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1
METHOD FOR IDENTIFYING A
MOVEMENT OF SINGLE TAP ON 4 100UCH
DUVICE

BACKGROUND OF THE INVLRTION

1. Vlell o Urventhon

e present inventon s related oo methoed for wdenti-
Hrmg a mosarment ol single tap on a touch devive. particu-
larly o s idoatibang method capable ol resshing mase
eflectively and snhaneing idendficaiou pore and a conraller
nulizamg the method

2. Brivl Description ol Related nt

The touch pad is @ humanized inpuf dovice o gpite ol Ui
conyeniwns] wpul deviees such vs heyboand. mouse sl
locus ball being unahle o safisfy ooed nf the user. Furiber.
o aned o desbgming elecmonie products (1w pursoe Ligh-
pesd, unmedr, dhottocs and smollpess s it 8 & ool
possible toptegraie all Kinds of inpat Jovices o single
electrome praduct, Because the rouch pad can provide tie
wser a mani zed aperation with hancdwriting inpid and has
the functisn ol the oonventonal npur deviees i the sirse
tigme. the tonek pud hos bovame e mast populat choice

Retaming to FIG. L the touch pad 10 can access analogy

adrital comyerswon and Tigure vut coorduates of e wuch 35
point with a cantraller X alter procucing apalog sigpals ol

valtipe, Meanwhile, the raarrller 200 can Jdemify i the user
produge nosingle fapopclick, doohle wpesorclicks, 1 deag o
a mevement mmd hen seads related conteal siadal Woa main
anit 30 o contaol the corser va a sereen 40 1 Ui main anit
3 accessing movemems o shuiling. setecting sn iteny aned
RO LN o ProgR.

The naelogddigitil gonverter too shoswn 1 inthe contrullor
20 can be micrfered by Jorciyn noise such as electmomag=
netie wave vanly so thai if s neecssay e add prope:
samples snd recognition algonthm in additton ra requiog
careul Layosay of tonvernal elremly and bnerasing vinons
tilers for sulyving the problem. Otltersise, the goise ) sy
to resall in phenomopom ol wemporay psoude press of
paend erit <och ihat Hie conirellor 20 oronecusly deter-
mines the movemeni.

IS P Mo 63804310 dise)oses s idemidving meibod
o ngle mp with o ooeh device ngd o bitel stmimaey
themol is describes! lereinaller. Retorring FIG. 2. lisstly. it
in 10 dofeet 1 an objeat such as el pemeentacls. the wouch
cdevice us shown i step 201 and then it is to crmmpare tinwe
T af he abjacr with a detault valoe Imax ainl check if 105
srfller tion Toas as shown in sop 202, Turther, it i
make rure M displacemest S ol the vhjecl oo hy kouch
ovice is amalles Hian a deloall sahe Saes s showvain siep
203. In case of meering ihe preceding two condition:.
derernisyion of sugle wp movemen G be made and a
vonttil sipnal of representing e £ingle Lap and lamaion
raarding coupdinnies of positiog 4t e ot ol dlking con
e sent b the mam wai, 1ewover. the preceding method is
nat pussittle e resist owise. sinoty moapl e produce ple-
nometm o pseudhs press Lspectally is order uwy comply
witht caleultion af the twar reatfetionts teantaer Ums dpd
disphincerent L e vl up eost of the logic cireuil i3 wxpen-
S toe,

SUMMARY OF TIE INVENTION

Aveordiogly, an Jhjecl ol the prosent wvention ix o
provide o method. whicty ean lilter noneccssury nunse cilec-
tvely forenhaocing acourmey o Wdentfymg a movewnens ol
single tp, ad o canndller tharesf

12

alt]

=

s

L

A

Wherein  the conralles, wihhch sends arv kesast o comusl
signal i g il b eorresponding woa movemaeayn Far feasy
anwhiect conlaching the tetvh des e, vomprises 3 cuordi-
nate calvulating oot o detecting conmtact anit. a counling
foe wimt s vperanioes b an encoding: umd.

Ihe coordmate caloulatmg uont detects an electrone sip-
nal senr by ihe leuch device w hgore ol a corpdinare
pesdibag ol the abjeet eonracung the ouch device,

The detacing comtact unit deteos e elocmonic signsl
goal by the el diecice o dotermine 37 e abjoet ooitiaers
Ure tonch dovice.

The oparation vl ligures out o lust time span of the
wlject comacting e Wl des e during the obcol temi-
naling contacting the tonch device acearding o a result of
the degradnarion done by the deteciing conia unit, gon-
trols e eolutting ime il Woslncl 1hne gounting itcase ol
Ure object oontacts the touch device and acoeroles o contml
sranal indicating the wingle fap imcase ol the limt Hme span
heing less ihan a secand 1ime span. the lirsi tune span heing
greoes thai o presed e spas ond anly ane conrdci g tine
being preatet 1hon e pecsct Lim in tre soeond 1ime spon.

