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MULTI - TOUCH USES, CGESTURES, AND | MPLEMENTATI ON
BACKGROUND [01] The interaction between
W@ 20upsisgg devi ces and users continues to i MPrEYRUS®07/010870
computing platfornms become nore powerful and able to
respond to a 5 user in many new and different ways. A
user is no longer required to only type on a keyboard
in order to control applications and input data. The
devel opnent of a graphic user interface system Iike
MULPTLROBCHYSES, GESTURESPAND (IMBDEMM(ATION
ﬁera |n§ system has greatly inprov'ed the ease with
R er can interact with a conputing device by

ena[*elx ! NOTIRE Mhehetidh bétRdbn @81tnlp9ﬁ§dg aBGcERKRI dddrs continues to
selections in a nore natural an intuitive manner. The

imprase ancompwing plaaforme rbe@%me gy POREHILE and ableitoagsriond to a

usef 3 oG ol PR R " QR B 1R YRR B e o

a keylgpard W defer gaﬁmﬁrol\alpphcralons ramd noputeiats Tlﬂe ﬁeVa‘lmvadetnt of a

arop P OHREE e e Stk Bag VRN R TR fofRraionss o
WIKINOSY SPQpetdthle sydhas has gadmlylathrovdl the aake wachlwhleh a user

ot her user input device to carry out sonme operations
carpifiterast With apmmuing steyigsry W@&P&%%ﬁra‘to 5Py ’é’é‘s fipd make

selt\!ét{c}ng% ‘gﬂéfx'err%@lﬁﬁpﬁnd intuitive 1heOTehd 0480 Wifh YaSEh & BRHcan
enpl oys displays that are responsive to the touch of a

inpys epnigolfactiges isqrarticwasly irsportaise applietions véhere the need to
pmfg,gaé 85 AL RIRAERNLAGIIRL s s SRR t) £ RIS YRS

e’ver convenlen user
enwak&nmts ilalfolgles managerhamn, kica rInttlme pzhye, u;gmtypn:aﬁy heneracted

ont ex such o handw.] t i
wilfPGrGal Sy me e BRUE YRR, RGP elmgpnc.
trait Byl Ctﬁd)ﬂ%‘r e irfpuy Hegico ) efrtys outsisete @seratiotseds defined by the
fingertip. Touch-sensitive displays can be pressure
sofveieRIPEtRm Hid pErftycep e wepgl eé’é(l“"&ﬁ‘&&&l tance or

c haLtﬁzgS DRe THAIBF uer m&h&mﬁl&?@éisbmys SR QY 3 PEAFEE10 the

aco i c waves, respond to changes in brightness by 25
towbtag et msng’s Ifingat oba styiasd SUndise tonch-Senpitiee deviced prechecorting

o R Py BB TGS AT B3l v

usdéh 16 phakye na@ﬁraﬁ gestonek famiianse thecaser irothedcomextsysuch as by

h .
enteging anny B Poy B o o8 Uelice® M TR e
préa8edb$ absistilueoblest] mchvustamsar sfingéreipf Iragﬁf-sémmei displays

a virtual object and t({; dra% the sel ected, virtuyal 30
cap bf FEESSHES a&“ﬂé\ﬁﬂp’@ép?l? 10 Jeetifd PBAIRNSE RE chFRges In magnetic

fiefH FRLRYy, Jﬁﬁl&yeﬁmatc@ HENREE QP! rebpirRY BChiaMestint di¥ness by

device Wl used herein to refer to such sur f aces,
detgctipg dight oxoerhadawﬁr@z@sa fingar ogobjesbAverghe display. @srepend to

ot 1 @oh@itols Hat Sndibib e RIFEN ofa BRAPeSEYdRs ORitRE Risplay. 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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[3] Generally, touch sensitive, capacitive, or
el ectromagnetic sensitive display surfaces | ack good
wo0 pmgi1s383 esol uti on, inadequately distingui sh ediEps208meios70
orientation of objects, and are deficient in sensing
mul tiple objects in contact with the display surface
at one tinme. Also, a pressure sensitive display
surface requires actual contact with the display
surface and cannot respond to objects that are in
deviwes xhatiaty configured éo detsg thy tawhfc@estylas and/tdr ngioy;styls
vvoul d be desirable for an interactive display devi ce
bjgcl respond to specific gestures nade with the user's

10 [03n9endrietalt), tOidhesensibive,dal gaéﬂﬁ% @*&edﬂixﬁ@é&ﬁc Ryndifiee

|nteract|ve di spl ay devi ce, 4]
display syrdaeasJackigeqs ulaging resalutiop, H@é@quﬁt‘ﬂy dfmmgiupqheshape and

or1e%9ﬂfol1‘1r<§te(%d%ct£? PUHdSar® He 8GSAUMER §1B% Y t1gﬁee(5b edts  S&ltadtQuith

xecute 1 11 ve or user-cont per Afions on a
the dcsmtnyt sm@csyls paetiie. dilsel aapmdsnrb rselmnvﬁ deply swifabe requlres
pec y.ent [ a. 15 co ut i
o ERGRt S BE oS bnnfy SO AP R, PERGRIBL G if
proﬁemtyz eviftothe koY mrﬁag;eamdapﬁhagnyptt vaould fbe desmth.lé Idelgan

ste onse to u er 1 nput or I es,
inte e Ry TR ERE S FoSPRITIC SHeeT et aes maeuith theryssre
fingeP§ B bEYr obfiee B el AeNctkRMdAsH theGhtefadtivieRlishiEpasHEE ent

ouchscreen contacts that change along a generally
Yned pattern. In one exanple, a user may execute

a LQQP | eag Qnt@fé‘éﬁ%é ngldytdév?dedfoi’ RELASih® Ehtﬁﬂﬁfehﬁmcurrent inputs

ing device by using two fingers on t
or gaﬁttereaﬁ'pm/e uggraploggerde gkeaite inuigys o elselemﬁﬁuéed apergdens

on g ourrnpflgﬁg st@m 1 d?ﬁ%f]o n‘Sg tal 5cc%r 38'1%: 3751'&99 r#ygys' J}gc{n% Aventxon a

N a
corﬁﬂilﬂn%lf}fsmﬁ vﬂfh a ttﬂlchsﬁreafrﬂd:dum/eemdhdmhgyn dﬁctﬂacave dlsplay dev1ce

&F%%Furthernnre ggguter readabl e, nedlun1ston
for petfprmme a‘?@%ﬁ%@bf’% COIRYIERYSERAR 1 TSP I8 PP ut or
gesﬁﬁ*@? t $is@bsdd) EThOWRBInRA ok esHnRs 288 mUMple concurrent

onput er-readabl e i nstructrons may exi st at one or

touﬁbﬁ%eqmt%ctwr PRUIRIE ARAUITRYT §gucherRee contacty dygtchange along
ag érX pkﬁi\é?ilned ?Qﬁ&ﬁt ItR%ns ¥,§£rﬁ?]e| Q‘ﬁ@ép m§9 RLEGAL b Wpgle

eve or ot unnary IS
accsssumh@e did qurmqm@kmﬁ@ c@rrgmtmtde@med#y eting épe dingarseon the

f f t
R L TR LA S35 BLL pte,
rotdltlmﬁmptﬁfdtmm moohéng all fodrd’mgémﬁnﬂﬁhsmbrm&sﬁe htlloqvlemng path along
bj t tt t
the; i B8 el @ R ARIB T he Scope of the of ai red
subjosgt Paihemor8R ﬁﬁlﬁ&%ﬂ’%l%ﬁuﬁ%ﬂﬁwmep

[07] Aspects of the invention are il lustrated y
exesptablnsirechers fesperormingspegtnot e imveny r%lalﬁ;ﬂlwéosm% The

co&#)aeéf ?éadaglé’\f‘ﬂbﬁ'ﬂct dn';s, %J}Eéﬁéteéﬂ Gfic BY MR8 Ilévewslf #8tcBmputing

mlar elenments and 11 whic [8] Figure 1'is
systemj é.gu shemmdmec Bvpl oprigting wsstgmdﬁml ppplination deed.cor others.

