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Conmput er Apparatus, Method for Identifying Input Object, Method
| dentifying I nput Object in Keyboard, and Conputer Progran1[F|eM%mM|mM|wwmm
Invention] This invention relates to a nethod for preventing incorrgg

inputs on a software~keyboard that uses a touch panel. [Background ar&T

Software keyboards are used to display a keyboard arrangenent on a screen

nabl e Fnput of chat acters on bERAFESF 5" ahchani cal keyboar d by IIMNBIMIN
coordi nates detection function of the touch panel. Unlike comon hargdyease

~keyboards that involve strokes in the up-and-down (pressing) direction,
sof tware keyboards rely only on display on a flat screen, wherein

boundp{h&sA ppBRtusdCeaRiiteK An8oMéthoddoe Jaeatttlihy Inpab@tijeet, Method

aé
pr oj ect’i ons A‘%&j ccur
especially Oﬁﬂg&ﬁg@éﬁﬁﬁg@?ut E%tdf “nggyﬁggfe%ew&ﬂ? L ggéé% éﬁ such
i ncorrect inputs have been proposed, such as the nethod of Japanese Patent
Lai d- Open No. 11-53093. The Japanese Patent Laid-Open No. 11-53093 proposes
an input device conprising: a display unit having an input area for
di spl a%@lrg;l@ Sesigedrkean @ sgngenent and a display area for displaying
characters and synbols; a data inputting unit for obtaining coordinates
data when a key portion displayed in the input area of the display unit is
sel ectmils addvankdpn npelatesedid oa umetheahd foontpoéventing dowoameaty t he
coor dinanes; dal & COSf QAR AbdLrd Nond@Yused a tolRh 3AHe0221- IP1 porti on
selected In the Input area Into data representing a predeterm ned character
or function, wherein a certain width of boundary areas are defined between
t he kejpmdhepbayedart] the i nput area, and if one of the boundary areas is
sel ected, the key to which the boundary area belongs is determ ned, so that
an input_ assigned to that determ ped key, rtion js perfqrned. For anpl e,
the boitRfda3rarka¥PapEdse@h® HRFOINEOt St aryes?)ekte?’88a?€gy§rlr(%1§t é'l?"gt t he
| eft ofnt hensciidwm, oiff an uSED t duicheisl aCbyahdar YPimpday)i t pageletharvinged
that thg,d I%'éné)f-' Qgﬂétaenkh%nlaeyerﬁéblwelﬂﬁié ot Eﬂsréeeegerxsnarb%alf

Japanese at'ent al so propos a net %dﬁe

preverfi nd i ﬁlf’d’lhraé’d‘tcai]npﬂﬁegbi%rg r 8ot BStBHt rdl "}s)‘%&? SR IE ct(?rcptd'roﬁ es a
touch fhanaiiod roft hilse nedldd)pangk edet erm ned width of internediate band is
provi ded anong adj acent icons. This intermedi ate band is the area that does
not reflect state transitions caused 8\4’ | ecti, ng ihe i con For eﬁq%pl e
in a rEHOHE cGRPMER BRXMAFOr k5YPPaEgs: dhet elBYgeYe aqﬁ:rl A Befite

f ast - fupyveardr ddwi e (pnessdngB ddjracdritnt, 0 sdftwarsn evleddnds rewWndnldher ei n

the i 'Ex?r&@gbﬁ&f Bﬁma 'leapcr Oyép@éhl nwnsié\@ﬁnbbhﬁdheeeg Among RdijEeient when
a user. touches

A fast.-f is selecte Then |f the
moves K% hec?’ﬁ?gFrre |at efeocacf*rddntzoe‘{mﬁ@ﬁ t'ﬁgcﬁ%hcﬁg t REOIEFELPR |clé§lﬁd does
not chimmesssivnhat fasThiuerwar dncemaens t oibpute| ecizrijuaqtly t h@amtthod of
the Jananese, Faf i 4@ £edberkdyps . 11-53093, determ nation that an.incorrect
input was perforned due to a use's selection of a key adjacent to the
correct key is made only when the user selects a certain key and then
sel ectMetthdidx k§pac@reserdricha her kepdadiagerstudly imeerrect ainpkég. Ve s,

dete”ﬂé@f} 8éédansheﬁ0rarse<?6hé NPt hd@SoperhphABde PaGntes dile sl to
performthe a

dj tional kg}é operation and tOtI L'put t corb{ect ILV} - th t he
met hod'®f e 2P&Hrese P entJaEQPSSﬁoeﬁaﬁﬁn 332‘573(8936 Yhe Wse 4% the
above moapgHdes _tmuehwmtheievﬁceaf nedinat ésbagd whldJ@phmen'dmhg heviibacan he
Icon %.rhﬂ{t reiadi Bg, t@?sbﬂ&?ﬂﬁborﬁwdésiﬁf&d bgekef bechffement and a
display area for displaying characters and symbols; a data
inputting unit for obtaining coordinates data when a key
portion displayed in the input area of the display unit is
selected; and a key input detection unit and controller for

converting the coordinates data corresponding to the key
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-2 JP9-2001-0221-JP1 Thus, an object of this invention is to provide an
i nput device that can prevent or reduce incorrect inputs on adjacent keys
while reflecting the user's intention as nmuch as possi ble w thout the need
for additional key operations by the user. [Summary of the invention] There
are several patterns of inputs on adjacent keys. These patterns will be
described with reference to Figure 8. Now, consider t he cases mhere t he

i nputs ar e, erfo f.or, t wo adj g re 8.
In Fi R EFESFgefin Jtrh 8W]( suc%g gtcat iEe s on |gh a
user mmteeimlseztrurpﬁf@raﬁtamw o¥ofurRehpl e, WlPeFeMd?cﬁFEEa%ﬁa‘("lflﬁB Rder

