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1
METHOD AND CONTROLLER FOR
TDUN T TFYING BOTRLE TAP GESTUREN

BACRKGROUND OI THE INVYINTION

1 ekl of the Isvemins

The present urvgntion refipss w8 method sod conwaller
fur wWeplying Jovhle lap werhited, espvcially feferting loa
method and conbemdlor fur identi fving duuble Wp pestures on
wuch device. When the wuoch device wenbibies the double
fipi resture, siomdar: o double ap stasul il represent o
series ol copsacuyve double alicking of the mause butron
ostally the detaull s the Jelt Bultuad,

2. Bret Desariplion ol Related

Graplnesl User Imterface. GUL aceompanyimg by e
pointing device rziuch as a mause) was the fust progrem
aperat o unetfice ralensod by e PARE research group.
[lre weer epn etV accemplish e execute) wction by jusl
paing e visual ivpe of poinler throagh the mescmant and
chekmg vl e mouse: s sokves the muons enmence v ted
by the ippn ol complex ipsiruction during the texi mode
TMiaretor:, GUT is eommonly tsizd by Apple comptier ind
Mizroaolt i iF hovomes o matnsleean intetlice ol all e
uperaling syslems, In e chatnmne devices that wilize G111
such oy deskivp compuier parfable computar. ablems, per-
supal digital assistani and =a . peinfipg device bas beconre
a hasic A CAEUY,

Currently. e pointing devie nelide estoeni) minnie,
track-ball imd touch pad Built-in an the poftable compricm.
the Wil panel incorporated with the mositor and we o, The
monse |8 the poining device ilkat is relessed the earlies
Lising the momse ax anesamiple to Husiae tie tonetonal iy
ol the poimting Jevice, the monse is able o contrul
pointerop the monitos sareen. which means thai the pointer
will e to anywhere e monse moses e and when
clicking ol the comral buflan iz perlormex! at the o he
exedUted] whgel tn the mopiwor, then the mstuctos will b
exeniiled 10 e electrooice dovioe, Heav ey e, the current thond
ol the clectromic cgripment is heading towards small and
light. fon example, the potable compoters are erdually
replacig the expart of the deskiop commters and ilns
vesilis ihe wall-sized wndy devioe 1e g romch padyore b
2how v heanmc the mainstrodm of foigting devioe,

Presentiy. the touch devive techooloy includes capacitor
ty pr.esistive bope. magnat ie type. prossane B pe. indoatance
type. surlace sapar Iype, supersanic ype amd apical nvpe
dand s ot Whett an ohject such as 8 finger muwes o the
wiogh deviee, 10 Gap contral the prinier o move 1 i
direcion of the mevement ol the ohjoel, Moo, e
poimting des e bosides coatrolling the puoanter it alwe has
the ipeiicn e execuie instruction. Using the mause as an
exainpie. when the pouner moves over the argel 124
fircpeenen, document )i be atoded, doauble ofieking the munise
Futioa islefaull to ke bl Bt i mest syslam b will select
the tnegot and vpoas. il Hewever for tooeh device soeh as
wueh pacl. pumently e conirol buttons have been sial led
hetorw fs replace ihe Jelt and' righy bomans at the mouse or
by diticimg vettain pesiury o e tanch divice 1o pyerarale
~ignal corepumding o e smuloted duuble clicking,

Currendly, the el des oo opens the selocted tanaot by
lpping the fouch devwe  consecutively  fwise gesture
Ukmrown a5 double wp gesmoe in the ollowime wxi), whivh
replices the douhle cliching sctan of the mose. Thus, 4
convenlional methesd of Weatiiving dooble Bip westure i
desenbod m U8, Tat Noy 64130671 Releroyg to: FIG, 1
feorrespomhng w TG LS wm USD Pat. No. 6311671
epecificarion), first of all compars the firsd appearing tine

It

Ay

hJ

L

A

durarion v - af the ohject on the el device rrefers 1o the
vimea o sry o the abjeit Jim) appedred on the wech device)
with the 1im relerence lme. W e [l appearing time
daration t,, w smaller than e Gt elerence ime valie.
tren, produce a linst spzad 1 after that. oF secomd appear—
e 8 ot deecied warhin e tinse al the secoil refereice
ume, teriiiires the (st Al inodier words, the s spin
helween the bwi TIITPL'T-U';JJE lme duraon U, has e be
smalicr ilwm the recend rofercnce Yime value: neat. compare
the second appeanug tune dusation 1, vt the terd reler-
enee time value, dihe seeond vppearing 1ime duraton ) i
shotter thos the (binl relerenoe ume vahie, thon 1erminines
tre lirst sl and produce & secund =ignal 12, herdfope 1
can oplprl tva signals 1 and 12 to simufate the sigial of
dauble clickinge of the mouse hution.