Wt {bﬁ‘? S pfﬁ sSu?nmglt_Jy 1S 'p?y\ﬁﬁéd %nmtroduce 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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[9] Figure 2 is an illustrative conputing device in
accordance with 10 aspects of the invention.
wO 1@p1534g3ire 3 depicts a flowchart of a user ipPEOUSH007/010870
performng a toggle accessibility aid operation in
accordance with various aspects of the invention.
[11] Figure 4 depicts a flowhart of a user gesture
for performng a screen rotation operation in
accordance with various aspects of the invention.
clairb¢d ajbjéttgoattersnadi gt mmdad napeusel ionlimirthe ¥cdife of3RE
clai n t‘%jor [2 tures and their correspondi ng operations.
[H_IL%#J Shows an illustrative screenshot of one

BREEEIH&ESCRHP”BI@NYGEFT}EEES@WHNIGSV ai d In accordance
Mngcts of _the invention, 14] gure 7
sho a FJP‘PClﬁ%?f Q’Flli}‘éerg’é’lné’é‘ﬁgﬁﬁfm?ﬂ %W@M@f e@i‘%&ﬁiﬂ andgiot
limted Gn $itd LEDnBSHE %ﬂlﬂe& ¥h Rhithi keACRAE AN GEN YA indicate
aspects of the |nven i on. DETAI LED DESCRI PTI ON

51“[1?5]61%‘?%%9@ &t whigh: pr esent i nvention relate t o
per f(f@p g‘t]ﬁ&u?@l P& ﬂldsﬂgt&@c&n{;&mﬁjéﬁﬂgﬂgﬁgﬂtcs acC ﬁaL&cee with

a tab I'n response to inpu gestures from
aspetisafitheiotvestingi t i ve i nput device. As a versatile

I np e, ouc nsitive evi ce

t outbmcr gl%géd%\llsl %%2 usg' ts c%%?ﬂ'gﬂfggeawlﬁ 1%%??85‘?%&8?"9 ifthe
aspjemsejftth@mmnoﬁerfor m a vari ety of tasks including,

but 0 r multiple sinultaneous

t ou t’@Hﬁc %F e %‘*B&eﬂ # Lperrigputios peperming Figesle
accﬁ&ﬁﬁ@ﬂtﬁ aiPoSRBR IEcBRINEE WEBWRRRE a¥hddis 8f the invention.

conventional touchscreen device nmay provide proper

on- Bdl eehignes b éap@t%mﬁpwharf of a usersgasturgyermpdrfdraying a screen
rotfd bpdrRHGH i £ ARP AﬂcE 'vﬁ% ?&'IC{’HS agé%cttp ?ﬁﬂi%eiﬁv%rﬁl ol d the

shift® key or anot one
whi [1&1t yligoee wdtdgransta meappingenwhainoey of nser lnputs or gestures

anc Bleh AR RN AnE WYL LAAMENt . @ touchscreen

[13] Figure 6 shows an illustrative screenshot of one example of a screen
accessibility aid in accordance with aspects of the invention.

[14] Figure 7 shows an illustrative screenshot of another example of a
screen accessibility aid in accordance with aspects of the invention.
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 devis:e. 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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WO 2007/ 133483PCT/ US2007/ 010870 devi ce in accordance

W th aspects of the invention provides support for
waeoncasuent i nput fromnultiple users, e.g., iPCEHDS2007/010870

el ectroni c whiteboard scenario. Furthernore, a

touchscreen device in accordance with aspects of the

i nvention provides support for nultiple input streans

in ISV applications such as graphics applications 5

supporting finger painting. 1161 In accordance with
depisp ax aeropdanchavitmespectsof, thainvestion pravideusnipporteen concurrent

. ' . uting system nma reate.intuiti

ingt HobE utihyPe SRERL o dn RIS TOBR PSR oSty Sgtermore,

a tbuchgercsn dehioe dh agcdrdangce with hipebisngfahe thidntiohk prédfes support

£ sec&n ar cti onsz, % sgcl king" (e.g., a finger flic

oL HHPIH PR R b ISph apR!atipRg Bichrasi sERpRIGS apRlrstions

sulﬁlj(frﬁhgging&epgﬁhﬁggr fromthe touchscreen device) and
preconfif]ure the systemto performan operation in

r es ¥ s et 3coRdange svith espertsof dheaimyeation a user of a touchscreen
; T . A ! o t o,
de P16 8h & JonflARMRA sl kS Rk Shufiffy e W s S ehffing

pri I’mr_y act |. r
gesthrgs yrith mpltaple dirgiersabhoiding @f2. anuldefrssediflicksyfonsdtondary

4 i row d touch .nointer, .soft keyboard, _.
actidhsdor RplRRHET ok P Bhger LR S o btweg s tpeeRle Hhiast ik
without Bftangothbh émeex firgpl the tauciBerec@yvichpaGE pfd&@nﬁﬁure the system
to QLicentation % vi ewabl e objects displayed by the

© BGFAQTEN Y gPation 10 fpspoRsS B thE B6TIYTS i reSpBmle a gngle-fingered
fliqN $1leihg 20160 thFEBd Wl fof pfiflary BMENY, OF o B@NGNE 4 8leY may

diisc) Qsed herein, one skilled in the art w Il

togglyistplibeenayailabilisy of ap accgssibibise pidsfe- gres hayerswidgat touch
poRdlie?, §dTt NbJtossd,and) ‘ﬁ?i’gsgoﬁsrqu %:ﬁ&&tgﬁll}]ilnea %e?ture or.inpyt, In
darice th as Phe

t ouchscreen device 1 n accor W ects of
angth¢reenamiie. Poser rapschange Ve Giepaiomgf Bewablnobyedts displayed

' ref e . Flgure 1 nillustratiye
by SR st e 67 oS RRETpleoh) R Fados aiproiiibiraosd fesmre. Afer
reviompfi thengntitetyi disclosaiCherais, oaargkilled ¢h thR\Are @il @fpretidtd that
th nost basug C@tf‘f' ggr a{thl on, ,conﬁutl ng devi ce 100
S BCHP R OFtrh SRSEUCS thaf Bledprusive sbwaeld wepsaie pvellg =
toudhstre@Eicd fflaccoeRere iwith Apetilr ekl efQH.I gur ation
ype of canputing device, nmenory 104 may be

and 25 f
Illyssrative éomﬁlgﬁnw;ﬂ%nvm atile (such as ROV
f | agity] mewnilyref&teficd tPFighRE aﬁqmétfhﬁf‘)e sfin ?ﬁmﬂ:‘é?genﬁng

This nost basic configuration is illustrated in ure
thejinyentipasinelades acompetingdgyiceorvehlag conpuiting deoertd). In its

: Lt eat / N Lit F
L e B T T T
prosessizgyeni( A 02end mhemonyd)/ 0gk Deprendignotathleadxact 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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30 including, but not limted to, magnetic or optical

di sks or tape. Such additional storage is illustrated
w0 mofrirgpase 1 by renovabl e storage 108 and non-PEnUSADY/€10870

storage 110. Conputer storage nedia includes volatile

and nonvol atile, renovable and non-renovabl e nedi a

i npl emented in any nethod or technol ogy for storage of

i nformati on such as conputer readable instructions,

data structures, prograin nodul es or other data.
storgeolrly. oeimputensivedgeansdioingeddsO® ] atild and moneoiatidd) rembvable

[ age are.all exampl.es of ¢ te tora ‘
and b 3ERegbhle i Cimp SHBHRAGR 28 iR 67 esBpSlod Fnstoraee of
infbimmaticatsuch as RAMpuROYeaddBRRAMruéfis) daa sy teés, Pkdieim