I nt ends, .l leyfeﬂi'ehgplbtreondéf‘fng&y bekweefaSthd ) ke?Bd di=pliay@didccaies theat t he

user inten erformijnput o and then, on_t case
Il andinRyy . afgpa. réﬁrd( l})tJ CF‘?"US?EaFBg &(‘S’Xcllgtdlagﬁs areqthi +h ?ﬁggﬁger a%‘uglly
per f orkedl toapwhichoutted)oudderyiserepebrdongskdys | dptermnetdi ag £Hathe
| ntent] 2&%&9' QQFggnba ttlge tHAWY (@Qt%eMnediské)“ Héfsf%ﬁdlbnp%%o&'ﬁr‘é!d( b)

he or S o_touch proper locations. Specif gb ]K ca%ele
shows K¢t eatat“mi?gh the uBerRARATENRT]D® r §F¢at Ser"rput: or§ %ngkeyef he or
she firsdépdouheskaysotathordi matt hthearkaf of of hehlemy " FThemarif ha b@&ﬁdary
bet Wee@o‘&%e 4wy, k?%%rb aryan%reg and tj’_]gn &Q&'@ﬂﬁ:’?ﬂ@dl aafdd onHen tihguarea of

t he key near oundary. The case fpovvs t hat al t hough t he user
i nt encdeelengerfor e gl dh the 1efk ofF-the : oundany &Sd vel y, he or she
first touches a | ocation near the Ieft edge of the key "F" and then touches

a l Oca‘%ﬁénnésr’]etP%Féﬁgal'gflfihgﬁehe ]hlnelh af7 441 wadﬁ{'é'pggéWSnm@&?toHV‘D

keys case al thou e user Intend erform.input on
t he kefer "Prevyemrtizy 5%@@@5@?9&99’“% 6R gh&emPLst CPB&EHéS St&Tatt near

t he Ie{ﬁc@ﬁg@rmeg ha keyucH" pandlt henit othies neetlombt | an predeteraiagdf t he
key "F/ ar theenl? Va0l BAfat W k§¥§v1aea % gQﬁ&chggll‘LB%sThe row

(c) |n‘ﬂt€% es i Ication results o thetou e _user

| dent i Thiat LoReFESie e abangaded P (HREEXERAT | 80SF1 BRE AEEHAEEH SRS User

t ouchegraddet fome (6ausbawdyt rraetlednrtmetlmasecbnst he Raxucéesmpl e, | dentai fi ed
as Success{:en to{fllg:"i'to%. OQY%pgmkefyor a afheds th@t rBddotdet N€aRSEIcén A

i ntentt NS case uehes. are identjfied as su cessive inputs
on t hedgBines" tasd farvasdaceiditRned Wiqn t Re ARG nEantifsh. 1FA%t Re case
L1, thesigesheswand,i dﬁlilétéized th® simﬂassedneauenpbhndona her&eyde@" in

contragy, Lo_{ heyUser.cs i Al gl W WDl S o1 DgEE €B1CRESSRKE Aeckases

for a \ |npu on-adj acen e consi dered that t he
di st anke Beskedarwasdt vftd3 t%%r%‘ﬁ%’éle@ ocatThsivy r’e?l EBEs USRF JUR¥eS Rt &S on,
even i in&@ﬁmé&i&lﬁél pah@uakeddeys €he natomaEch vhée hséhectis@r isonntderes on.

That Sar Bnklife S8 LnatNELE LASIRAE JOREINE L9 BOUhLddepaTe key) f he

dlstance b | ocations 1s s ort owever, in the cases Il and
11, where the user intends to touch two adjacent keys t he di stance

bet weeni the theo meetad @S tise | Dagan é e oPaAeenwoiLdd d-apeundot.he Ioddidar.y

bet weeg, E%&M@’t#ﬁé{s thal G QECBQ%EGGrl%&éﬂa&ag he 4$@rmelant &S £50 4 ouch

t he sane stroke between e two successive key operations,is
short, uaﬁasm&tlepﬁéoesé-‘rfrm &8s ad achith Fo thEj KPR UeySE=Y f 18h&34S oke
is Iongnlgfhlw&tetmrlmepheetrhaéetdrad eagtderafaist rioke laedweten weedactess ve
key op ionsp Vi er ntepti pn gap.beqizpd to
preven?agﬂés?eaﬁcfég n%glr%r :&%é Qd?tﬁgtgngcg%r %}?aoﬂun%j t%e bounda bet

two keys. Néﬁé%ﬂé@ﬁf—r“—é’allyihartncoﬁfft ecinFRPLESt caATBE Epr #fEnt &P ’?“eed%ced
by varytggiassi daet ifdenat t@npb@tﬂadar ye haC cad dl tiprtial t keyt opelrad i onocatd on
and by |dent| YLA foll ng touch input based on the varied boundary.
This wrPI*BBY g lécrl cé](:jrs\ngl: Q%ference to Figure 9. Figure 9 illustrates
cases | through Ill simlar to those of Figure 8) in which the content of

the row (R) the hBehsaN®raghiehatapehneiegwatéht Wisild -@perdiNd erent1F71398 Fi gure
8 are 1J;.llgethe user in the above example touches the intermediate band
while intending to touch the 4icon B for rewinding, the

intention will not be reflected.
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- 4 JP9-2001-0221-JP1 rows (b) and (c). In the row (b), the boundary on
. the screen (the displayed boundary) between the two keys "F" and "G' is
shown as a dashed line, and the boundary for identifying input that was
vari ed according to the touched |ocation is shown as a solid line. In the
case | of Figure 9, in which the user touched a | ocation near the displayed
boundary, the boundary for identifying input is varied inside the area of
the key "G'. Therefore, the follow ng touch is also identified as an input
~on the key "F". Thus, successive inputs on the key "F' can be identified,
so t hathushe amle:m:l ddtadf othiesimyerbion his cheePFoiafiehas WRPRtt ABVHSE! ' s

| nt ent iy SRS bt 2adukll Glediite Inphdswhinchae)donnt | heysear
the left edge o the key "F", identif F%@%w i s vari.ed |nsgggsgg§earea
Thus, “hidcesdiafd qcﬁ:r}ﬁ’tg Gﬁ‘et hBSREy S Fin 19%i & IWFhafSth

i dent ivi e oneHenddd fnd dddi mistnel Weyh drfer alsiom ss Hyntt&et UGET -t he user
touched the boundary for of the key "F'. and "G' can be for the cases ||
This invention conprises an |nput devi ce based on this concept that the

i dent i FSwenawn Q)foﬁtﬁarv“f%n‘iﬂé-’rf} ed according to the touched | ocation. The
i nput device conprises: a display unit for displaying a plurality of keys,

each d,&:l ned |n 2 RL g‘it gjgrgn&q?lsr aNgei nBlc & § saegtd&gl@mgyg or seklklkng an

i dentification area the keys to i entlf - a tareget key for a
t ouch Emtp*mrn%r?dl]fbrbﬁléi%ﬁw%ﬁ it TR e d ¥V % %ertai n key based

on the location at which the first precedl ng touch input is made; and an

For oy tFenTiaet FibcRARRE, VSR, Tl i el e el ol o ond

I nput ase cation at which the second
touch adiacents kaue.add am@ Garlaéd ?EI%WE-l fncAtiBirarta. e FhgUtedévi ce
accor i fgcdPst hhS HY epbw ONadanswek Yabher -iFdehhditcaed i &eyar em fehiahcertain

key based on | ocation.at Wn t he r edizn i ute-i made.
Thus Y%%’brjr%%?n?%p ? SPEHRCHE regﬁged g%!rp?ﬂgec\?g\%g% 3S ¥ tég(%(ri:agtrég thasc

