gyt from a

revi@y obehislgRdidsired conputing system configured in
accordance with aspects of the invention. [45]
Al t hough the subject matter has been described in
| anguage specific to structural features and/or
nmet hodol ogi cal acts, it is to be understood that the
subject matter defined in the appended clains is not
necessarily limted to thespecific features or acts
descri bed above. Rather, the specific features and
acts descri bed above are disclosed as exanple forns of
i mpl ementing the clainms. Nunmerous other enbodi nents,
nodi fications and variations within the scope and
spirit of the appended clainms will occur to persons of
ordinary skill in the art froma review of this
di scl osure. W claim 1. In a conputing system (100)
conprising a touchscreen device ( 114), a
conput er-i npl enented nethod for performng an
operation on the conputing system (100) in response to
i nput received froma user of the touchscreen device (
114), wherein the touchscreen device includes an
interactive display device (204), the nethod
conprising: receiving input froma user of a
touchscreen device (302), the input conprising
mul tiple concurrent touchscreen contacts; processing
the input (304), wherein processing includes
identifying the attributes of the multiple concurrent
touchscreen contacts and identifying an operation to
performin response to the input; and in response to
the input, performng a toggle accessibility aid
operation on a conputing system (308) if the input is
preconfigured to correspond to the operation
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(306). 2. The nethod of claim1, wherein visibility of

a touch pointer wdget (602) on an interactive display
walen7as348204) is toggled in response to the topgl/@s2007/010870

accessibility aid operation. 3. The nethod of claim1,

wherein the attributes of the nultiple concurrent

touchscreen contacts indicate two fingers in contact

with the touchscreen device. 4. The nethod of claim 3,

wherein the two fingers are a pointer finger and a
Wartldithe finger on a hand of a user. 5. The nethod of

L i ch oD S8 CAEPHmAt R P Beriep sPHber
compugedmplpataitedmefiiBjor petfothing dipsier@in 65 BR Chniuting

the 2@@ ributes of multiple c%ncu_r rent fouchscreen )
SYSYR{CALDINTRRRODSE fh PRAKECPIYSGFam iarPsebat hetonghsareepalevice
(1 MoueheeieR teetseRech2b)ce iﬁelu&&%ﬂfﬁﬁa?&i@( %%gl)aaiy@?e%icf (204),

wherein the conmputing systemis a tablet
the;methed ¢OMPEISEEst em (100) conprising a touchscreen

oy iR8iving bl £8n R TR GH PRI E09 chlnopy

perform ng an operation on the conputing
comprigiag powltiple eongurent tpughsceemi ccathct;om a user of the

tou evice 1 mwherein. the tquchscreen

o PREE T I I D] SerelE0 G- Sipidie it 1ER 560 e
atttibvtesraf thednoloiphs Eaicugrehe aRicioteeric @REdtsIEed {defif@ing 88"

of .a touchscreen device ﬁ402 , the gesture conprising
OPFARPR [ BETEYH it FeSRPSedEd §H1P)é‘é° ontacts that change

al ofigredp@rRBes dld Wpht, PREbIMAEL PRILRS AbceIBIERS Fidhekdtfon on a
wherei n processi ng i ncludes ‘i dent’i fyi ng

esture &24% / i
comppiing,IYskam 43 0DHE tha inprpisereendigirashio aosirsnerd tethe operation
@aontacts and identifying an operation to performin
response to the gesture; and in response to the
2. gestThe sethyut oloelaiond , whemieaisibitityaef otouch poatteowidget 6602) on

o0 SRS 0BT AR DR OFTRAL AL BLESRAL L0
aidodpmratios, wherein the attributes of the multiple

T T R TR AR
toudBitiréh dontdeds indicate two fingers in contact with the touchscreen device.

4, The method of claim 3, wherein the two fingers are a pointer fingerand a
middle finger on a hand of a user.

5. The method of claim 1, wherein the computing system is preconfigured with
a mapping (500) between the toggle touch pointer widget operation (508) and the
input corresponding to the attributes of multiple concurrent touchscreen contacts
indicating two fingers in contact with the touchscreen device (506).

6. The method of claim 1, wherein the computing system is a tablet (208).

7. In a computing system (100) comprising a touchscreen device (114), a
computer-implemented method for performing an operation on the computing
system (100) in response to a gesture received from a user of the touchscreen
device (114), wherein the touchscreen device includes an interactive display device

(204), the method comprising:
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9. The method of claim7, wherein the attributes of
the nmultiple concurrent touchscreen contacts indicate
wo oar/183485)ers and a thunb (502) in contact w tPCT/082007/010870
touchscreen device (114). 10. The nmethod of claim9,
wherein the generally predefined pattern is a change
in positions of the nmultiple concurrent touchscreen
contacts in a generally sem circular path along a
surface_of the touchscreen device ( 114). 11. The
et 1966l vaTe & BestwicArompenssr af & heudheereemiievice (‘&?éf theaggsture
Q
cofBREE Pulifo R CARH0E SubSHldchiBhutls hICbeb sl g ponerally
predefioed pattepat h al ong a surface of the touchscreen

devi ce 11%% 12. TE 4§e Bod of claimUy, |n al
vi HREP S, the oSt (A, WO PrRSeTHE

attidiQuCor haQdulti reecd@h%ﬁﬂtmh@rwm&ﬂmmeaﬁghﬁg bﬁ
response to the screen rotation operation. 13.