The wmeading upit erreades thye conteal signsl ood the
cuordingle posibon and sending e enceded dats 1w e
i o,

The method for identifying 4 mosement of single tap
recording oo the present oveniwn s (o have deleoted the
movement of he abject crnmcnng 1he fouch devive iniai-
iy lime oouting sad howe detectod the movement of tye
whiect confacting the Louch device beigg enminoled and o
lirst time span bewng oftaied,

Finally. a contral srgmal imfivatmg e menvoment of siaghe
fap wan b ablaused w case ol e it Line span, beang less
thann o secomd e spa, the s nime span Beling greaiar
i u prese tme span and il one cantacting die being
sregter Mo the presed e with the seoond Lme span,

T shert, the present invenlion provides puotlier restndtinn
reaarding i1 the lme span o e objec! amlacting (e ouch
desiiee s preater than e Best e span aod sialler than the

2 second Tune span inaddinon ta the restriciicn regardmg il

only e eonract msvenent i the second e span Tlenoe,
i3 cirpahle oF pedsling noide cllectivaly oo ethinee aeen-
mcy wl reocmizving mevamens. Moreover. dipe 1o beiog ot
necssary i proside o restriction of displacenent. o
pensihle wr lower down the set up cost Har lngic cipeuit

BRIEF DLSC RIPTION OF TN DRAWINGS

The detnl structure. e apphed prmeple. e fungon
apel the ellectiveness al' ihe present ipventiap can be mare
(olly undersroond with rederenoe w the follow ing desoripriog
ansd pevompmy g drrwing., m whicls;

FIC T 35 o hiock diagran ihist=aing celmtiombips bomwecn
o touch device. o comtmlla and o main unil:

FICr. 2 s a Mo chart dlustraliog stops i a mabod Lor
wlentifying the mosvement of single tap disclosed in 1.8, Pal,
Ne. 6.380.231:

FIG 3 is a hlack diagmm illortrating & prefered ambodi-
oranr of U coormllee in the wuch device al e presest
irrsonion:

FTC. 4 5 1 oy chary losiming stops i o mdlhod for
ietiiifyime the moverment ol angle lap according e e
prosent imvention, and

FICh, & a graph ol time seqoeaee llastrating contiol
srznals bemy produced cormespunding o the mey ciment ol
curreal singhe wp sccording 1o e preseny invendon
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LrE EALLFDY DEISCRIPIION OFF THIE
PREIERRE IIMIBOLINENT

Relornng o 1F1G, 3, the controller 100 of a teach device
300 s useel for edentify e o mvemest of an cehyect 200 on
the wuch devics 30D aud sending U cousl sigisl corees
spinding the movemiem w o main unie $00. I s poted i
e teueh deviee 300 cap be o capocitance 1ype, todudmee
type and 1he like, The capadilanee Iype of tooch deviee 300
is spevifivally used tor the embadnmnenl.

The abjecr 200 s nulized io comact wiill the unch devies
300, that s, tie movemem ol the object 200 b the wiuch
devive M0 pesults in the cotitpedier 100 sending 3 contyl
signal. w hich corresponds W the mevemeni. to the qusin nnit
A00. Generally. e conrel srgmal can be coondineg tes clinge.
a tap. davhle wpe, o drgoa movement sepolling. alzlt key.
a vl hey, o mbdidle key and e, woostinadares behavines ol
& mopse and 3 Revbuasd fuether,

The mam il 400 can be variots cleclronic devicas such
as o thsklop compuler. @ sole book computer. a persunal
eligital assistaph (D v} acellular phape. a remaie coniplter
or different cleviric applinnees or any mber lnpudevioe Lor
the elovimiic dovices. ‘

A pecfemed embodiment of the controller 100 inclades
analog/digital switcling umt 1o coordimarne caleukifing ani
2. avdetecting conaet woit 3. an aperation unit 4. an epooeling
ik ¥, o vranssrisddon ierfies unjrb and o umetoame 7

Fpganise U Wingh dovice A0 distobures muolipls fead
wims m X md Y dircclings respedively. Uie toach device
300 will veenr a chunge ol eapacitance vahe as soon a3 e
ahject 2N cantacts the tonuch device WO Thus. valies such
v courdingtes cup be figured our by way ol meistiring
varinliogs of dollages,

The analog/disital switching unil 1 5 conmected o Ui
toech desice 300 1o ceaverl different voltages inie corre-
sponcdiog digital signals for suhsequent process. The ooar-
dinate culeulaton unit 2 deoodas e digiud signal senr droo
the annlogddigral switehing unil 1 os vormesponding absalute
congdinale volpes (8. Yi.