['ven though the capventiopsl methad ean achieve the
whjective o blenrilying the douhle wip yestire, bowever in
the convenliena) metbod, b maled the Jelermumtion o he
more complox by comparing the liss) appeaning time dom-
b Line span between Twa appesnog e duraton .
apel the secand appeanpg nme duration 1-; with the respec-
vve reicrence dmie values  Ndditoaodly, Kioce the user
diffets froam one noothot, thorelote, wiken each poraon per-
loem the duuble tap gestime o the touch device wall have
differant Leng of e w each stap of the achon ur even for
tlre same wser o perfarm the every donhle tap gesiure on the
bl device will viry In tme G eiclt aeton, tits resilving
i U simarion wWhere o msinteogtuintion basogeurnod. s
diring e opembiog of e touch device. it can be casily
wnchied by msiale, or due 1o e nodse ol the touch des jee
itell, o uterference by the paise [rom the surronpding
envirosament Wil ol prodiee short spike alt the (st and
socond afpestinee pletimenon. The cooventioal matind
dowes ot have minmum e sostiction on the [ist and
second appeanng tune Jdonratwon and the 1ime span betweon
tlre two sppearing e durations; (herelore. the imerlerence
signal produesd die monoise will canse ingpproprime deter-
imination ind easily allose the sitarinn af misimometotion
W happan. Moreover. as Uie tap and dmg gesture alsolaps on
e tonel device twiee where dunng the dag of the secuad
iap. the copventional methiel elid pet take inta the consiel-
e ol the accumuolmed displocement of the sevnsd
uppreaning dorstion, 11 Wil eisily conse the misimcmietotion
ol the domble tap gesture sl the tapr and dmg gesture.

SUMMARY OF INVEN[ION

A man vlyeoive according W the present mvaion s
prrvide i method and controller Tor identiying doulble tap

o e, nulizing the comportsoin of the tetd 1hime Juririon

Jor each agtiont W ith the first eclerenac fime vslhie in ondot 1o
achicve a Joster and more reliable dotermination.

Agather olyechive vl e present nsentnoo is e provide o
mrethed snd copraller [Grodepnlying deuble w\p gesmre.
wheteii the Uinie duraton ol eich respernive acton his u be
latier than the oomesponding pait o F iefotence Adlies go 2
W elfoctively meeid the situalion where o misinterpretalion
mglit veawr die e meise sagmal,

A further ahjsetive ol the presem inventon is 1o provds
a muthed ood contpedler for identilying double lap gesiur,
wharein the displacement detoctes! dusing the secomd voow-
rence las 1o be smaller i the vorresponding neference
value Lo 10 achieve an accurate deierminanmn.

L he method of sdentifving deoble tap seshie sccondiog to
the prosent imention. wherein the double tap gestue i
puerformed w a much pad and the metlod ochades the

[allmwing seps:
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i detearing the fira peeurrence of an ohject on the wueh
pinds

ii. derecting the secrxd ecurrence of the parioular ahject
on i wael pad: and

v a first sienal represennog the fiest nad second appear-
aiwee being immeslinely genemmed in case of the soni-
moatipnt ol the 1 Dppeiing time Juration. te teeoid
appeariog lime Jurshion and the Une spio betw ven e
ond ol Tirst appeanng tme diaiwn and the start ol e
second appearing tune duration s smedler thao Bl
referance ime valne

HRIFF DESCRIPTION OF JHE DRAW] NG

The prosont invention on be mots ully indersiood by
reloremee o the ellowing dosanplion and accompanying
raw gy, i which,

Flei, 1 i & diogemm jMustroliog lme polse of gopy entions)
doulble tap arstare.