ref er etlee us§r ingpgdsoCPR OEPeaPlinpuli gor &&eg ko QF" | RO Ft’lputa“t‘j']EW ce
accor dqng {RaibLcéavenit Oﬂhet{iEear ¢Ate/lLi ng vertfozan inguy bhe the key

identif] lq:atl nareafor ,c .rr 4 identification area that
i ncl ude t?‘l% | BT i Th %1 %)érjéslgi?%fﬁflfn]@ut is made. This is done

for reducing or preventlng |ncorrect i nputs due to the second touch i nput
fol | owhhg e fiB)st il ppytraBesha deat iohsquest wbilchOnces t heei dertttifaildat i on

o oa et rentuh: oueuk”i (hopaRERF By SAe ERELDT otirOre ey Papueeat on

e
accor dapeor@ingie tPnrdiet |Jd'rFertth’é3%Fr e-hnéé‘t’ﬁﬁ@ &Fﬂ tthﬁr e‘f‘@'f agﬂ/ §Pl Les e
identi{icattpParéd ednSenkhabwt he)i,derd idxt cslié omagr €ailetbetomichherqueamch

betmeepoég igg S- gpecifically, the case I shows that although the
user intends to repeat input on the key "F", he or she first
touches a location in the area of the key "F" near the boundary
between the two keys "F" and "G" and then touches a location in
the area of the key "G" near the boundary. The case II shows
that although the user intends to perform input on the keys nE"
and "G" successively, he or she first touches a location near
the left edge of the key "F" and then touches a location in the
area of the key "G" near the boundary between the two keys.
The caée III shows that although the user intends.to perform
input on the keys "F" and "G" successively, he or she first
touches a location near the left edge of the key "F" and then
touches a location in the area of the key "F" near the boundary

of the two keys.



. : _ o ‘_Jé79-7_2001-0221-JP1
Thus, the object of the input device of this invention is to reduce or

prevent incorrect inputs due to the first and second touch inputs perforned
successively. Therefore, this invention can be activated for a

predet erm ned period between the two inputs that permts the two inputs to
be varied as successive inputs. Then, the input device according to this
invention can allow the identification area to be varied for the

predeterm ned period after the preceding first touch_input. Th b

pr edeTeenirawd (ser iigd igatieshel dRG MEFALIRR arrfysts of EgFuz&Pqu‘ﬁ@h Pnput s.
As deggti had Wi t hrxed ef@aseit Ockt Yo ege8uand Sreddtased nani ghewee@ledr t he
successi ve,touch i npuyt r.e bein d f t S r

adj aceAt2ka98S c&hk B’g’lﬁz’sgt(}leonu?%g glgg%gﬁggb.e@{m%eﬁ hgeﬁrgglesg?n ttl-l}té{f)tu'ch

i nput iandheheasel ITowi e t bethéeshpare TRaRtiE}efnapi FWESS§ 1A% ’&P"itrs can be
consi dgr et haty t iy SHEAEIG W ecdPEEdlry NREt Thar eudat endenténtiohe sdme key
if the distance_between th recedi, Quch 4 nput e f ol i ouch

i nput the SR8t 13s itﬁgt ﬁ8u€§§§ F.reo*lal%ﬁglgtlﬁgr %?%ansd])a&%tst%g’ne gLerJ pgl\(l)ﬂri’ls]?)(#ere
that the Xesycesm®! ventloveH | tpuascardangeervdidd: f bhet WeeddSacehieey i f t he
di stange jg.! QNG AS 1R thepgasesydiefnGdd | 1aBRUS £1khi Sas nvaridewsipreovi des
~an input - 5 JP9- 200}-9221-JP1 devi ce congri sing. a digplay unit for

di spl APPRESaCPI GRS KEY OF " KEQRELATENGRA“MF t W5 & pF etfat &F i hied key pitch; and
an identification unit for identifying a target key for the follow ng touch
| nput +RasH PANE ehatBNERANDPLCEByENE1 PIcGRY Nt OuGBukDPUlpad tdie

foll owm ng touch 1 nput on the display unit. According to this invention) the
di st an€daperkebRYEhe preceding and fol l owing touch inputs is principally
based on the distance in the direction of the key arrangenent. Therefore,
ident flgatiy bhe I3 ! r p@eds Koy dd | bebRebasetheorntudie

hor i zgﬁ%"gl’ dl?cgttga%%e,%QM| eél%%f%l%g%i %ﬁg{f gi}l.t e \{:erti cal | arirfar\g{aéi keys
will seushedd fatienfer FPEARCHP sttt et S Fhe® kY 1t ¢t i's Taken int o

consi detakilap WomitHdde kises @ovestamdtgiut withnsheustsess shi sneendn i nger
Or ool n perforpyag doUchri NRiferTheRET Qker ifndditagli sbanemdhetueen the
preceding and follow ng touch inputs is z%orter t.han & oorsed%erﬁ&e . val ue
based S8fet heeXey FHa cAlSERBCEIR THTTht iF8F uhY? T HeH i fy " the preceding
t ouch nowwlerandirt hehéoldamssngIt oand iTplt wberaputhe peeedr fdFenes tHe sanme
key regardl 33 qfiLREAI0GRLION Gfe 116 dld O dGrdtiCiné NP - 18E8010nd the
di stance between 'R preceding and fol] o ng tou&h | nputs IS lgnger dhan a
pr edefiér Mot valfieobBeEd "o Fhe 3ESMH ¢ ERe  PREVPEEN: i &S on Uni f' can

i dent ifeyst, hel premedbagcbasddeiregutthatd tie Goerowntgndsudly i ¥PRL aShe nput s
per forned for, di fferenle keyg prapepbiyebn a@ar dwss afcddesivsation of
the folTow ng touch input. The_ di ﬁt ance between .t t’l;eerpd' eCEgI q:gma&? foll ow ng
t ouch PEFELEO8Fott BBOUET ertihedPBhsed* OnERE MY Sht afor Verti ca

di st an@d aicentth&ekay idr thegetenke Os 3ohgware keyboards in conputer devices,
identification of a target key for a touch input is done by conparing

position coordi nates of the touch inpu it ition c dj t he
i dent iTiGa@gmcards Hhidy i é’,eri%tl'br%]{/e#'r&ﬂggﬁ?é%?e? n%ﬁ%s%{}?ﬁg&%e

i dent iKfdyc adp era tarces qarobidset eattwatiog pd dder disrit'ss R eter fRed
based,qn [h& t&“%{én@a&f A quldSinddh Sect JiiPa€H0dnd22dcditt apyendi on

provi des a conputer device conprising: a display unit far display] a

sof t wdhe kg B oReRWEER LY uKEYPty opoﬁgyss%ercelnéﬁcr ed, l@%@#%%?