OPSTALeREP B?rfm}%eﬁPOWéPéh%g%ﬂﬁ‘@ec@ﬁ’put| ng syst em i s a
t ablGlsdoridSlo ths esﬁﬁ‘é ééfod-hgvéa %&g@ﬁ'%@ggﬁ gﬁé&ﬁ‘oﬁj&x@

conprising a co uter L um an
compufierts eystam (He8)i it the gebut} i peconfigigedito cotrespactlity the

op&hs &ﬂﬁ%xﬂeVice (204), a conputer-readabl e medi um
stori onput er - execut abl e i nstructions for

8. perThe ?eﬁg)c’sdﬁfe:nsmm a ITWhSEEilIIﬂ ther arthuesnd the gﬁﬂttlpﬂle&:ohﬁmxﬁ
er of a.t creen, device. (402
toug e Lo OB SIS RSt B ALRIBBAR CoRpsLYiEh the

touch&resih@ige: @liang a gener al l'y predefined pattern;
proceSS|ng the gesture (404), wherein processing

9. i nclirmetianeek slpim dgwaetein Hmaéglb&mt @rmulmalpe:oncurrent
touCRAGEE Etadtd Hfd?éﬁé ESU EP-ELtPa ARt ﬁs‘gﬁg b Xb&ac@&n}é the

operation to performin response to t esture;
touchsaregpdavdes (1d 4).he gesture performng a screen

rot a co utln st if.th
togo<The BRRRE AR POt B PRSP Rt ptiom i hange
in }mclmenicaisl cg’nhfm éﬁﬁﬁplehﬁncﬂ'ﬂit&ltctﬁg@s&&én F:Sﬂlﬁa@hﬁ larmlbwﬂy@eml-

claim erein the attrjbutes_of the multiple
C‘r@ﬂ%fﬁﬁtﬁéiﬂngtaoﬂg%&"géhe %ﬁi’%ﬁf’t”%‘ deviccddd)-at | east one

111 i NMgRs mRftbdoft d18i0 7] WheRM Beloetet tﬂi@défﬁié@'}ﬁa%ﬁ?& a change
device. 16. The corrputer-rea abl e medl umof claiml

in pesaienspiithe mutliplesonedrret tppghscreen contacts in a generally seml-

circular path along a surface of the touchscreen device (114).

12.  The method of claim 7, wherein all viewable objects displayed on the
interactive display device (204) are rotated by a predetermined angle in response to
the screen rotation operation.

13.  The method of claim 7, wherein the computing system is a tablet (208).

14.  For use in a computing system (100) comprising a computer-readable
medium and a touchscreen device (114) including an interactive display device
(204), a computer-readable medium storing computer-executable instructions for

performing steps comprising:
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mul ti ple concurrent touchscreen contacts indicate four
fingers and a thunb in contact wth the touchscreen
walewras34sd7. The conputer-readabl e nedi um of cPei/s267/010870
wherein the generally predefined pattern is a change
in positions of the nultiple concurrent touchscreen
contacts in a generally sem-circular path along a
surface of the touchscreen device. 18. The
conmput er - r eadabl e nmedi um of claim 14, wherein the
gensxcaling prestefd froth paser @f a tbsclaerkadgeice (40D)s thd go3sure
of the nmultiple concurrent touchscreen contacts in a
co B BHRE Y Bl e WD FAPLA OIS S T8k Fhaise apns hgnerally
prddefiabs phean; devi ce. 19. The conput er-readabl e medi um

of claim 14, wherein all viewable objects displayed on
t hePraseasing thegesiirs (404), wherer Prozgesing nslydss Adentifisipea

attRb@EE b tHY DAL Bbifeurfent &RARSEert Qorlth&s gﬁ& %&{#ﬁ%g}aiﬁ n

operation. 20. The conputer-readable nediu
oparationfe peiferm frerespapin torthe sysiurspand a tabl et (208).

in response to the gesture, performing a screen rotation operation on a
computing system (408) if the gesture is preconfigured to correspond to the
operation (406).

15. The computer-readable medium of claim 14, wherein the attributes of the
multiple concurrent touchscreen contacts indicate at least one finger and a thumb in
contact with the touchscreen device.

16. The computer-readablé medium of claim 14, wherein the attributes of the
multiple concurrent touchscreen contacts indicate four fingers and a thumb in

contact with the touchscreen device.

. 17.  The computer-readable medium of claim 16, wherein the generally

predefined pattern is a change in positions of the multiple concurrent touchscreen
contacts in a generally semi-circular path along a surface of the touchscreen device.
18.  The computer-readable medium of claim 14, wherein the generally
predefined pattern is a change in positions of the multiple concurrent touchscreen
contacts in a generally semi-circular path along a surface of the touchscreen device.
19.  The computer-readable medium of claim 14, wherein all viewable objects
displayed on the interactive display device (204) are rotated by a predetermined
angle in response to the screen rotation operation.

20.  The computer-readable medium of claim 14, wherein the computing system
is a tablet (208).
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