B{?[%r% tﬁach ol , CDR?/I digital versatile disks
moge )OT Gy a-olg%m%ﬂo 1 5mayablesigfirae il 08 and seprrgmovable
stoFERGNE0l dte bARKamPRAUH dotnpitsikstSrapé ARRLL'CRLNREr SBAREh&Iia

st orage devi ces, or an&ot her nmedi um whi ch’ can be "use

inclyglegs Biptds preligdsd o RADLIROYE FHERMAMarteshimarnoryzer other
RTS8y SO Y A, 5 B

media may part of I ce
stol14pg, maghetisensseitsaimagootiniapecatgons diskhsecddeon(atherh@gnetic

t i fo c nicgate with other, .
sl acRiceS b i AR b SRTR R, S D Wi esived
inforaatidrearaf whizhnani acaéssed byeidvize 100MMRisaek OMpRE s@drdde

tﬁ)i cally e éﬁei es conputer readable 1nstructions,
meglg may be V1G5t 0GF am nodul es or other data in a

nodpist eDeidt 408 ingiiAhiss d6htadScan@m@hichBbny\ 6N heRliosNI2 that
transpor,t nechani sm and i ncl udes any information

allow|the €eicarigipammpRicaie it ateansleyices. Gammunigaéens neans
cothedtigh@) 11D adas: oo i Otidn! xﬁegig?‘{:&éogéﬁﬁhﬁztaﬁgﬁ media

set or Changed in such a nmanner as to en
typieeilyravaleddies ¢ampiiter sgagable. inByuchiaps,ofatPOnestenep) Erogrand

| im.tation.  .c ication. medi a,includes wred
meilee ¢ St am SRPRAET? e YRR P v S other

tragsponeotdclemisnaadd woledesmyniaftirmasion e Hserganedihi The Rrm
_ ut er

| gflrge{sle(gatand ot,her wirel esis di a. The terrﬁn cogp L
MPEARH G HEEPA. dUcH A B dhdt AR OPE QB BB O 1S chREgleristics
set/Be ¢hanguddnGOONY Mh&rilek @8 td&kHode information Mhe@%da@.eBWay of

may al so have_input device(s) 114 such as keyboard,
example, and not limitation, communication media includes wired media such as a
wired network or direct-wired connection, and wireless media such as acoustic, RF,
infrared and other wireless media. The term computer readable media as used
herein includes both storage media and communication media.

[19] Device 100 may also 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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25 nouse, pen, voice input device, touch input device,

touchscreen device, interactive display device, etc.
wEiopas34sevi ce(s) 116 such as a display, speaketBHUS2007/010870

printer, etc. may al so be i ncl uded. [ 20]

Aspects of the invention may be described in the

general context of conputer-executable instructions,

such as program nodul es, bei ng executed by a 30

conputer. GCenerally, program nodul es include routines,
paﬁmwgqr abstrachdpacypes. chsprsteof the ilaintioatmaicalss &8 prattied in

. j k i npl t . VO
sy 00 SR P Gt Pl B e P pe Y oot
praogpeing désipecthat afe litiedithieighiaonimynishGnderrbaet irced
dide 3 c{l $tr| but.ed conmputing environ qts Wh%re tasks are
byt SREPEOE SRBFONTFRc BEAETHE TR EeaY hatosed 1 bathdocal
and oG oMACTRIGYAEE bl IS IMd RIMRE Kxerrl(lﬂ'y @t&&%g %%\hfk%sg g t o

comput i ng, envi ronnent, iJ'g{rsogr_am nodul es ma
in botdh Figess 2slepiots aneilistadvmishies PG20% thgbcarebé used in
j [ ' LQure 2
ol S Vi VEHTRY PO DI AN oy ol ac e
subsystgose pud Aowtinns n tharsystes atPizates] ofn bééndludednini the tablet of
and fungtjo

. or. | the.feature bsyst e
it ot Tl B e B Sion RHBg Pl p cizing ot
paticlligllaygfpréfegibly, aliquialehpital 208 1ay €008 Scrdeh.ATE8e styluses
2(53% ggbgy ﬁc,urface 2(%41,1, glgb a digitizing flat 10 panel
(2% pPhy?, Ut eabrelatyhishlight; and/og Wyie an th injeragtiye display
dediee e&8en Yod NA dFitidndafeS gef s PERS tes
C&Iiegrgci Z’Et a%d/ ,otyd vvr'?i 265%2? %‘g%iq?ﬁggf{gct_i \}%Egﬁgﬁzﬁgyf?& (202,
2100andcesed dpeesicsstug ordndicnting aprtions »f fawdisplapegh image on a
: (- . ! 0 ; . .

todchN@REitiSe of ?kﬂ)grél}?@ dehSitREHeYiee( ?Q%Ppt?%seaf Crﬁ_‘ng}g?faéioggxt{z%g

“selecting of indicating portion
displeygerbaes2 ¢oinshidsaleittamagnetic peoxiigitizgrs serchiagsiMatoh or

' itakl e.digitizi . dj.spl
WHEH B8 aff L. Gl ot bERSdted ¢ o onket diciods B
capsagitiveatigivizensi oy Alcbeune Tdbt D08 @itSrprék RestutesiBgdPhsing
gﬁl‘ [ H@e?io e.q., glgt bca . di %I tizers and cagam tive
Sty Sg? efd0) ?Fa‘%eéﬁs S Bang, Yeerdesio, prong eghgrihings magipulate
datgeedterf REt, TRchEe HSMIAES tp)éh‘.‘éﬁﬁﬁaréc?tgﬁigu?&p%%&éﬁc;x#,e ah@gfa %:)gecute

hand in order to, anong other things, ni pul at e

copyengpnalsempuierapphicatiemiass sugheastspreadhests Ward preckssing
pr2REh&lHnANEe 1iREIRREI R ifows a feedback region or contact region
permitting the user to determine where the styluses (202, 210) has contacted the
display surface 204.

[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 ﬁsed including the Win32 programming model and

the .Net programming model from Microsoft Corporation.
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20 conventional conputer application tasks such as

spreadsheets, word processing prograns, and the |ike.
worerasB42)6 shows a feedback regi on or contactp@EBUSI®N7/010870

permtting the user to determ ne where the styluses

(202, 210) has contacted the display surface 204. [22]

I n various enbodi nents, the system provides an ink

platformas a set 25 of COM (conponent object nodel)

services that an application can use to capture,

mar{2dLll eﬁigureeﬁ;dn stanrdanaekwitiDveriges aspeets efidid mweation, depicts

' read and ite i usi t he dlsclose
a ﬂ?\grgf#éerg gﬁ%% nserbl rﬁen eﬁh(l)(c? g‘?ra‘ief@?%‘%?}‘ Qpggtion on a
comysutingcksy seemrin iespl@ndeaa @n{:&geectdiﬁd:dJﬂbﬂga asdramgvag @xémis& the
th

k Furth
coghe: extenS| bI S dm K W%P?Fgr%(}%nﬁq ﬁ@hlt%g{fﬁagﬁ?e cpgtprisgd of a

éhﬂcﬁé&rddv actkd
tOuw n32 pr oliaslalm%El eé?n%rggﬁergﬁyvgt)ﬁlgﬁﬁﬁgeb r o r amﬁ’ Ay obexa '3816 2

usef pg‘phehypb],eb B USeHIHOT karihgad to make contaFQg]ltthhg i.;m@h@:reem
dev%tf&ﬁﬂfr‘b@&& #159% Yiek gﬂ#{ﬁ%sa%ﬁ‘f e C?{]?Jl’tfg ?13#}%&?@ gh%%:ﬁeeéx of the