The deterting eomtact il 3 s capable of detecting i1 the
touch deviee 10D is pressed with ap objeet and lyguring oul
finme duration of ihe abjec 2000 comaouing, the roucl devics
30, The tice dimtiog i3 2 paameter for pidg ing which one
of the movements. a tap. double lap or dag.

The oporation onit 4 18 connected e the cowrlinate
caloulatian nr 2 and the detecting capract unif . Tlhe
aperat i o4 i il ura kogic caleulamom instnd, which
e delvrming iF 0 moviomrent dpectted By the uscr meots o
condition ey op double tpscerdmg, The presen vinlien
emphasizzs doiermmination o single tag am! o detail expla-
natien abot e derernm matim ol single tap will he desorip-
fion rereiss lier

The operationt unit 4 15 enpable o) wiferng relyive dis-
plocement vsbvepd determinatiog of movement. it 14, alter
multiple i ol absohite cowmfinate valoes being tninsmit -
ted ta e vperation ot 4 sequentially e vperstivm ol 4
can fygure om 4 relavive dsplacemes ol the abjec 200 .0n
the tuch Jevive 300 atd ¢ven pitamelers such us veloory,
directon ansd distigoe ol the objedt 200 acooapding o e
dillorence botweon twe nerghbonng coodinates, 33 los
whether sending the absvlule coordmates or the relatve
elisplacamem e wain wary SO0 1 depends an g ppbeation
retjiirement of the main amr 406

e enctding nonl § qogaeets witl e upestion umt 4 re
that if i3 pemsalile fon the coeoding anit § to oeeive abwelute
cvordunle sigmal. nelatne displasement sigml on wuch

siginils, which welnde surgle wp, davbile wp and drag 1he

Ay

hJ

L

4
eneading unit 5 an anakle dilferast signals ax band-wepre
ipuy projocal or standard mouse prafoea) sueh a8 Blouse
stomdard podocad of Microsoll compauny or P82 mopse
standard prtocel ol THM company available v opeminon
svstenn vl U e unst AML

I'be iransrissicu unerfocs i & provides 4 luneton all
sending e enooded signisl dope by i encoding it S o
Ure mnn uail 400 10 reries, [aling o deskiop cunpuler o
example. the epcoded sional iy seni o g koybeand contmller
{ner shown' or Seuth Brdge clup (oot shownbso that oo
pasible @ sepd un imerruprion mexqoest (RO o the pra-
eedaor of the matn undy 4000 Az 5 resufr, the main vl 404
e further cbtpin wguired pommelers such ay coutdionte
location and execultion movemeot md movements such as
displavement ol the ourson. prograny selecinm vn prograny
execuiion can be perlanmad finthar.

Referving o FIGS. 4 and 5, the demifying method af
single lap movement sucordiog e the predeat iy eation a1
Use vory sl as slops 401, 402 diustrated s ufilizing the
detectmg confact winl 3 e detect the nuevenent of the vhjeat
M on the touch device 00 A pusitive edge of 17 time span
wave |tetiporary sk wWhile lnwer [evel posldon chuanges o
Bigh losel positiony indicate & moyeroem o coplagl aocur-
ring wod the apembion mit 4 oomtrols The timer moil 7 o
by counting: the o,

Next an indicated in step 03, apce the nhjzer 200
deaches frvny the wouch devies A0 oftor conering the
tavioh deayee 0o time dorstion T e dme sponl, te
detectiog contocl mait 3 will datect the mevemont of con-

o aeting the trach des 0 300 being over. I s a aceative edoe

ol the wave shape shown in 'l S

Thin, step 404 shows tha the vmer it 7 1erndnians
connliog the i witer the tme lpsing 2 econd tiowe span
T2 from storling connling ihe Gme.