havi ng npu tdsdenin fiecaideremrean deffeddcdy Hyrvarrbog danaidsngafacapion

det S B ddty .J@éoxdcﬁtr?gft £89 el QuGNELkd 08BLLRROAN dde 159f Lwaneikgyhgar d;
en a

and an 1 ification ea setting unit for setti ng sgf?ond coor di gﬁigs dat a
that ddfe nEaliowindichereh c4nPYs Aadeh2dthR VRS 1ESudREIE At i on " Th the
conputygn 1998 @R saedbed Mg tho ridfier dnaeertiol Grigumee®s t he touch input is nmade
in the identification area should be taken into consideration in setting

t he second coordi nates data. The reason for this is apparent from re]}_erri ng
the cdane thr dbdhskrptes Mafae D, theesdh nlihi §1T“i'15;8ﬁt itGn, CHRE ©

i dent ifiikatd of, afgawpethi NthdinkénEaNt SBE the seewndatodsdiviat esamat ast o be
different fromthe first coordi nates .dat.a e t atgl v, o] i on of
the t dd@ted®t of48HER it thg"?’iagzen?ﬁi gé?lkgﬁggr%eggroﬁrg?gggédtgsc%%egﬁgbove,
this invention effectively works when the preceding and foll owi ng touch
inputs can be regarded as successive jnputs. Therefore, to serve the spirit
of this invention, the identification area setting unit clears the setting
of the second coordinates data after a predeterm ned period and reactivates
the identification area according to the first coordi nates data. In the
conput er device according to this invention, if the touched |ocation is at
about the center of the current identification area, the identification

o o o _ L, v e e
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g _ JP9-2001-0221-JP1 operates by conprising an identification unit for
identifying a target key for the first preceding key touch based on the
identification area defined by the first coordi nates data. The
identification unit can also identify a target key for the second key touch
following the first key touch based on the identification area defined by
the second coordinates data. This invention provides a nethod for

|dent|f|ng targe kyf |nu in the tho e .a ed to
t he aboée de(gJD ri ed |n g@w Ip coﬂ%\ﬂ E}l e%f’ggggﬂ{e q:nod %%%%%45%
settind tblepldﬂr%lqu)fbwm@@rﬂ cb?ﬂt@'near gdwe obwan kieysut"B'Lr #ade "Gdr is

i dent i kybwa %stadg&ésﬂ{&l/ iphed &HEC‘Ehlen%hndﬁQEzecﬂdrngl&éhﬂldﬂm:id I g on
area in,which the t.ouch

np mad nd on the dete |on resul t)
Nont | FPG WA VaRiat Ay TAIAe, (8 it aUARRY MAREESR Do AR SS it
form t seliideAdtinki.cati on area are vari ed based on the touch input |ocation
at which the touch input is nmade. It has been described that the second
coor di nate data can be set to be different fromthe first_coordi nates dat a
based SR ttE‘@ Reatli W& FdG3Eeo ot M4 AHS HART | tRUEhSh 3 nleFRLion
i dent i hieaat ithie rieplayed boualdarypostidlmumiangnsiaeriddretifyliatg vinpwcat i on
of thejiough | oput; JQGRL | denfi i qat) onGar ea $§eg¢ggogbsta&p@ from

in
"t he boundarles t hat . ormgﬁe (f[entl |cat|on area. Therefore) in t I
i dent i f‘-P&éP?“’&ﬁgrré’PHG& ah,scc?rlcﬁ%g“i%“'i’rﬁ’se‘? n%%n??ohnpllﬁe PoFtFarksss ‘En be
vari edThased smrddesidiest hmmet § r om tilee t begh "IFMputand obat iidenttd ftilkkd, so
bounda 1 TENt n e v
t hat t%ggboﬁ sfferC%ttgrg?%ceytou #gn%u?ggogg%}aoﬁ (tt;rg{:tocj?ln%ss %rﬁﬂe%rom
t he toHéﬁrlﬁp&PtPB&éPFon The boundary can al so be varied such that the
boundary farther fromthe touch input |ocation becones closer to the touch
| nPut BACRHEORa ddy U1e JIRf NOfk AGEORILRBL! 9t BES WHIKEN AN U | ALy 10 2
t ar get for can I nput’, when t ouch | nput made wthin a
predet @r HfPﬁédI'-lﬁé‘r DEATafthe kefe p?%%d?ﬁgtheulfﬁyl ABUt) tthr‘f‘e 1{°d+rlj5étryke§/°1f or
the folibewthgytiagchiripynutiss viaddrid firdideg the dP9a 2l - the-lkgyrl"fbased on
Lhe nemlident bLbeakbouear eAphatedaly e ke ayndaidies Ay i e ac

t he preceding,tquc , I ncorrect |nputs are re uce or
pr evenﬂ@ﬁntT%i%dr m?@nttgéﬁ |§P8V|1@€§t&féé’ﬁﬁ&t°é‘r L&Sogreem faF: ey T
conput endde@tiiceatohexéeht ehé hesaboyeidesntidred net hod for |dent| fying a
target key for an input. The conputer program causes the conmputer device to
execute the processing of: setting a plurality of identification areas on
an i np@¥11§u11f1é(@€tf18fl icoERTiitEenRh 1vRYet AREICPoPagefo®Eh HHFUtCORFARK i ng
an i denhati ciieé ondeneafipawhbah kbdsmdmyah 1|snpuirisdrradfﬁonctiemt| tyi nthe based
O L cORLACH] G0cafaubl. 1hRe | BRORE (Y LdfLONED: | BPUcARd NATH N0)

e 1den

based gon the touch input |ocatio ication area’in-w
touch £RPut d|1§p|1rﬁéfén9b019ndé’r]1"é5§]t1ﬁé{ fF m ¥RES| deReFhi cAeifdnedr ed™ T s
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JP9-2001-0221- JP1 software keyboard and the second touch input is made on
the first key, the target key for the second touch input can be identified
as a second key adjacent to the first key based on the above nentioned
rel ative location and the di stance between the first and second | ocati ons.
Brief Description of the Drawings: Figure 1 is a block diagramillustrating
a basic configuration of a conputer device according to an enbodi nent;
Figure 2 | s a flowhart illustrating operations for identifying an input
key int?h€l€8ﬁﬁﬁt raaév?Ce according to the enmbodi nent; Figure 3
illustrates a typical software keyboard of the conputer device according to

the enbpdi pRAL ;i PO G ildd Uslccdir@Sng t ¥Bi CBhesofnverieikeyboehe eafreshe

conput er device agcording to the enmbod,ment.. Figure 5 illus t i ca
soPPmaFEtEé9BoaPHle ?ﬁ%gc%%ﬁﬁte?h%ev* %P%&%ﬁﬁ%ﬁ#éﬁtc?%%% eﬁ%%dﬁieﬁ%%yp