depicts a f art conpute
lnﬁﬁ@ﬁﬂﬁehﬂ@ﬂnﬂngman operatlon on a conputlng systen1|n

S som.a user.
Z[?‘gr %! Step thh{ Fo%lghssc?/g devics %/1‘6681\’88 {%t fovdg%m éhre
use@.OB’l actoeddrab Ivath aﬂpﬁcb&)f(thmﬁfvleﬁﬁdn ahe asér m@dﬁftﬁ@déﬁ@ﬂ&ltlple
eV|ce [ Iud| racti e di spl ay devi ce way,
COngHTEY S nlés i e e ey a‘?ri‘ﬁ“&%“eorﬁ?sg%ﬁhnscs? cach
touﬁﬁ@ﬁbdm&:dﬁﬁé@@ S@ﬂkmmﬁdlésfbﬂdiﬁlﬂu@é&ff%ctbﬁ@lﬁhcg&w doitde? include,
i nteract, am)ng%ot her things, with the objects

but g7 Bpialmifed fo 4 aive §hsoimAsioRD i Ha ferdagiasen, ahsolute
posﬁ?dﬂ &Lthe contact ated 4x]ele{tﬂ/eﬁ5o%ﬂlo%ogﬁ thé QSntraQtaaSrQ:E g@g ggéﬁ’tlgﬁ

receives input provided by the 10 user. dance
relagjvetio @ﬁ;ﬁé@pscwertt leentagisdramount of rpeesawrprnaydep rab thedwntact

e L6, GRS s BAER SBRR R IR rose o

sklldumt}wrt Some exarrpl es of attributes of a touchscreen

t but are naot limted to, the siz
CoMBT" genci &5 e i 3% prosipscd v 4ocoxiiie vdh aspects of

the @@\‘Edrﬁﬂoﬁn mﬁcdshﬁgctﬁ@hg&tlnl&iﬁﬂcluﬂéﬂ Bt e Witdd0d, Rlentifing
cont act area position 15 relative to other

the afHOUTeS O Fa%mﬁg%%yen eprsertEndidgniuing s qnesitiate df any, to
perfdifh 1AREEHse 36 B8R inple P& N&anfid aa&tnﬁﬂdtﬁltg' ?&? 11 %%}&nce

for a touchscreen device known to those o
with jgapegits of the inventipgmay, l@éﬁy BOdtiple kenwigeant teywliscriegn contacts

o BESESERA, ASCaLtag 1 b SBEEI T RO,
exapple,i afbrst tdughsgeen contact may be located at an absolute position 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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20 the attributes of each touchscreen contact and
identifying an operation, if any, to performin

wo e®posEes to the input. For exanpl e, a conputipPQr/ey®iEmos70
i n accordance with aspects of the invention nay
identify nmultiple concurrent touchscreen contacts at
different positions (i.e., locations) on the
touchscreen device. By way of exanple, a first
touchscreen contact may be | ocated at an absol ute

opqmaeoils mat treay k%':’:pe@fdtﬁieﬂ ofahe camputiag kysteinX dhghé pribh&ample,
fheoﬂgg' %ttg ‘ﬂg | eft corner, of the touchscreen
f Pl RONUR PR RS AR ICORTAF IS ROTT S EaRERE 4@ the
inpud e Wi tﬁr@&lﬁgﬁ%wfafew%ea e ?i’&/l@@wﬁbu@&ﬂthfe'téﬁ%s@eéﬁ lRvice.
to the right of t er-left corner of

Aspambigdier é@ﬁlﬁﬁwg@¥Stem8&daﬁepun§®ponqudowﬁh§onmng between a
toéé?é’ é&gsﬁﬁiﬂlﬂ/ Qf%f‘&befré(tl&h@e % fiRns) 9%019(3c Cf(ﬁﬁ&g%{ gé%l%lperatlon)

concurrent touchscree conta
M@MW@ dgscribechabanes tlmpthe temphtibg eystemendiild)in stdre306,

1de%9?§EH'} 'dﬁré r?e}tg@g%ra’tl% to Bloﬁ%hz)u:fyagg p\r/\%conﬂ gur ed

200 vmssAs aﬁeémltﬁﬁ @&wmo&mmnmgl @e&rr]rt pédtori®ya Rxgle
In the prior

d th ut st
BRI 5 RReraltn BLTESTBY oXHaPiraPla Pt BioNiseitarine user

indiCe ik @RNoeONY ACESIKiALY AARPEFHHREY shBuld e pRitined (1n step
indicate that two_fingers were used to provide input

308 Thetogslrcanserbibityiaidi epsratingsinihispartienlammamplads the toggle
toRH R AR BReREBACThIAE o th e B BRRR R OTMIEED =

toggle acte Ity ai
tOlle lR@h’ltp’OWMgﬂt onithiy stterapveadisplay demitet e us&rtma)buieea;touch

rolESSHREE I B LSFATRA DA, ARl

despgnafte) RIposition oh 111275]:reéﬁ of thiehtdrhctivendisplap deOite, éﬁ@lustrated in
a tog Ie accessibil |t

(SO utjin SY sten1 for
RPN RarIE BF  Groils e aOi aid opEig ihe irsals sof
keﬂilhﬁrdJ 88éraflibn, \ﬂﬂicﬁ&éﬁﬂtstlﬂ Fhe H@ﬁllﬁ% 9ok ﬁgﬂoﬁﬁg'& I |§o?’ﬁ34keyboard

ai d operation should be perforned (in ste
wiqgsg gndhe dxemstive mspiayadeorl@p diigenechshaws 41 glqsaamva:oiﬂracuon of

theRARY b WRfyet 0851 haHEIROL MGl ATEL 89{%%,9{9?9%}36 or

which results e tog Ing O
taptaibls spli keybpang wigkget WL tohercatatieputs sinvidardd schoayentlonal

ke)goeo\ﬂc? eOtlér%E(gmgmyofu acg?s%hélo UCh ogrhpstgfegen\tlrmsarﬁ%? énagmﬁers and
otmr emd&t ndsndeshigpaifekil ipake btton oft the screen of :

t he teracti.ve displ a evice, as ill, rated in

ool cReHg it Filbatt BEIVE nalgier oidiset 608 n eramprcal
de}ﬂt:ﬁioromﬁeént @6 o sultrb@xdlﬂgalp@nﬁ&f(% K EYRRAEE cRREF 664)0 'By

which_results in the togglin t he visibility of

plagpgia RRga o4t e wreRyets: R KBO) Teprasaterby tip éwcés;pomter widget

7 t
T O O ) BB B,

magaez then mryerepossibje wjihea rplatively blunt finger. As can be appremated
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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20 tap on the soft keyboard w dget 702 to create

inputs simlar to a conventional keyboard. O her
wexmmmsxass of accessibility aids are screen reaper/g$2007/010870

magni fi ers, and other w dgets known to those of skil

in the art. 1281 Referring to Figure 6, the touch

poi nter wi dget 602 is a graphical depiction adjacent

to or surrounding a pointer (e.g., a nobuse cursor

604). By 75 placing a finger on the area (e.g., area
us@9aie fagplieseithedinga tmoasd wunhvpaicntser. Whdgeér KAR akBGress

[ i he user nay. I pul ate Qinter 604 in a
B SR e Gl 8 PR BN B P pPBb e 375
r el @O veCynthwing withgerpriohexsdple) castRBIifS iidd @dch pbBRter
.éoucﬁgp0|nter,mndget,602 depicted jn Figure 6 ]
widgsl SffE Mes RISKIGRIRTIRY 5Hle- the les mahinsEuet the compstigadevice to
toggge/ﬁeméﬁbﬁﬁy oFRONRER bﬁiﬁﬁf@ﬁ%?th@.@.ﬁﬂw&@%#g{ ptlﬁgﬁlb wldget

.20 conventional shape such as the nouse Is t
visiileleby tapping the intgractive display asfase 204 ofithe touchscreen device
: 7 e re famljiar with
vt RS R H e Thdd R R At gl e
copputeg systerhofill pantbrm gletprénohfignredcopesation. si nul ate a
rig or ft button press,on a npuse. 29
ConFion T AlBGbe e oGPPI oo TRe e a e fingst cpbgperent
toughsarear devictg Bipj;l@ 02 covesspphié Vd;jm_&bggl'b rﬂ&igcﬁ'i ﬂ%iﬁfer tvhﬁgéts er
mey instr e _conputing device to 5 toggle the
op{oni TeFilnd Pbc AR BOFREF Gatdgdrpys CRsIsthgRE e e

nuinBECH RN BlayVbBappad &l the %Ee Yioh 2RR6RGvED Gariations in other
-interactive display surface 204 of the touchscreen

attiipt et thettauehgsraenrrgatasts (s.gy ameuns o pressure 4tithetauchsateen
. f . ; t | '.