Flei, 2 1= 9 block disgram dlbsbmting tevch device ol a
prefered embudiment moa method associated with e
present msentwn for wentfrug double tap pestune:

Fleq, s dingrmom lu=taitiog oo unpalseol 5 iapwt i
an witput srenal showa in G 20 and

Flei, 4 15 a ow chant of the emboediment shown o LG,
21,

DETAIL FL DUSCENYTION OF THE
FREVERRED ENBODIMENTS

Titst and fotommt, the imathed nad oontrallet ot ddenti-
frimg domble tap gesture aceording o il prosont fmvention
ix 1 be apphied v g wuch device. To sunphdy the expla-
nalign. a capecity Ivpe touch device will be selected for
illustrinng the prafetred embodiment ol tie presemy nvei-
Trout.

Rolorrimg to FIG, 2, 1 capaity s toich dosice 2
melpdes al least ome touch pod 21 one teal umit aloas X
direction 22, wne deeal il along Y dwection 23, one
operatioosl npit 4. ope displacemant unit 28, ane gesiure
uuil 26 mnl o s ner inkerfsoe 27 The wmals pad 21 has
muoltipls scires Bistdbuted ip e X amd ¥ dicection respoc-
tively. bor cxample 16 wives i e X dirccting md 12 wares
in the Y direetion Therefore v hen o condiretive ohyect such
as a [ipger 10 onches awd n clase canaet with ihe wmch pacl
21 i will conze g clunge ur the capaci iz on the rovch pad
20 The X apd Y Jirection treat unus will immodinicly
process the respeetinv e capiciimmee o e X and Y Jicectiog
and transmit 1he data to operational oit 24, The opeminaal
unit 34 hased op the received data will eampuie ihe X el
A cunrdingies of e gbjea comae locarion ey thar te
dispinceroet unit 25 will reveive the X and ¥ coondinates
compiited by (he eperational vml 24 and’ bosed vn Hos
inlormaton caledlate the wlatise displacement Dx and Dy
fralerring o e contaul srenall of e oot oo e ouch
pad 21 and umpsmiv thany w e gesiure unit 260 amd
ratminer unit 27, Thus te calenlotesd cesull (% ond Iy o
ke ransmitied ew hord 3 iropgh ihe rppsmiltet bl 27 »o
that the st 3 van vontiol the mosvement of e pomter on
the sereen. [Tost 3 can be a personal computer. laptop.
parsna) gigiral assistinr (P12A) ar g calludor phone Hatiee
the previous menuoned compopents are pol the chatacer-
13hes of e present wvenlon sod commonly Koown by e
people familar svith the art, no farther esplanatnm sl be
illustrated bere. Furthermore. the operanonal module. dis-
plocamaty univ 25 gesire unit 26 and ansuvines iswrfce

It

Ay

;-

hJ

4

L

4
27 in the prefered ambhodimem al presen nventiog are al [
il s o contraller such as o chip.

L he pesture unit 20 receives e coleulation tesulls 1y aod
By lwm the displacement anit 35 o determiae 11 1l objoci
has produced an achion gualified as e deuble tap gesture v
the somah pad 21 and alse during this derermina v wbetliar
the sevion s g disuble wp pesinre, comrespandingly ransmis
wat e 1 sl of the amulated double elickiog thioue)
e Yepm smiilier mmteslaee to Uie host 3 oordar toocamy out the
vorresponding control, The chamclensne leclngue ol (he
present inverytva is the method of idendving daoble ap
pesture tn the gesture unit 26, The gesoire anit 26 can
aclieve the mothod of wentifvimg dodble fop aeshiee
Umpuglt soltware. Jimoware or hordware. Morcover, ovon
tiugh e gesture wut 26w the example of the present
inrvention is embesiced in the cantpllar of the uch device
2 jrean he mngdled in e hoa 3 as 0 softwans o hardeurs
aod ool fosl lpted Lo weelniguie vsed 1 the prelerred
cmbodiment ol the present invention.

Besides. sven though o capacity type loachy desieer 1o
used as an exsmple in the preferred embmdimen: ol the
present imventon potsaps with knoweledge of this convec-
tional art <honld ko' it the present’ invention ¢xt he
applivd oatoother types of touch devige, such s optical
fype. nesisls e Iy pe. magneie (3 pe. pressune y pas mductanue
iype. surace sanar bvpe. supersanic ivpe apd sa ons Theve-
fivpe, v mon copfingd o st wlin is {Husiaed 0 the
protered erobivdiroen o e presen insenton.