Fi gur ecérirespogdaph stowithe a idemdtiifdcaftdonadpysai nghah | Heptvdegatiih area
of the;gaOpYLA a‘ée‘&ifh‘i%ha&%%r di NGt o duieh epRodE Neat makkgur @nl si S sa quraph
or adj

showi n% a function usting an identificat Iq(}gs[ acgea (t)f tt e col utq[er
devi ceIq&carediusd "o hePERBERF MRt INEPILRE LS TNAUS rAt s *Battér is Gt touch
| nput s tetchd]iapernt ﬁdﬂlﬁwﬂﬁysth@ndiEégudan@ﬂIdnwthatBSYp@MJﬁ“EﬁQﬁOQOUCh
gﬂggé?RggF?qhﬁ§eQEehQPH£c§€¥§n arbh is IR +29Q1 P24~ JRdudir ehguksd at

any location within the identification area are recognized as

inputs on the same key.

In the input device according to the invention, the area
setting unit preferably varies the identification area so that
the identification area reflects the pitch between the keys.

Thus, the object of the input device of this invention is to
reduce or prevent incorrect inputs due to the first and second
touch inputs performed successively. Therefore, this invention
can be activated for a predetermined period between the two
inputs that permits the two inputs to be varied as successive
inputs. Then, the input device according to this invention can
allow the identification area to be varied for the
predetermined period after the preceding £first touch input.
The predetermined period will be derived from analysis of
actual touch inputs.

As described with reference to Figures 8 and 9, determination
whether the successive touch inputs are being performed for the
same key or two adjacent keys can be based on the distance
between the preceding touch input and the following touch
input. That is, in Figures 8 and 9, it can be considered that
the successive touch inputs are intended for the same key if
the distance betwéen the preceding touch input and the
following touch input is short as in the case I. On the other
hand, it can be considered that the successive touch inputs are
intended for two adjacent keys if the distance is long as in
the cases II and III. Thus, this invention provides an input
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Now, the invention will be descti bed accor di ng to an enbodi nent. Figure 1
is a block diagramillustrating a configuration of a conputer device 1
according to the enbodi nent. As shown in Figure 1, the conputer device 1 is
basically configured with a conputer device main body 2 and a display unit
3. The conputer device main body 2 includes a CPU 21, a coordi nates data
acquisition unit 22, an LCD controller 23, rrem)ry 24, and a touch panel
controller 25. The CPU 21 is a_central proc uni t far tr | ing the
enti r@eﬁbﬁﬁuFeF‘PHéWEE 12 gA8PLRY; ¥npds 8r‘fS| ri% il océ’ls“%%gt uéin{li nput
per f okepd Oommramyech pabeh 33 arldrdde;péaylmgh nmkeys @itahilCDagd baded on
Br 00" 3B, 81 216. LB NEnTBIOEYy 245 adlies £pRAGT nAt ofaiipde aaal Sid ortnen't 22

det ec a resu roma user' s tou i nput, o the touch 31
and céﬁ%?’v’éngheteaﬁﬁ i ARBUGi gPegrPdcoOPdi Hitfes dd:ftté‘nc'ﬁneqle(ﬁy ced"nt e] er 23
readspeubedﬁrﬁge tRich Winbuen dydt htheCPEo21owhngnetgeu e nomputnoen sHdwh) and
out putg i ﬁ‘ 9 gg LCD 32. The LCD controller 23 also causes a software
keyboar ra°td I'Spl ayed on the LCD 32. The nmenory 24 is used for storing
prograns and data relating to the operation of the conputer device 1. For
exanphecotAengemer ¥hi4 Q%thQlaﬁDO(iith dis taeitiec udnaieor ytBnBECceEting) an

o ogr AR 5P LRSI G S Gy PR et PEAT O de R Taf TRnch et e

pr ogr &R cedure for touch inpuf. The
touchipaneiheondivereions iofcl uties akteduchalrlflfpﬁﬁe‘ﬂ%ft"ectl on ThteHE: an

i dent hfzilg%%h?%aéﬁeﬁ gkt lttta thlz%a%)alaa |adeawgfedca¢sjy§1 Wit }:%Ci)asaafﬂi a

timer der r.m. - 932 ocessl NG

accor 8fng *6 a étzogttag %lsﬁﬁﬁ’tcedn twhe ougtjtd anjett SBJt I[Hﬁhe touch |nput

det ecvestigailiy25araengieds deoisdi iwkles daga Béaaflr e@y thfe HF'HiTRL es

data asguhsickion unit 22 (this coordinates data is hereafter referred to as
"I nput coordinates data"). The obtained i nput coordinates data is output to

the identification area setting unit 252 and the identification unit 253.
The t Gbeh kenpuri tish etsi takeni tint®l conoideratien eshah AdcuRSRNMPE e for

key bgundapies maased s@idhC aar diikales Hat & iafgean drnmJtpéQeyln mfarmay t he

|dent|f|ct|on un|t 53 d the,Ln oordlnat S t

descr i*BEG0 78 ai | TRIOW T %e ktygﬁ&ﬁagrtla@s %.et% \g?tllt- ?I 409 on
ar eas andr yfobpewiihag omathi $navjtest hentShetRE HhHan déntH”F?@%ﬂE?’Hﬁ”a‘?%a
settipgiuai tb3§3d59c§r§ a:hréeWkle enﬁitwatlm arngantdsd con ivhe adjusteommt

I f Kk d, h t t 251
nd tAESBAEnt NBorT 19 aHr on SRR B w1 Bert | Eat o EPon N e

i dent iloplutwiash brpdtéf eesformedm fdre ther eame desi | FRIALRLRSEr &4 thel'he
i dent hbea@tiban i the 580 L PEWRHES tblen npputcoor gl sat ed fdatise odi sitaxecke f r om

been DEEMESR H0S GErEeARas PoY doad Sibihd “ﬁeﬂ&e%&%"@”@ B ey o
whi chaa upeedetenpineds |imbpeled.based On key Pltc '
identification unit can identify the preceding touch input and
the following touch input as inputs performed for different
keys respectively, regardless of the location of the following
touch input. The distance between the preceding and following
touch inputs should be determined based on the horizontal or

vertical distance in the key arrangement.