oSk AL el SSRRRRF Gy RTBHL P UBLR

fron 2 heargisingntavfingers oxitinphly spightcuassuge netheaotiskefeen gontact

n nt. 10 touchscreen, devi.ce .i nput. to correspon
arep JR3h RS Pilsomtey s i the CRBle OHF iBRiptes PuidgEs QFFratih and an
inpek frohreal user Ushigs Brd fingers vARPRESy Aresstfddt B8 tdudBreen contact
nunber of fingers may be ma t

consi sting of any ped to
arep fRay P P’éﬁgurﬁﬂ (R BPRIDCT QRFIALUAT, Gril- # FOSEIR Enft Eeyboalrd widget
opéhiién.but es of the touchscreen contacts (e.g., anount
of pressure at the touchscreen contact area) may be
us e@lﬂ o Heuryhdnaceerancoyith yprionsasmests afitheniiventiom depicts

a floRHhrt b? afJoﬁiBlﬂthﬁﬁélﬁHl%hﬁg Mod !f&gp?é’rﬁorMi{nE ad %lggrr?g?/n Qg a

slight pressure a e touchscreen ‘contact-are
comppelprh$ystm eal responsretot ogrphwre renettedpibomt ensend figohe example,

Q j d i nput. froma us ing t fingers
R0 o b Bt TP PR SRR ot
tounhgcrfml qtﬂvswigfchgﬁng gn,ﬁmeﬁﬂﬁﬁéﬁ&ifspﬁp@e_ﬁldeo By &ay-of eRample, a
usetr %9 %’xeetagf?at tmayegse%a}g or mrci%%td 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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operation. 20131] Figure 4, in accordance with various
aspects of the invention, depicts a flowhart of a
w@opasass i npl emrent ed et hod for perform ng anpCT/US2007/010870
operation on a conputing systemin response to a
gesture received froma user. In one exanple, the
conputing systemmy be a tablet conputer. The tablet
may be conprised of a touchscreen device including an
interactive display device. By way of exanple, a 25
inalgdle; bof arehwt liakitest topthe sise(ely. sdiatenkiens haeffithe tcontiekerea,
contact. wit he touchscreen devi.ce tq interact, apong
ol Dol the EoNBET HCbUF BEYE PHTICED o) diF AT Elre
posifioh Relafivé & @bk Yendlin®Rt 8ontday), RouhBst pleBsutt PRove at the
t he touchscreen device receives a gesture froma user

confpch aiga, Ap NG igagarderettics ph inputoion drieechictaenadeyicet oy to

thdsB@fkRyiERith®@Byt. t he gesture 30 may be conprised of
nulh%PIe concurrent touchscreen contacts that change

al ofla Beviep 40#ythsessers adograsedeinraccsuinace wethpspscis of the
. Tib : .l ey .ar
BB 23 o RURARIAEEE B0 By R B
attibutes of eanhemncalrsnt wnehgposint domraco Aind dentifyingcin @eeation, if

relati osition of .the contact area (e.qg., position,
any.dp Jetfon s Feyolie tme el RomeRmnls, 2 catbhwingpystem in
acqréamenetipagpectest dt itvatienMBcideatiSamuRiple 8bi@irent
aracteristics of inputs, for a touchscreen device

tOUEIECH CPRHID SLIGTETeRIAGs o (i leons) on the dgehpereen
QePkEP AU, SeBhd] ! S (BuRth ERAR RS AL ASEALARBGRMbY be

aspects of the invention. Processing the gesture
logated indessmitpircular pagtern pmihedduehscraedalevidey i Adifthhand final
j t.touchscreen cantact a
cof PR, L B EOREY B AL OHBEAER D AR Ao e
semesipargepdter fierngab by the. filsg seeordniin], add Coumh tduthscreen

coxﬁ;é?/tts,le gllélﬁ?ﬁh% onﬁj&%ﬁ%)gﬁ: n%rgegﬁn@tﬁ?ircgsﬁgaeyc}d%ngfy (t)t?)%r gt?l}{g&gé 8P the
multiple concurrent touchscreen contacts for use in identifying a corresponding
preconfigured operation to execute. In addition, any changes in the attributes of the
concurrent multiple touchscreen contacts may be monitored to identify any
predefined patterns. For example, a change in the positions of the multiple

concurrent touchscreen contacts in a generally semi-circular path along the surface

-of the touchscreen device may indicate that the user desires to perform the screen

rotation operation, while a change in position in a generally linear path could
alternately be mapped to a scrolling or panning operation. )

[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

-10-
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touchscreen contacts at different positions (i.e.,
| ocati ons) on the touchscreen device. A first, second,
wao boord334snd fourth concurrent touchscreen contBCL/USEY7/010870
be | ocated in a sem -circular pattern on the
touchscreen device. Afifth and final concurrent
touchscreen contact nay be located in a relative
position below the 15 sem -circular pattern fornmed by
the first, second, third, and fourth touchscreen
motiont docs@ming ddionipringt Sb’etetroh@bmemacdﬁgmed mat)h a mapplng
ot her attributes mul ti ple.conc
betpfS R YorSon Rlaiir heGG (.. o iceh PyRHGR @DSTAUSR) and the

atm‘mtesdmn@e@ gbpves ther thgloathuoipg fseste@NwbeIAS kESiEh @06/ identify
th dition, qﬁ% change in the attributes of the
eéEWHH?FE%Pp ipn 19 BeROhscreen contacts may be

noON{3IsPr eAls h@edfie i bl 408Y e QoRIRAERE s ?@t@moﬁér? a sé: &dn
exanpl e, a change in the positions of the nmultiple
rotatipie gpepr@hﬁpn 1 %@ﬁg@@@ﬁa@@ Hat gesture projeded by Ithe user indicated
0
ef S0 Rt ot b 00T BURLAEE G s om Joe e
rotmorpepérenm téselts or ek vigvedtae obylects meergx icons, wdlipapess, taskbar,
ha [ 0si tio genera I ar, path cou
il e Bl P R R PP oty gt fptated by
prddp’&ﬁ'mﬁndnlmngféi 124, nﬁﬁhtﬁ@egi’edﬁ NTRe E‘(cré&h ikﬁﬁ‘dl&Ué G816 IS
the i entlon E conmputin yst.em (. e. g , tablet)
PRATSE W SO R i the P OA CH L, W Ok R s e ot a

tab@étdns@ﬂ‘ﬁﬁﬁéhd@j%s U@Jsxlﬂ%ﬂ@ﬁ hﬁ)ﬁ&f I%r'?ﬁﬂe%t%@n QQMEéﬁEgand
system In the prior” exa e, the attributes of

Pom?mt QIEANEALQIn i thisRxample % HESs AnosimElY ousbrthe srpgmtmqg
dishRy RecdSriti b B i i%ﬁ% gltrug gfnungipelragéed ﬂg%f:?clﬁgldfﬁfrfatﬁﬂm e.g.,

were used on the to nh ad I on
as tfigsasping & jardid) and wptatnhiston hehbandealong thet sinrfacewditiee screen. In