Relerring to 130 3 and FlG. 4. they illustrate the tow
charl ol an example i the prefermed cmbodiment ol the
present joveption. o the sxampla. lirst axsumpe thaian abjaai
sitelr nea tinger 1 Dok simuliiceous]y cipped oo the wooch
paed 21 vwige. T gintpliny the explonstion, n te foilow ing
parmaraphis. the vhjeat will be represented by ilie linger 10.
Sometinng ol actiog s thal even thunel a linger is veed
i iMhusiziie the preferred epbadiment 1l the present inven-—
ton, petenns Bimadlioe w il thconvesonad art should s
thal the tach device 2 of 1he preferred embodiment =
auitable Lor detecting other 1vpes of comduchve ohjects or
amnltiple conductive vhjects. whielt i not conlined W whal
is revealed in the prefenred smbadunanr ol the presepi
invettinn

Fiesvaiall, in stepd, e tonch device 2 ditects the lipger
10 on the toucls pad 21 al the start of ity lirst oppearamee.
When the tooch deviee 2 deteds the ot appeanng e
dyrarion. gesture nnit 26 will stap rimer inimadiately.

Subsequenily, in swep 420 is @ e deiermined which at
e twa woiditons) e ending of e (0 oppenoitg time
durgtion v the Hmer alier the lisd appearing Lo Jomtion

o B resched the Tist welerence tume . bus been achie od

firsic ln the presanr example, assume (batl willvin the [irsh
veferenee e - secund ap ol the double iy gesuire
should Be sble 1o dorectod, Tie cange ol e Tirs releretive
tigne 1, in the present example is belwesn T00 s and 1000
s {100 ms < T1<1000 msd, bad it can b adinsied aceording
o the aoed vl the designer vr the user’™s operating proefer-
e

I sy 42, 00 hos Boop detoemined tin the timere has
reached the valpe ol el retereoce dme 1L 11 can be
confimmed that s ot a double tap gesture as the lirst
appesring e duratwn oy ol Anished and e second
uppearing fime Juravion is movyer deteorad as wall Thos wep
A3 w il be exevired w darermineg b e setton ix o any other
dealure,

10 0o step 420 i has been determined that Uime st
appesirng e duration has ended amd the bamer bas ol

venchien the {ira veference tune 1) srep 4 will be exacuted



US 7,190 35

5
I sty 44 v cowminmes fo determine which of the oondiions
the ariry ol the sevapd appearing time dusation aF the 1imer
L= eoched e Ties] reierence tme 1), hms bedn aclicved
first,

Stnmlarlye (Fan step 44, o has been detennned that e
fimvar has reached e valie o firse pelerence e 1 firsi, it
eun Be captitned thet it s pal n doobile 1ap gednire s te
sbiet of the second wppearing bme duralion ool Vel
detected within the lirst relerence time T, Thos step 43 sl
he wxecuisd W deternmne i the acbion 15 ol aoy other
HENIUIES

Hinvever, i i sl 44, it s boon detotminad iy the
shet o the seoond appeariog ime Jucilien s detected lisl
it impelics Hiat o doable tap gestare may have veaumed within
the lirst relorence tme T, sad step 45 wall be contmud,
Referring to U 3o m the o olbe second gppearing tinee
diumian, the pesture 20 drem the inpol sigeuls vt
ubtzan the firsl appearime me duraton [, od e lme
~pan botween twe appoaniag ime doration Toer

Toueh pad 21 dunpg its aperatian cap be eanily wmdhed
by misioke ov due 1o e vaise gepsrgred by isell ar i
ftoim the sumounding ony irorment amd ten prodige biop-
propante signals sucl 94 Jhort fird and second' oppearing
tigie daration o short time span betwveen e 1we appeasing
linmte chnzativug, As these vwanted signals only last a shart

period ol e, is the Whllowurg sleps 45, 46, 48 and 49 o

the preferted crbadunent of the presem invention., there s

3 reytiremment st the Wme ducaboen of wicl ochivn must he
I.mr'mrﬂiun the respeetis e aigimam 1ime valae, in order o
um"uuwly filter out mappropriste signals s hos enhance
the acvummcy ol ke idemiica i