on software keyboards in computer devices, identification of a
target key for a touch input is done by comparing position
coordinates of the touch input with position coordinates of the

identification area. Therefore, to prevent incorrect inputs,
the identification area can be set according to coordinates
data determined based on the touched 1location. Thus, this
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The tinmer 254 neasures the interval between touch inputs. The display unit
3 i's used for displaying characters and synbols, and it is configured with
the LCD 32 having a screen that displays characters and synbols, and the
touch panel 31 superinposed on the LCD 32. For exanple, an anal og resistant
filmtouch panel can be used as the touch panel 31. The LCD 32 displays a
sof tware keyboard, on which a user can input desired characters or synbols

t hi th di | t t | b
er { oriTRHPTIA AT, BAPYHRR Dencmpiset E5PuesoBibgtiaths, 8 TspaAy watecan be
devi cefoﬂ'h@@bbzm'mg i $ot3t\daxse)llagssbtaas@fQn\/aw}elkbyboaﬂ-dr@flil:yu§f-r §F¥& in
Figure, df 4 d Q&H”}?@ysﬁwﬁné hat %Iaﬁeysbcala@oﬁotzwar aekeybaabyg 4 is

|IIustrate ni ne 1 npu romA.to_ in Fl his is
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coordingdesiskat a X0, X1, YO, and Y1 is identified as an input on the input
key A. Thus) the area encI osed by the coordinates data X0, X1, YO, and Y1
is the current identification area for the input ke I n adgltlon,hthe
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key | deeasen efodushis aki §PtP@t}’@rli1t| Fam |%8%fer%frﬁ)ufh%e9aﬁesmﬁu &r‘i‘mé‘g ef i ned
by therepopdi Falgesedat.a XthuX?, i¥l,thind ¥2vedbadn sthehe dendd fdmeltdsad by
this coordlna s data is the i cat] r n tpot B i nput
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i denti fTEari ORCETER 1S se ased on the touch input location. As shown in
Figure 7, the adjustnment value for the other coordinates data for

i denti i:iii Nthd heomppltrkeyetide alazediditg cubattdi hadedentithe fificttiton
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touch i pocation in the original identification area has been noved in
t he upbagnFFt t2HLPRCETBA: In terns of the boundaries forming the
identification area, X1 and X2 has been shifted to the right to be X 1 and
X 2 respectiyglyeeANGeVl (@Nda ¥eohasnde b Shinfiledi HPWAE doh 0 fEf &€ tli ety Y' 2
respectively. As to the relation between the shifts in the boundaries and
the |l ocation of the preceding touch input, the boundary closer to the touch
input location (X2, Y2) has been shiftged to be farther fromthe touch input
| ocation, and the boundary farther fromthe touch input |ocation (X1, Y1)
has been shifted to be closer to the touch input |location. Thus, it can be
seen that the boundaries has been varied based on the di stance between the
touch input |ocation and the boundaries formng the identification area.
The above descrl pt| on has been made for the |nput key E, but it is also
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- 15 JPy-GUU -UGI -girl Identification of an input key based on the
varied identification areas are allowed only for a predeternined period,
because the varied identification areas according to this enbodi nent
operate only on successive touch inputs. Thus, the varied identification
areas are active only for a predeterm ned peri od after the preceding touch
i nput. Once the predeterm ned period has passed, the varied identification
areas are cleared) and the origipal jdentification a S th the
201 | d THAALSE oY LA UHILR (Y TARREEFLERE R LRRe FFSRr suBAtESy ot
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rel atiygcatribn at JW9t2WUnd); Bdcli ihphocad imadef the touch input (1) in the
original identification area also concerns the identification of the
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precedl RGESQBN input (first touch input) (S105 in Figure 2). Based on this
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the target key for the following touch input is identified
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ury-~uul -u~~i - UYl Now, at S107, the input key is identified by conparing
t he input coordinates data with the coordi nates of the current
identification area, where the current identification area is (Xn, Yn)
(Xn+1) Yn+l1l) , and n =1. For exanple, if X1 < Xpanel < X2, and Y1 < Ypanel
< Y2, where the input coordinates data is (Xpanel, Ypanel)) then the input
key Eis identified as the target key for the input. On conpletion of this

identification, the process proceeds to S111.j Lgur.e r
hand, basedio?n the Peputt %G 3% bf/bg%gr%a% ng&t%gg?%gﬁ?ﬂgg

coor diveaties dateomding t he ader dreteding thuchddmpiuti-cat T8n HHea Ya¥i ed
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Ypanel < Y'2, where the input coordinates data is (Xpanel, Ypanel), then
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provi RPPIFF 1§ %b%li/ettoerrﬂ)zt |enelnc{b?“{]‘r1€;lecv\é§(rai°§1?i(yon of the identification - 18
JP9-2001-0221-JP1 area is derived fromthe functions shown in Figures 6 and
7. Howeyer, 1hiehishSQ1Bespirbhvedee havethdabier ofdentifyinnsaf cerges

identificatjon areas_(boundaries) r popdi the tijgn ofentilke
precedf®y tifch 3npdfPlid % dbt esro(r?l%r%)é%t%heﬁlggggﬁitc?i'catid(‘)rﬂé;t’:r eafor o

] for
i dent | fyvemtiome tomboiesg eoutdthathufopaidansatyhrdt &nlBrIet skE¥ d°% so be
under sf Qognbhat oal bhatdie abopssHrdodtompttisingst datestsngcesdilvst nput s
in the direction of rows of the ke t | Z L digeglaigen) as
an exahPfetiet &h ‘é{f‘émﬁad%{b‘? %&rgucgéégggcg{?%gu@%n ?ﬁ%)adi rection of
col unmdevérnhmikeya afinagehdantifiearéan areacthah) 1PRIPEREr © §|tﬁc§&8°h
descri pbéQpibas skeaminadernal ¥ izheuttsimcesspye tisuomdeypubbtabdniagdj &ent
keys, this_invention.s nat | Lot eg. it | e10&0fohhein NiHe key A
in Fi gﬁ?%atz—l}v?hi oSt i OF cg?ebe.gﬁ%%fi e u'ltzcg{i Egg&p‘ ,a%ol ocat 'bonlg1 sych as
the i npdenkieficabion, apagvatefResicng theSPROBAL ITATR AL W r FBEG "above,
this i pyephloBogRAbl BputNEHateo It Stinn Ailf sicenbukly $nputhd spmadsit ed or
reduced 4t e, eLl eCli Bl BE-YBET kiy! PbETEha" sBROMCRATIATHUY Daged

on the relative location and the distance between the first and

second locations.