TR St RO E A Bt e et n e, e
smﬁ@eﬂnmgxlﬁmmh@mn Assum ng the conputlng system had

bee re red with a ppi n et ween the screen
r ot n‘&gg ?hSrPrtOé eéamp{]%mee?n g A fowt Rgesp and thumb

geRRN3 A8 pHAotthE setb k&&ﬁ&?oﬁ&%&d lb%‘é sRAREIn th@ QR will

the conputing systemwould, in step 406, identif
aPRIBPRtSINRER BeBWeErRnFiskng of palyftyiorer rsp@ﬂaqingrass and/es ub tthumb

ma‘y"Be% 448 thd H? eralon. uMﬁgo‘?éfS&ﬁthﬂﬁE flr? Hﬂ%{ %ttrc" Bu%? of the

fotation operat prior €exa
toushspreeteebritycts he. Woum oif patsearetah die ttohehma:amnntact area) may

[ 0 uId be rforne 408
be [l Ui BRI AL ORISR BARF RO b Shafiefl i A
apprbg:letetthat(the pgedeterm)ned angle |bpaﬂ€i61$ vidvasidabjecti a’llé e8lated may
oxes,,.etc. %1 %tg%‘%d on the interactive display
Va‘%fea\ﬂ:‘&r ing,tofle nge Byser %Séfaf@%rﬁ%w%& 1 one
emBodimenf i 8¢36rdB e eEith adfRBtsANRS hveRtidd, i tBe p%h%’ié‘ﬁﬂlﬂé’li ddgle
accordance with aspects of the invention my

mametqeéqﬂnawyatéa@ Simeagfetha snylplecongwrent tgg@?scrqmcontacts by
3f LR AP Hic beBimtlinthe 1854 SRnEE. REHIBRROR, in

| andscape a
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.

-11-
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portrait orientation. In this exanple, the user may
sinply touch the interactive display screen with all
w0 ooor/13348ger s and thunb placed in a circul ar fEPCTES10071010870
( e.g., 15 as if grasping a jar lid) and rotate his or
her hand al ong the surface of the screen. In response,
the conputing systemw || performthe preconfigured
~operation (i.e., the screen rotation operation).
[36] Although the prior exanple preconfigured a four
fing&ls Afiar Idvmmogéstamtmerlmseémmm dnm sﬂdi]kbedsmrtherart
ot ati.Q ration, one

will Gt B Rnlt i emre of Mot s sisogiion of

anyn@pezatiomgry begiretaifigneed Murbpdimy tba u@&P@ﬁdnequ Eﬁ'@or gesture.
Nor eover,, vari ati ons |n other attributes of

atl O
For #3@%& € UrBARW dtitepaionmay besRappad tore ce serfuEreatly
usnﬁ%‘ Bwd SHMEBSUEL Wit ésfecﬁi'necﬁ)) inf@Ycthe dﬁ?}?gy HQVQ@S q@l@%@l‘

her operations. In addition, one ski In
mayjuse ﬂ@ptp‘fceﬁngﬁre tq penvenieatiyresize endfon pasition e w;ndmlw oh

I

conf og\ﬁgge 2 h% es}fggl}errg%{%}xg?e M?lzx%ay ‘;i_.)‘xgé/ t\@S ity mgfsrsr}g sbfdet
ltemﬂée gnﬁxb@jmmem,tfddm Aoy cal) desph}tdd 1asxpantesacmfvetd1@1ay device,

s R e,

Thmrdlﬁcettmnbytré kieniBiinge! thdigionl ¢t IRkiRDbRIrh@ehs) B0 SHHERGe
usakaﬂ t he .user's gestu Furt hernore, 1 n some exanpl es

by apf iser eibieieneyn 516 yetranothar example 2 romputing dsyigeanay be
preﬁ&liﬁgﬂr@d t®RIIO% a Ber9pitdhghd Qés%x@ @b 2% 8mBh R0t I E¥iHEErmore,

for exanple, in a conputer grap ics or draw ng
a “fipggrahh’ gesture (ie. ,fgm]acywtért ¢ Eapichsgreen deidce heginning with the
pinkl BEER Il e pch TRerdibiAdIE ik, k0BEd pPig ines finger and
thep rﬁh@ﬂmmdﬂ mahbe drsigurted forain edngabcqtrejthdm sontingyelbeting
ondL& conf| gured in response to a user-defined input or
pé%é ure. For exanple, the wi ndow resize operation may

be [GBPPGI@ dcRomlaHSEWithOREIdLE 8fdcts of tHE im@ntivR, theRBBIphting
dlsplay devi ce.

q%éect in an interactive
systge (e 2 Lﬁ%ﬁﬁ aayhke prreontigiged avithe peRpog Retvesn
inpRfBtirad S PEp RS tAR ﬂhgf pr@%i‘i’nQdi ofi P E%FQ% Svstemn.

desired. I n another exanple user may use
Flgflrfhéj diagramgs gb filbastrative map@@nggsoo storadl ingbe sompuoting system 100

o jEQRREEL s ot APLENEHD SR RHe 1 Nl SRR g
503 vsing fowrdingeneand s thwiib gelt ebarege pasitions i1 @ gihemdly semi-

. s .ar r.to traditional .ctrl-clic

cirG85th 82 Bltidhn s henfroyRiie éeSpridiehgsereen

rotdtiory@feratimt 5ig4. Ef@mpics in 8 priofpximpe, 8e¥érGApiBS0dEsing two
reconf i ed to all ow a user's pinching gesture to

fingeys A arfolehse

B AR oUrRFCHER depine Wy REsFnfigyred fo\ererespand to edpagls

accéésﬂﬂhty Ql‘d"ﬁp@?&hdﬂ 308, t AesubAHE BIOLBRAInE YRR *?1@9:'08131 ?lge with
t hen rlnc?flnger t hen 3

asppvtﬁ g>§ rfhe mpnmha%geqmecmf@urc Widva mapping hetweer the
operitiiiY)an ?ﬁ)ﬂf REndfRing %’Hcﬁgcrga{ c&ﬁa&f%gﬁb% esocfesgxtlyee above, then

sorting/selecting operati on. n accor dance
the\mtrtpuv:ag isystsmawpeldtidentifytthe appmpnauemperatthm mqmnﬁimn g

tabl et 208
oaosB R I8 eBsrchBR R A buf TinsdS 466 Bieuflhrite Ehipputer-
exedapbheinpeudtionydor Qi&nhﬂ&ng enpPtiafign S pEEBIM on the computing
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20 Figure 5 diagrans an illustrative mappi ng 500

stored in the conputing system 100 for preconfiguring
WQIs@n/133agat s/ gestures to operations. In a pri OPCT/US2007/010870

exanpl e, a gesture 502 using four fingers and a thunb

t hat change positions in a generally semcircular path

on a touchscreen device was preconfigured to

correspond to the screen rotation operation 504.

Li kewi se, in a prior exanple, a user input 506 using
systeno ir?bespongaios @ecanfigmed assrépputde\desirs\Bsty be stored in a

reconfi ed t.o correspond . to the tqggle

compRERErARPle PP BIEF SPPBHISBSYSAms (Y P eETBiRer R te
insGHSH@I thily BE eRECRATA the UBvids BECESIRE], bb@raitiﬁﬁ apiteRnehad

been prec nfkggred with a mappi ng between the
applisation 1ss AmihsrHevedoncurrent touchscreen cont act ‘

at t g Ut BSorRes&Hd . '

oLl T R D A roe o VR TR oh AL s of
the3opdserecn deyisemdembeadiusted vanllowsfonspdidpls cohcunent

' ' e - e A ' ructions.far
toub TR Oadd P SOMRUREL o GEREHIORD SolshBbiek WsPigE s gopors
a singht leochsereasqamiae at 03 hhate o) aubeddjusted td pgpokt 1o

esture be stored | co er - readabl e diumin
ool ipERIoTEE s sk 2t e Ergflr ot srappl, three
coﬂduﬁ*ehuﬁu'bﬁmemmh&t@mgtueq@F&&ed hes4Ry k&, A itN&igh this
| evel , operating systemleve application_| evel

or
embedigtent &y apcordgnes ifthagpretsofhpinveation Realeknicely tor ivewying
nuhB%eds toﬁéﬁéa&@eﬁaqs(?nﬁaa@,aﬁﬁ&»é@ih@ freéolﬁﬁfn bg WENSHEEEbnstant
be ad] o or nultrple

devi ce nmay usted to al
repogingfrequrncy guuingonekiple eoncaciest taughsdret contasts.a