Try slep 45, fitsy dotermine 10 the tine span T, betweed
the Tiest appearing Ymediaen [ and e second appeafog
tine dacatiom T, w lasger than the (il minianun UT reler-
ence finre Ty, 'The firsl miniomwm UP reference iime T, 1=
ihe shirtest effecnve time berween ilie L2 amd 130WN o the
Ilm.-:r T The first tiowe spin T, 0 the ime botocon tie
Iappine o he ﬂh,\_.dl 10 on tie lepeh ppd 24 fdlnwed by
Teaving the toueh pasd 21 and yatil the second tapping of e
Funger 10 on the Wwuch, ped 21, I the proseat example. (e
first ivinimum U refecance e 12 mnges Gany Lo 10
ms 01 ms=T, =10 ma) and i eon be J:le.lsh_d _tu'u|n11m. tr
the aeed of e designer ar the operating preferenoe of te
aser [ siep 4F determancs e Gt tune span T, to be
larger than the it nummum UP relecence fune T,
(=T ) irepresems tin the signal of ihe fist wma span
T i vatdid and this o will eontimie o ste 46 175w 45
deloeraunes Ut the e dme span Top L i ot fopeer ihin tie
firnt miumam UTF reference time T,y (T, ST: )0 it implies
thiat e Tivst, L sronal has o be conswdered s woise syl
di its vime dutsmious ix o shoi, ihas e s appearing, tinee
duman hos no r2ally fnished and e el jump bk w siep
42 W conlinie Jetedt the linily of fhe Lins) oppearing lme
dhsitivn,

In srep 6. derervmae o the Hest appeanng nowe duration
1 pmn 15 largar thas the first orininum i referencs tin
1., Sinee uuuulw wchon the fimget 10 appeated on the touch
pad 21 jmplics Ut the lager 10 & diswn o e teuch pod
21 then (e shoutest clleainve time e linger 10 Lokt jap on
thee tauch pad 21 and stavs o s caliod e Diest
fipi reference 1ime U5, I in srep 46, 3y iz dewrorived thar the
fitmt appearing tme duriboi 1, 18 kirger than i fira
g Bip relerence Wme [y 6], 0, =101t ndicates
that tw Tirst apponraner is a valid signal and step 47 will be
cvnbinued, lwever. 1 siep &6 determuoes e condinen (o

he false 11, =1 5 which fnglies e the Hesy appiear-

12

alt]

.

4

4

L

6 B2

6
e §5 o poise signaland will bedizcarded, it will jonip haak.
t e 41 i resume W swalt for the nas (i appeianee,

Adver e detechion ol the ,eeond appeatiog Hme dumbion,
the westurc nont 26 beades rosuming the mer o wses the
displavement wint 25 e caloulate the acoummnulated displace-
vranr T he wecond pppedrime 1ime dursiins 8, .- 10 e
47, dotermines which ef the fullosgng throe gondiinns is
achieved Tirst, deteetion o the fasshof the sequpd wppearing
e duration. e accomuolated displocement of the seeuwad
rppeiring e Guration 81, oo oot less thao the aeferenge
displacement value M, ar the timer since ilie firsd apjuearing
time duration bus reached ie s vefernee e T,

11 1 sep 47, the condition thal the second appeating oy
daration linshes i determmed first, it implios that within the
lirst relerence wme ). fve appeamoces have really been
dedetsan] and' the accumsubved displacemen of the second
uppeaning wne dumtion My, - is less thon the reforefive
disgplocement volue M, (8, <M ) What follows 1t
venify flat in step 48 and Y wespectisely. the sccond
uppesring e dusbon hay tiuly fashed and e second
uppearanos i d valid signal. asd ihen i swill condivs il e
1 O apeattinees 18 o ool wp pestine,

T rlep 48, determine i e Ume spon alicr the second
appeanng me doration T, i+ lagee than e secund
nrimirm VP relerepce tinre .o 4 step 48 datermines rhak
ig the time span after the secoml appedring tinie L, iz largear
thar the second migimurm UT eclerenac time T2 00, =100,
it oplies that e sevand appeasioee bas roly Lk bed 00
step 39 wall bo continoed, Flowover. 11 siep 38 determines
et the fune span alter the second sppesning fune s
'J',,,,. is oy hrger than the second mimnunn TP refereice
i oo 00, =10 0t nmrlu_\ 1hat th.: TP dJduring e time
spomater the secud oppearing Ume i poise <ignal and thin
will be discanded and jomp back to:step 47 W resame wanlng
tor the read P sienal wihneh uudseates e finish ol the second
uppedring time duranm [y ibe pressm exaniple; the savond
wiinimun U1 referenee dme 1. can be st w be the sume
os the il minimum LR eelecence Yme 1y