According to this method for jdentifying a target key for an
input, if the first touch input is made on a first key
displayed on the software keyboard and the second touch input
is made on a second key adjacent to the first key, the target
key for the second touch input can be identified as the first
key based on the above mentioned relative location and the
distance between the first and second locations. Further, 1if
the first touch input is made on a first key displayed on the

- 10 -
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Clains: (1) An input device conprising: a display unit for displaying a
plurality of keys, each defined in a predeterm ned range; an area setting
unit for setting an identification area for each of the keys to identify a
target key for a touch input in association with said plurality of keys,
and for varying said identification area for a certain key based on the
|l ocation at which a first preceding touch input is made for each of said
first topch input;.and an_i |f|cat|o ent | f arget key
for a %%tl ‘ﬁ%lr?o%elyboﬁ C? h g Salt flggg%ht ou@ﬁlq.' ié xt?ér%ego%n ?’%
| ocat i bhrat Weivech g dtggg@hd hetyucflor nshe iseeand anuc arlinédlq dear Piecati on

ar ea deeﬁ’@i?f‘lé’cﬁ g8l @ SRl LRk hadNRYEnt WRBT @ Skl ek tar @y SBREERAJ owni t
varies said entlflcatlﬁn area .taking into acc ugﬁﬁ §F3Q itch %ﬁ ween said
g |

pl ur al F&§ BPOKEerHGQPnf e GG Vo i R HO o r 3 AT RFEERR said

area sehe¢i figrsni andaseesnd heocakeidnd i cati on area for a key corresponding to

the identification area that includes the location at which said first

t ouch |nput |s made. deleted) (4) The input device according to claim
: 2Lt gL QT s said identification area to be

varled for a predeternlned perlod after said first preceding touch input is

made. ﬁ%‘ Egﬁ‘ét A1 & Cci’{'%%fédx nﬂll@sgi‘é@i%gnbhs&@r HnHlgAHad o

pIurallty arranged a predeterm ned
key pi®Eh? %ﬁﬁP%ﬁF?cﬁﬁﬂ+$?c%ﬁ??ﬁpkﬁﬁttq(ﬁn|?ﬂ9ﬂ NS a target key for a
fol l owi ng touch input based on the distance between the precedi ng touch

nput pidl,5gid {gl gox@paachgzgh h 190Ut -0 0SB0k SBLEY B LiackBh g nput

devi ce ordi ng Istance i s, shorter "than a
predet%@nlhéauﬁalﬁ@ybaéﬁﬂ ohfigaj GORRYLETt clievdge | RFRTIIRGL | bR uhite

i dent i émiesd smédlc precedi ng touch input and said follow ng touch input as
i nputs perforned for the sanme key regardl ess of the |ocation of said

foll owi ng touch |n ut . '
Figure 3 lustrates a typical software keyboard of the

computer device according to the embodiment;

Figure 4 illustrates a typical software keyboard of the

computer device according to the embodiment;

Figure 5 illustrates a typical software keyboard of the

computer device according to the embodiment;

Figure 6 1s a graph showing a function for adjusting an
identification area of the computer device according to the

embodiment;
Figure 7 1is a graph showing a function for adjusting an
identification area of the computer device according to the

embodiment;

Figure 8 illustrates patterns of touch inputs on adjacent input

keys; and

Figure 9 illustrates patterns of touch inputs on adjacent input
keys.

- 11 -



JP9-2001-0221-JP1

(7) The input device according to claim5, wherein, if said distance is
| onger than a predeternined val ue based on said key pitch, said
identification unit identifies said preceding touch input and said
follow ng touch input as inputs perfornmed for different keys respectively,
regardl ess of the location of said follow ng touch input. (8) The input
devi ce according to claim5, wherein said identification unit takes the
hori zont al_ di stanc% (c)lr, the vertical distance in said key arrangenent as
sai d dPsedrE&ed §MPRALBABGI er device conprising: a display unit for
di spl aying a software keyboard on which a plurality of keys are arranged,
each havy, an | :hEl cafd0n apga fdcratheldy facsdr&Dos di mat esamlata; a
det ection qn’lh?gfo?nggtﬁgréﬁlngav}all?oucﬁgd F%cati on on said software keyboard;
and amb@damenitecati on area setting unit for setting second coordi nates data
that defines said identification area - 21 pry-~uul -u~~l -girl based on
sai d taquched J ocation.f ectq oglched rfliguakicadn Weri n
sai d Laprlé’é\mseet]ti%1%;1 bni%tlo\(/%g{r i(acgl(s:;%%ﬁ% ﬂjielﬁ%ﬁtc?ﬁ n_area tg(Ql i ng_mio%p ggcount
the kepnputer bdevieed daidFFRIRENT t Fofth&yEm ?‘gbﬁ‘eﬁ’ﬁe conputer device
accor diinghe0 1| aie Icompet €t ndeaidei dedsi biasdiciadd varasm Saudaty Wik 3ets
sai d second coordi.nat es .da 0,b i Lf qr rQqausaigd first coordinates
dat a ﬁe?@dl%&{t e 16l §}611\51e%?)g atzi %rrllgo . gglggi?%ugﬁgg IB(')cati on in said
identification area. (11) The conputer device according to claim 10,
wher eigh s ai chiglards f | ga¥i @ angansebbang oni incledes tle $HUI nylof 3aid
second cooy.di nates _data after .a .pred m ned ri a gadtlievat s, sai d
i dent iq‘qodféiji & egagécoarccﬁunlgs atolosnai ghﬁﬁrs{tﬁcog?dilﬁ%es&%&lat a. (12) The
conputremadavide @esbraditeycho PenElmePntxRetEFn28ai d i dentification area
setting unit sets said second coordinates data to be identical with said
first coordjipates data base rel.at.pLv atLaon i1d strepichrd
| ocat i i h*8ai4d i 48ntd f?%%?lf%g %:}gge%(g%l%; 'ell‘"hdelogo%gt eérg%t:%i ce r?écor%i ng to
cl ai menticompeonpuienndevieei Li candod turkid FFPIRHERTS yFRG B PEFGEI *Key for
the figSicl’ SGRM NPe KEYridWiChn basesuen paeel dent ahidcdisphanied deavAed by
said first coqrdjhates data, and for J i fiyi a 1.a ey for the
secondk&F th(ER,E#%] é}so‘?/éjr?d‘ ST ﬂ%tét%gr%tdt (%écﬁ' eagltgglog?t tzri%e i dentification
area defined by said second coordi nates dat a. _

The coordinates data acquisition unit 22 detects data resulting

from a user's touch input onto the touch panel 31 and converts

the data into digital coordinates data.

The LCD controller 23 reads out image data written by the CPU
21 in image memory (not shown) and outputs it on the LCD 32.
The LCD controller 23 also causes a software keyboard to be
displayed on the LCD 32.

The memory 24 is used for storing programs and data relating to

the operation of the computer device 1. For example, the
memory 24 can be embodied in gsemiconductor memory, or in an
external storage device such as a hard disk drive. These

programs include a program for executing a key identification

procedure for touch input.