. g _ ' nal
t oubL B SUEIRELER IS BEE ahiVBL IV EE G SoEaf bthafers
provirleddpothie tbwthsceen devientard teedised eeaccoanhaddts natltiple hz

h. not her e, three 10 concurrent ) .
con R s AR e ot PG erattiE Jteas AF Foppritie & single
toubhddi@iigdorithics s erdratbMBfdrmfioaqe @ deRiEeH é bh irdsRR&Ich) §h a

.the invention scaled nicely for varying nunber of
givep yeHaEy hssysism feRetts ten ?Oqcﬁ%éfl%tol“ﬁ%ﬂewacﬁtﬁ Brp pycket

colit 100 A0 S0 DGR LD A8
unlgseatilip lusemis cohstanidy prayiding ven conopetent tdwehsdreen ofntadis, packet
siz® ?sc\%gétéd. Moreover, in some systems the driver is limited to reporting a finite
number of concurrent touchscreen contacts. The advantage is the reporting
frequency is unaltered, assuming the bus supports the increased packet size.

[42] 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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15 provided by the touchscreen device are increased to
accommodate multiple concurrent touchscreen contacts.
wdo-o007exa8pl e, instead of reporting a single topChES108B010870
contract's worth of information (e.g., 1 kil obyte of
information) in a given update, the systemreports ten
concurrent touchscreen contacts in a packet carrying
10 kil obytes of information: The di sadvantage of this
approach is that 20 unless the user . is constantly
an pnags ofi thg towhscean eonpt cdrmasphisding ém eeanytpirdon thadktetactive
di sj?ze i S wast ed(. Mor eover li.n song s stens the griver
isPleT 4eNfEeE8TSD (ot BN AleTTREE SRAN B BTE O S 1aPER from
theldeuiRSer €RdtyGRREIACIiBa vil&ticidyaiHeadR vt Txhipld, 8RBESId B gical
f.requency is unalt,?red, assum.ng. the bus supports the
devigh pgy Hsmsesstrysit 2 adduopal Hag is inghded & inslieate fhe presence
i [ dij i I '
Of ARRIOR o A HBDICAPLor RRULGTHSE! RS (foh ERULE fo Mitove
thefagditidnehdatgiusingan IQCELt fardixeinpteal t ouchscreen devi ce
(e. [ Qi1 . rfs ' e_touchscr.een
corfial Ik tIBEE oitiorl R RbAE P o R Fork 8o PRy ana
heuristios metyl lenusedaatrecaivd anpl processanpiiteatid/srogeshived. eBdr example,
. contacts.. In this.exanple, applications nma ull the .
in JO0T STAPBIE PO I PO Y6 GRIANEEE SIS e Fapal repetian
hew@ipico b5 paddectvalies toucBsdesn eondbtsBEMIAHe igABRMI Forexidiple, if
nunber . of t?uchs%‘(r%een contacts, attributes for a given
theysigreHEiree At 8 SAHAsereeR pentapiiis dory angs (gakpbrly, a hand’s mip), it
mak HeQUldVBAIafBolsCloUEAGE tHBWok8ct. aR anBREE eRimpRE an application on
touchscreen contact corresponding to every pixel on
therqompusingrdeyigemaydsyiralp igagieqaukipleeonduaregt congacts altogether.
Vo S; QM.
In LB Rafiod, 1B Sp @AM SA T UL B fbuths HANES wlay MR
infertaatpinegboant slecsiate dfabe applicddon aed timyutze. Tnmeygaeksdey i f
an. addi ti onal fl is i.ncluded.to indigate the,. )
berfRicll i 0@ prmtasier S AL R B o o St fecambileteal logic
betOReh dhd BEVisY 8Fieo AMYofRAThLHRARHE Dic/sRIIlddEHWahs A8 will
addi tional] data u5|e\%g an | L, for exanple.
C

apqragipte; thabi aspdembeneficial to tpelo i G plecdy eprict pHabutes to, for
exdrBYIB N nind ViR 4 hﬁgeﬁwa H'onhe $uciBYrebR Eégyréﬁéédfﬂ A

recei ve and process rnput “and/or gestures.
consjien| carsaridersifier ananbe essignedpo itlamgéstirs oginpute

o/ P ARHUGE SRXHRR AL SHATRAAT A naY bES
advagtageeds td-provideaapapplicafion peogameentstinidbface (APIao interface

B TS s TR TN VIR T N—

~ Foretinaslt, sthifdaad ablifitatiotdRldh asdty REDoea Pheltet) nk MtiusUp,

cg)rréputl n(% device nmay desire to ignhore nmultiple
may Hydtsee dnfequssh diatormaggr ghent mphipie epnoasrenh Kughscaeen

corithés BReK &ld GiRrais! §0h. HRIBANRU iR BrdeNd G518 ontrols and
mai ntai n.15 i nformati on about the state of the
preapyiltinduging forgrdstingeplatferm flamevegrkeales . BealldmeStydiig) maynbe
; ; i " Ly . .
oSS SRR PRSP ot R BBt 85 of e vt
opefds i nylthysglethe sGbiectkiaktbrblas beehldesearibednin language specific

to %ﬁf&{t\ilergl %Ear Ez% %r%ﬂ/lgfr: prég{ctdlgfqﬁ%feag gﬁ:{sg%taulf Eﬁ, ge }JJKIC?CC;JS(tOOd that the

subject matter defined in the appended claims is not necessarily limited to the
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exanpl e, determ ne when a finger is tapped on the
touchscreen repeatedly. A 20 consistent cursor
wo d@ntsFser nmay be assigned to the gesture or PEPU$2007/010870
(44] In addition, one skilled in the art wll
appreciate that it may be advantageous to provide an
application programmer's interface (APlI) to interface
with and utilize the numerous features and
functionality of aspects of the invention. For
spesi{imfgheressoroands descnibed fabowt. | Ratber, shecdpeaiicHegtureDnmuingcts

Packet and | usUp, 25 be used. to request, ful
desRPET RRTTeaHe AR PRI OES of ERPIP e RR SRS
Nusehtcdther ¢robodiitene) efalifiogiony 9he Marihflo@OeithirOfe sdofefdnd

.of ady-to-use controls and pre-built _plugins. for
SP*@&P@'?‘Fﬁgpﬁmd.ﬁdr Jrims W&ﬁew&% persops of exdimary ki in the prt from a
revidy oPghis8RM1dslired CONMpuUti ng system configured in

accordance with aspects of the invention. [45]

Al t hough the subject matter has been described in

| anguage specific 30 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 the specific 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 5 review of this

di scl osure. WD 2007/ 133483PCT/ US2007/ 010870 W cl ai m
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1.1n a conputing system (100) conprising a touchscreen

device (114), a conputer-inplenented nethod for
w@er7es3sng an operation on the conputing systeom/(480)/010870

in response to input received froma user of the

touchscreen device 5 (114), wherein the touchscreen

devi ce includes an interactive display device (204),

t he net hod conpri si ng: receiving input froma

user of a touchsereen device (302), the input
VWzdahmising nultiple concurrent touchscreen contacts;

rocessi ng the ut wherein proce
1 P RGP PRy bcechiprits  peheBactens drechdl Hpt e
corapuetHmplindnted e tiodefor peITbARING aathekARM dif Mie"tﬁmﬁfhtmg
erformln response to the input: and

er Qn to
Sy Sit‘%“ g‘i@d%‘ésﬂo S§ HemPHhIRCeIYSE TR Aivsgr of %é@‘l“é‘iscreen device
1 1RGORBSERI thiet
(1 MIERRSL L RO RO S BRI, S 09
thetrﬁ%theéépammmg( 306) 15 2. The method of claim1,
wh t 602 on
ane{eg%lg;ﬁ/ ﬁl:pmf gerao e%géhs?géfg)fe(uc\éﬁ (ggf tlge t
compspogsmlltlpletdwctmrggﬂ wuahxcewu deintdctyy ai d oper ation.
wherein the.attributes_ of the

3.
o PBFEhe S 30, yneh TR Gl st CMeR i ng the

attiibvted oNGemsuliipleestoatienoubhddien UMRSELALHABRIRE an 20
4. The nethod of claim 3, wherein the two fingers are a

OPLIBHOR ) PRGN TesRoRSeP dbg WPVERGEr on a hand of a _
US efin. responsd b6 tHEhPad p@ffoﬁhﬁigrﬁ t%ggm@ésﬁblllgﬁa%‘%{gé%idﬁ%n a

systemis preconfigured with a mappi ng ween
Corflﬁ!étlrt&a@@reén {(IRDAHE g5 inpat ispregpafi g@p@rratqomsp@@gyo tha@peration
(3dehe i nput corresponding to the attributes of multiple
concurrent touchscreen contacts
2, The method of claim 1, wherein visibility of a touch pointer widget (602) on

an interactive display device (204) is toggled in response to the toggle accessibility
aid operation.