Tn step 48, determines of e second appeanog ime
durareen T, 0w larger tean e secvnd ononomn, tapy
veferenee tume 1, U0 step 49 derrorines 1he sevond appaat-
irtg Giroe dutiition T, i Targer tha tie second miniomio
bap refurence lime Loy (g, o> Taph Wg 2t indicates he
srgnal o e secoml apprarnaee 15 a s ald signal. Then. a3 the
susnmabien wt the Fest appeanng tune duranon T, 0 fuoe
span beiween e twis dppaaring e dodon T and the
sogond appendng Hime ducation T, - i+ smaller 1han the
el feierence me 1, 1] g+ ] ,_w,.3+'1,.“r<'|'.| and e

o necamulated displacement of the secom! appeaning ume

doranen M, o is alse ssaller than e reference digplace-

vranr MMM srep SO wil) e execed  Hivwevar,

il sep 49 deernies that the  condivon @ filse
L n= 1 e second appeariog Do shifstion is oo

short and will be considered as nedse so the seml of the
secoid appeanmg tune swall e discarded amd jump back e
shar b wain Foe thies span of the reol sevand appedrung vine
ditndon, Tnthe present example, the sevond disdmmm wp
referepce lme Lo, oo be sel lo be the same @ the 1|
minimum lap refercnoe bme T,

Jinstep S0, gesture wint 26 will autput o st signal Gecuphy
the vegnisminer inerface 27 o he host 3 i nonily ithe hose
e 4 disilsle tip geviure liis boen prid ueed and siudars the
mgml posluced By doohle chckiog of the mouse builer,
Retormimg e FIC 3, the sigmal 1 and 52w the present
E'xdmple will vuly e sent tozether atier (e detectoon of the
secomd appedmites and e domble wp gesre is contimed
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Tediflers frun the copveat insul method of idem ity ing whers
the firsl sfgnal bs produced mnasadiavely afier e s tap,

I uy step 4700 i determinad firs ihat the secumnlaiel
displacemem of the secand appearing dme ditadon M,
il e than the reforence displagement M,
M.y =ML imphes that shen the loper [0 taps oo s
toweh rand ZI for Hie second time s awl aus o and Hias it
could he atap and drop gesinre ipstead ol drmihle tap gesiure
son vl jump back, s step 43w deteemime i1y {p any oiher
pestures, Thus, it will eTectively noduoe or avaid the chance
that the taprand deop sesture is determuned as the dovble tp
wosture, The range ol the relerence displacement M, in flie
presem example can vary between 1 pixel amd 10 pixal ol
pixel =M £ L0 pixel), such as 3 pixe) oy it can e adjused
m.unt‘dl.ng o the aeed of the desiuner ae the ofseralipg
preference el the pser

Sirilaety, i step 47, i1 {3 deteems bved sy than e yimer
asinoe We Titsl appearspee fms slrendy reschied' the L
relorence tme T L implics that he summation of the Hst

appeanag ose duranea T, Tune spao befween the fwo

dppaaring vime dumden T, and the secoinl appearing tinee
dumven T, 08 oot smaller than e fiesy refersiee ume T,
L pony# 0 gt 02 LD thas the W sppeatmces are
nobdiuble tap ossture and will jump o stap 43 instead Lo
determie 1f il w ot any wiher gestures,

Summnansing he provious caims. 1he requromeni for Use
double tap gewture in the prelemred embodiment of (e
presem mvention is datinad by ile [ollawing 2quatians,

T o2 E i i
|J|_,y"7":ll Eaq 2
Tyr=t, Fy 4
T,=1 T 4
Wdouni® Tdaum =Tl 1€y By 5
Ny n =M Ty

it shovld be moveal dun evan the previsus mentonal steps
42, 44 amd 47 cap simulinoaisdy deteanine multiple von-
ditinns. The person familiar with 1he convectional arts
“lvmild kowrw that the preyvivns mentwned vteps 42, 44 and 47
can dlra detenmine the condinons sequentially. sa i s pot
just lumpeesd b wlhian bas been reveulsd in dhe pueferrsd
wimshodiment of 1he prosoat ifvention,