Step 405 sfursvs thai the oporation amit 3 determines i [ the
candition of anly ope cantact time dupnion being greater
it o presa time apai T, of the tap movement sxcept 11
being ~mdler than the second 1ime spat T2 and groater than
o prosel Yime spea T, is lullillet, 11 the condition is mot
lolhlled. the proeess B8 moved 1o step 408 and e opeminon
unif 4 can have judgment ol ather mavemenis in case af the
onghl judgment beivg oo ihe mowetnan o sing e wp 1Y
the ganditian i< fuiniled, 4op 406 i3 progesad,

1 wncher v determine the movernent of single top mone
nccarately. a legal avoe (oot shownt [or the mevement off
sungle tap s detinad and judgment [or posinen coordipaies
(™Y ol the objeor 200 canracring he tonch device 300
being withio the feen) sote (20 X0 -V 0N <X Y <Y )
If the Jelermingtion in slep 406 & Yhs' (§ SNEN
YO EYEY 0 means e mevement 15 single tap delinitely
apel siep 407 s execured to produce a contral sigpal repre-
satiing the movermem al siugle apas shown in kewver par
af FIG 8 being sent o the maia il 4000 yvix e cneoding
bt Sa0d the tramsmission wteriace vmit 6, 11 the delerti-
naton in stop G065 NOY. i means the quvement i3 oot
siple lap md the provess moamoved o step 408,

I shary, i oeder fs obiain the movemen of singhe tap;
Jollowing onndiricns Rave no be mot

(1 12=11

(20 T,,,<T1

130 Only vie conrac! e durabion m greater than the
preset time s 1, for tbe nuvaimnest ol wp

X EXNEX Y EVZY,

{1 i3 approciated hnl the method md devies poourding o
e present iavention can rosist aoe effechvely and
enbanee gvcuraey vl identfomg e mosement m case ol
time hewg cousws] Bom the abjzct 200 heing suimad 10
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corael withhe rich device 300 3 derermiinaiog al singhs
pip movament being perlormod within the seenind wme span
2. tre laes] time spag 11 bueing gieater Do the presel o
span Tronn and smaller fhan e secomd time span T2 amd 1he
evntact pusition covrdinates (XY of the ubyect 200 i the
fruch device 3000 being iu the Jegal zone of singls wap
Furthet, imtetnal [ogie cireui ol the contmdler 300 can e
simplified [0 ower the ilallition cust sod reduce power
consumytion

While e mvienstion hes been desenbed warl reterencing
fuu prelarred ensbad imant theread il is nobe undersiood i
modificitnps of varslions may be easily made withom
departa from e spibod fos inventon, which 1 delined
by the appended claims.

Whert 1s clauned is:

i. A meihod fow ideptilving a movemem o single tap.
whileh isa movepvam dons vl ot lesist anoshjec) contwing
& leuch device, cempns g following stepe:

(31 having detogier! the movernent of e abjeol comtad -

e e touch, devioe watianng warh starturg nose count-
UIE;

(B Loving deteaiad die movement af the abject cosne-
i the tonichy Jiotice termunting x0d o 11 lire spait
being obtained: and

(O rgemeratiog & contrml sienal indicatorge e owey ement
al'single kap in case olhe first 1une span being less than
8 second tme span, the Jirs) Unie span betng grearer
than o pecact ficne span atd only one contagting lime
being wieata than ihe preset time with the seeond time
paL

2. The methad For identilying 8 movement ol sipgle fap as
detined in elaim 1 whereis the step C hirther deterniines
vonbiel positionpooedingtes ot thoninegr ¢antagting with tw
truch device e moa legal aone Top single tap before Ui
vontrel signal of wagle tap mevement,

alt]

6
3 A cosnoller of 2 muach device, which setuls on leds
contrul signal e a mann wind correspomling: @ B mevement,
wilal least nn ebjeet contacting thy leteh devive, compos g

a caordinate calculatng o detecring ap elacinnic sig-
@l 2ol by e pach doevice o liguee oul o eoopdiaie
psition ol the abject contaciing the vl deyice:

a detecting comtact unil, delecting e elechunie siuonl
sent by e touch devive @ derernuse ol the vhjeot
vonlacts the tch Jdedice!

o utuning e wal. oounbing
enitacting the el devics:

an oparatwn und. fgoring ool o het time span o the
abjet comaeting the wuch device duning e objzgr
terminating voniaeting the bmeli desice acconding to g
result of ihe devermunarom done by the derecring con-
tndt tmil. eoptriol(img thecopnling time 1mil W stast Lime
connring uy eass ol the objeor qaswers thie ek device
s wenuratiog a control »pznol tndicating the syl tpy
in case nf the lirst tine span being less thap a secand
lime i, the il Lime span baing greater o o presdt
e span and vuly e confachng o bang greater
thin e peesct time 1 the seeand time spap; aml

an eneoding umit. encodiog e control siznal amd the
vonrdinmie posilion wtd gonding the enonded doats o the
mAain wut '

4, 'The conmallar as defingd i clay 3, wherein the

orperation mt generates the eonieol signal alter e npeming

Lane dunng the vbhjeal

©unir having determioed the coortinge positom ol die objecr

conlacting 1he inuch dovice being withio o legal position of
sUle Iavemeans
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