3. The method of claim 1, wherein the attributes of the multiple concurrent
touchscreen contacts 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:

-16-
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25 indicating two fingers in contact with the

touchscreen device (506). 6. The nethod of claiml,
wobmresaasi he conmputing systemis a tablet (208)CT/UF2001/010870

a conmputing system (100) conprising a touchscreen

device (114), a conputer-inplenented nmethod for

perform ng an operation on the conputing system (100)

in response to a gesture received froma user of the

touchscreen 30 device (114), wherein the touchscreen

devicegivingcd geberedrom m waenof achisqptraglewdew (402)( the4esture

ture
corp g b A RPREL A R puchegrcen sobBER it dpPel R HSomemy
predefiped sdttegn;ul ti pl e concurrent touchscreen contacts
t hat change. al o redefi ned pattern;
or oRrBCSRHE hhesyies (D) Whorpin Biocrsing Brisbes Wangtving
attrlitf\ g6 Ge nt\@tipid 66Iﬁﬁn’@n@ioh&hQ%e%sco@riacg‘ﬁlcmdlehhﬂjlﬁ an
concurrent touchscreen contacts and identifyingd an

OpEREIHIq RFTAre {FetespRnteitn thaepbitseand the gesture; and
t f
In ﬁﬁ'@ €1d thel %ﬁuﬂ@ Sﬁéffcﬁml h QB amox? %ég’}%ﬁﬂl opa,

rotati operatr on ‘a corrp I'ng syste
compwting sysiem (H#EHGA fliegeastue iopeoonfggpedthb ta@réspend to the
(406). 10 8. The nethod of claim?7, wherein
Op&gﬁéﬁ{@% butes of the nmultiple concurrent touchscreen
8. conTmmthdabbﬁmalm A wheredi theneafbuegeT thd thultip lbldﬂasthent
ntact with the touc screen devi c

The
toUE R SRS ORI G s Qne g R A A BRIBS i £oRRgt with the

touﬂlﬂédrd:dﬂ&av@@’]@[qm ent touchscreen contacts indicate four
flng rs and unb (502) in contact with the 15

9. t outhrErethad Qféilw@w wharein thegttribyees ol th mudtiple|canewrgent
toulh&E S e dnliferd LIRS e!faurerrrggfsf AQefuRal B0%) 7 cgma&%ﬂﬁ the

in positions o mul t e concurre Ouchscreen
tougbsmrm@ach dlgenerally semicircular path al ong a

10,0 ST TRE Siotod dIGHAioY 6 RBF BN R B B desnsrlalierm S p change

in mtttcﬁrsrbﬂﬂse mutisle gendGrént th@ssticen SoMhcikha af%élnétdl’lly%emb
. concur t ouchscr en contacts in_a general

CIrQER RA! 8 n&ra ?Pé? 6‘?‘F’gt°a1°§iﬂr?"d’c@"é‘fe (tqﬂé touchscr een
11.devikemedhbd) of claim 7, 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 (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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12. The nmethod of claim7, wherein all viewable
obj ects displayed on the interactive display device
w@ 204)3a8x rotated by a predeterm ned angl e i NnPCEESHOFE10870
to the screen rotation operation. 25 13. The nethod of
claim?7, wherein the conputing systemis a tabl et
(208). 14. For use in a conputing system (100)
conprising a computer-readabl e nedium and a
touchscreen device (114) including an interactive

di Sﬂlceiwmgeal igestufeXfidin, a aset offpUbWhstead dbviee (#01)\ e gesture
ut er - executgﬁle i nstructi ons for

corﬁgpflag%\ c‘ecg)é:ugsﬂbiiop f5geen contacts ﬂ)@g%lpqﬂgﬁdﬂglg a generally

pmﬂgﬁh&jﬁa&éﬁn1a user of a touchscreen device (402), the
gesture conprising nultiple concurrent touchscreen
COnPRREESIRg B BeRBIAg ¢ A onereiypipseesing insusisa fidensifying

attRBLEE bRihe multiple cPHRAR ﬁ@{&gwggﬁg@a&&l{tg %x(é‘%h ;,Vng L& n

processi ng I 'nél ude ent | ttributes o
opgration f perdome iy reeponstectgtth@ gcséen amht acts and

i dent 0 espo
ges{huﬂfgeliyd%% ég the Eeesﬁli’}tﬁ, g%e}g(ggmlg% as reteﬁ éoté.gg{l l?ngra%on on a

comppufing sysem 468y i€ ee geaxhatiiopreepefiginedio 00rraspAdRL tha1g
%%ﬁte (%ﬁOS) if the gesture is preconfigured to

op g% d to the operation (406). 10 15. The

15.CONPHE e6mpardablRbIERIcBNNY bt Slagh MUl dihehe e AitdkiRes of the
attributes of the nultiple concurrent touchscreen

mudiple senUITeRiiteyghscrsen |°ea@9t5dﬁ@wﬁﬁerﬁg deashpre Hngeransl 4 thumb in

cotQBtRfth tiyd ﬁo'ilcﬁib?eé reen devi ce. 16. The
conmput er -r eadabl e ne |u m of claim 14, wherein the

I6.at t Thegemputst-reddabinimeilpine of clataride whetwu thesattritenes of the

o 85b8 g ] Gl bRl UER o b i
comaaxputtmthdmdm«ebnmlwn of claim 16 wherein the

gen r edef fter n e i.n positions
Fhe crpblarreedebic P aeit of slindtr BOR B AEATErIY o
pre@eﬂﬁé&bhﬂerﬁﬂﬂh chhdigdindfosRAIm of iR Guftipie Ef)ﬁ&ﬁréhft t&fb%screen
t ouchscreen devi ce. 18. The computer-readabl

COTHaeHs ik GEnetRHy Rema-cirghiar Bavh alere gewdacq ofihe gouchscreen device,
18.0r egpt b@ﬁgufé?lrgeﬁfaﬁlé ﬁleélu‘ﬁb 8P88irh '14p%'eféu? ﬂ‘?e gé‘ne'ﬁhg/

mul ti p e concurrent touchscreen cohtacts
pregefinechbeijern ésr changsuingrospinmis ofithmppultipde pomemfc touvhscreen

ot QU 7 8 e Bg XL E-cired i pdRSUSEIRYihad FA8 RSB SRt Bhvice.
19t heTha bem@utdr-\teadiubmmyuﬂemf clairh 284 wharein alltvadwesbldYbicts
[ to the screen rotation

ter ned anpgle.ip respon
dlSE[?é!PiPP& ¢ Mfgragive 3}?8@&%@&6@&%%&58@@8%?@ﬁ?ct?renmned
anglg gié E’@siaénse\/\i@ﬁhé kérebheotafRdptibogystemis a tabl et
20. Ele computer-readable medium of claim 14, wherein the computing system

is a tablet (208).
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