T appreomted tin the prosont invention is Jdifteron
from e cogvedtiinm] method with wineh the [ime ol sich
respevtive stopr 13 determined by way ol it s wmaller than

the respective relerepce time valie apd the melhod ol

idem_ifymg douhle rap geauwre dcconlng 10 e presend
insention sums upthe us'.;mhl riche dutirion of el Letion,
Unotrs Dy and 1y snd Jelerinize 114 13 a0l smaller
than the first relerence fime T, freler to by, 50 80 o8 o
acheve v shonl, effecuve and reliable determination. More-
aver the prasen ipvemival funher regquires b the fime
dirmion of each actinn Bos o be larger than teir respective
reletence salues |, ireder fo deg, o Lo evlee oy, 25nnsd
Too feefer to bag 40 so oaw bo ellectively Glter vl the
ineppraprate signals generated due e disiirbaoce amd thus
dehieve 8 ware aocuro defarmumavon byooddivion. e
pressl ivention slsu requims it e gocumalmad dis-
placement ol the seeond appearog oo Jucabion M, o, bas
te e wmaller fhan relerence displucement M| (refer fo Ty,
G s avill di Herenbiate the double tap gesiune from e tap

dand drap gesrure and effecively avoid the misjudgemair ol

;-

4

4
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the wp wnd diop gesore ax e double wap gesiare, and
further achieve o pwnre sooimnne determimitng,

While the tnventon oy bevi dercribed witl referemce o
e a prefered ombodiaent errol it is o be oadersiond
Ut oo feations o vanatoms ey be casuy iacle witout,
depariing [ronn the spiciy of iy invention, which s detined
by the appended clains.

What 14 clouned ix

[ x method of denlilying dopble tap pestire wills wlnch
the double ap gesture w pevfonned v o louch devwe.
cumprising fullow sreps:

1, PRdectiog o firsy appeiiance ol o objevt on the wogh

dev e

ii. Dotecting o seoond appeasrance of e abjedt on the

wuech deviee: and

iil. genersiing a lirsi sigoal than represenis ihe first apd

sevand Appeatanes Incitse ol the summatag ot o lirsy
appueriog [ime dhifation, 3 second sppearog tme dura-
ticp and 1 fime span betweon ihe two appearing tme
durations bewg swaller than o [t reference fune,

3. The maihod el weoriing dimble tap zesture as definad
i el £ wheralin tie frsy signal s gonsransl when the
pecrminlated displucemant af the swoond Lppearing dutstion
is smaller Yran the reloronce displacemeont value.

3. The methnd ol weantSeme double tap gesiune as detined
in claim 1, wherein the first signal 15 genarated whano the lirsh
dppeariog Lime diurayon g Binzer than the fimt mindauias cip
pefuronge time values,

4. The methnd of identilying donble tapr sestuee 15 defined
i elavm 1. wherein the lirst wignal 18 @encrated if the second
sppearing 1ime dinmiian is lapger thao the seconed minimuny
tip refergnce e value.

5. The maothod of idoatifying doible wpgesiire ns Jdotinaed
i clam LLowhorein e fist signal is scoembed when the
Wwme span betwoen fhe coding of the et appeanng unme
duraricer aned the start il the secand appeanpg lime dusiion
18 logper thii the Gra iaimum TP referehes Ume valie

6. The mothod of idonti Bing deible opgesiite as Jdotined
i claim 1. 2. 3 4 or 8 wherein the lisi signal wall be
crnerated wlien there 13 nodetection ol o new appeasance
within the me alter the ending ol the secom! appeamnce
e is ar beasn Larger i the secoul minimom L refereice
tige valuc,

7. The mothnd of identilyiog donble tap gesture 15 detined
it claim 1. whoren the st sigoal s transmitted e a linst,

8. A comraller of the fanoh devica, with which it is usad
ur Jaen iy gesrare of an abject on e onch device. the
cuntnllee eomprising!

an apeetiond] ueil bang wed he diiee! every gppearance

ol e object on the wueh Jdevice and aceonlinghy
praducing a respective tap sigpal. the respective tap
sipiil being gepemred cocrespanding 10 ibe stare afthe
apparunee ot the Touch deyioe sid being teemned
when Umt appearmve linslhey: aud

a genture amit. bowg coaneeted o the operational onit so

as e recwive the tap sipoal. caleulating e time dur-
ficr o 1he abject appedring an the ok device bosed
o the wp <ignad and idontifying movement of the
ubjeet;

wherein. the gestore o receives from the operating il

thee ponermted [t lep siznal and the second fap sizial
carrespunding 11 the i and secund appaamies afthe
ab st o the ek device respictive; the g e uny
also compules the somamten of the lited sppearing
tigie daration the sweeend appearing time duration and
theess fhe span between the o appeanag e dus-

ficurs and compares this resul with the firsr refereice
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vimser ail i ilie s ois smilkar than the first reference
ume value, then prochice the i) algnal thin preses
the liez] mwd senud appepitcmee,

9, The eontrellor of identifying dunble fap artore a3
defined wclann B, wheremn the rap signal generated by te
aparaivaed] uin inehodes e amaum of displaceniem on te
wich device

1M, Jbhe contreller of denbirviog double s gesture as
detined i claim 9. wherain the first sigmal 4l e poneraied
by the sesiure wnt when the aceamulated displacement ol
the sevund appaaring vume durason compured by ihe pesiure
i s sialler thin the referones dikplicement vilus,

11, Lhe controller of wleptitying duable tp gesture as
detined m claim 8. wherain the first sigmal 84l e ponerated
by fhe pestuee wind only wien e first appeanag  time
cinatian is Targer than the first nimnmm ap relerence tinre
valhe

12, Tbe contreller of idunbirviog Jdouble s gesture as
detined m claim 8. wherain the first sigmal 84l e poneraied

by the sesiume uml w o the second sppesniog time duration 2

it largar than ile second oroimum lan reference lime value

13, The comroller of ideniPring doubles wp zesoire as
derivted i cliim 8 scheretn te Tt signal @il e gonetiie!
by the mesture unil when the time span betweon Hnishal Ui
First appearung e durstion and the start ol the second time
cunatiap in larger ilap the first oipimwm P relarence tinwe
valhe

14, The comraller of idoptitying dothle wp gestire us
defined in claim R 10 (1. 0205 13 wherein the lirst sianal
will be penerated by the posture ot whon fhere 15 oo
dateciimy ol & pew appesimpoe within 1he 1me after il
eruling ol the sacond appesrance that b oar lensy Linger thin
the econd minimonm FIT mlerenee e valie,

13, The combmller of identifving double tap gesture as
defined in vlaum 8. wlhierna the coatreller futher iaeTides o
trapsmitter interface thar is conpected o the gesivre woat aned
ransmidn the fiest 2ignod s base

10

Lo A\ gesiare uni of the ek device, whicli is wsad 10
pemily monvgmant of s shjecton the rovch devioe, whetein
e eesltire uil reveives Trom the operatiog it the gener-
ated Tirst tap sigaal and ile second tap signal corres poading
to e first and second appearance vl e vbpect on e fouoty
device respective, the gesirs univ glso compores the sum-
veation of the (e appesriog dme domron, the socond
appezring Lime Jirstion and them Hime spam between the
appearing brne durntiops and compares this result with the
first reference Les el of the sun w sivallen thao e Tist
veferenes e value, the first sigmal that presens the firse
anel sevond appedninee (1 prodnead

17, The gestire unft ik defined i clidm 16, wlierin the
i »tgmol o5 wenuemited when he accbmblata) displacement
ol the seamd appearing time duration is emalier than the
relerence duplavement value.

I8 The gestare it ag delined in cloim L6, wliervin the
firsii signal in peperared when ilie lirst appeaning time dura-
von e lirger tiai the firs miaimom wp reference dme
valuc.

19, The gestiee unid e defined in cloim 16, W hensia tye
lirgl sigmal is generated when the seamd appeanog lme
duraticen is Larger Hian the seeond mimimom tape relerence
e value.

I The gesture uni as delued in elsin U wherein the
firse sigual is generared whan the tme span beiween the
fintsh o Fthe e appeariog Hine dutation mod the sttt o Pt
soctmd appeptioe ioe Jueslion 13 bweer than e it
minamam VP releronee Ume valoe,

21, The gesnwe ut as defned ip clajm 16, 17, 18, 19 ar
I wherein the first signal Jy gemarsied when thers is po
dgtection ot o news appearatce. within the e olier the
wsling of e recad oppeamnce Hut 14 4t feast lataer thim

- the second minimam UF eelerence time valoe,
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