The touch panel controller 25 includes a touch input detection
unit 251, an identification area setting unit 252, an
jdentification unit 253, and a timer 254 in order to perform
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(14) A nethod for identifying a target key for an input, conprising:

setting a plurality of identification areas on an input surface for

identifying the target key for the touch - 22 ur7-~vut -v~~i-urt input;

detecting an identification area in which the touch input is made; and .

identifying, based on the detection result, the target key for the touch

I nput, wherein boundaries that formsaid identification area are allowed to

be varied taking into account the pitch between said plurality.of

i dent i Pregaepsingdr 885°pa48e R §ai‘1&eFoﬁcI’ioiuﬁgﬁtmpblgappor#’ien toych panel

i dentigiucation area in which said touch input is. nade for each of said

touch input. (15) The method for identifying a target key for an input

according to claim 14, wherein said boundaries are varied_based on the

di st anBbef romeni dnpydchdeFpetioncariidn 21 sARFHAMISPPESINT 8T ARt et hod

fsgirdl ggehggybag By t alrget cgaitdﬁﬁ.étﬁa | dPtd acearidiingd oo ahaim 2%, Mbdrsei n
oundaries ar ari,ed,suc at .t ndary, .cl, I Hollloly

i nput F8853F83%8§c§ﬁ'é§ 5 thﬁerreaffﬁtgrﬂ S8 %rggﬁc%%i )réﬁ'ut %?(’:uati icbooﬁﬁl%r{%j t he

boundadwtaa) t herTie opbtalred odshutns@orddaatiesn ddconks eRERRF {0 %

fggﬁth ggggsi?:@eattheﬂi 4115314)B&amtghoanier_jmnhhﬁyimgea tderget f demt far an

g to_claim Comprising,, J | ' d
o T owtRG Bt G 1 nBGE SPEEF JIR pr et Hion ouBhEr Aty e a7
pr edet enni adtupenéd, viadaet | f9f ndkey t heyedakegst draseate PBI | RATH RN

i nput Baggd o@n 4 NEYpddeps)f haaﬁ'tpfiaateayf eneed den thilfe cheungdanirds \EE3 ed
I npu

according to sald preceding touc - (18), ;A.net hod f. | tyfyi.ng a
t ar get ak‘gy thér 1&Puitn§&°r@r+%€t§5f e k&bd4rd, bceorrc%arsl%s’:];lﬁlﬂg’;e:d fﬁgsdéé’a{{hg
vYy- GUBR1b@G1-tWEl key boundaries, i.e., the identification areas vary

depending on this adjustment value.

The identification area setting unit 252 sets a new
identification area based on the adjustment value for the key
boundary calculated by the touch input detection unit 251 and
the current identification area. The new identification area
may be identical with or different from the current

identification area.

The identification unit 253 compares the input coordinates data
obtained from the touch input detection unit 251 with the
identification area that has been set by the identification
area setting unit 252 to identify a key for which a user's

input is intended.
The timer 254 measures the interval between touch inputs.

The display unit 3 is wused for displaying characters and
symbols, and it is configured with the LCD 32 having a screen
that displays characters and symbols, and the touch panel 31
superimposed on the LCD 32. For example, an analog resistant
film touch panel can be used as the touch panel 31. The LCD 32
displays a software keyboard, on which a user can input desired
characters or symbols by touching the corresponding locations.

Input on the touch panel 31 can be performed using an input pen

- 13 -
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detecting a first touch input is nade; location at which a first preceding
determning a first identification area that includes the |ocation at which
said first touch input is made; obtaining a relative |ocation of said first
touch input in said identification area; detecting a second | ocation at
whi ch a second touch input followng said first touch input is nmade; and
I dentifying the target key for said second touch input based on said
relative location and the distance between said first and said second
| ocatamres PN imMhedeieidfod for identifying a target key for an input on a
sof tware keyboard according to claim 18, wherein, if said first touch input

is made on.a first key di og t flonwar s dehnal diandsseadesecond
toucth??lpaf‘SPiaﬁaal@lgn 3(21 ég%g%%}gieg asgi'%etl:?earﬁe to‘%sai d fi raﬁ.tt:h%glsh thetarget
key fon smighmsecend todsh Fhpuldi sPedemdgrsPod Shat f @r'de éy_based on
sai d éc?f@&éf{@ k@%ﬁbh?ﬁ andi § he 1dusteacedbetsnveenmaaicdxf iafstnimel §aP¥tsecond
| ocations. (20) The net.hodq for identjifyin t t 1er agn oipel on a
sof t Wee¥s kEY8Baftd t8c dord Sfd‘gt%ecl di n'%}g%g \%’12? e@%,ggi ?kgglpd fhrst toygh input
i s negeramgenént stakeyldd sheagddroadt heFYsERGET exRe§568P8haﬁé 88 *Second

touch, i ppy i§3][n§ﬁe Fyusd & fifstcksyaiddees adges key Boecdfivdngedded touch
input “Is rdentified as a second ke | .ac i LI 8t ke Bagee on

sai d rénat tpRULokEYFon AT t%“lﬂl&s%aﬁtg{ee b%‘geﬂ(igig Piirgaggfd saj,d ,second
| ocat bengeflakl Aycahput ecoprdipabes hdeteakfes & cHutd 1 bt exed®E t he
proce%%ing(ﬁ'hés%gggg B£PlUI@ldd ¥3 Of ai denichf i ieghitonper Basmed an ithsut - 24
JYy- 6UU 1- 6~C§1-J surface for iéj.ent%ﬁfﬁ/i g B@rg 1 keyof oryfy t @Uch 4 nput ;
det ecarpg &NAlRaERG fP¥altPEn WXL 1P cﬁ F%e duch inpuf i's_pmde;

i dent i fiyhB@£ibaserds oansainputet ext itdve rEeelE | keKe A ar géffh%ey f’g? tHE% ouch

i nput _fo h ,det i QU M1 Rechowrdarkes tiat AndmWlai ds the

I dent FFF(@%E?%Q %fegﬁ%a%bno@g}tao%% ount, a piftch Qg;,wgen S bddwddty of
identFﬂFéaﬂFoﬁd§P5&§1F6Flg&cﬁ§ﬁa ﬁjEQﬁuib?nput, based on sai d {ouch

i nput thecatines iimadaiad inge ndief iickeritdrf imedd onn akeidEh aFs cht”(ﬁjcdr?’ﬁeﬁ’:)Lﬁs is

made'boundaries forming the identification areas.

Assume that a user performed touch-input on the software
keyboard 4 at the location (Xpanel, Ypanel) shown in Figure 4.
This (Xpanel, Ypanel) is the input coordinates data. At this
point, the key identified due to this touch input is the input
key E, which is defined by the coordinates data X1, X2, ¥1, and
v2. That is, the area enclosed by this coordinates data is the
identification area corresponding to the input key E. In this
embodiment, the difference between the input coordinates data
and the coordinates data defining the input key is standardized
by the interval of the input keys (key pitch) to obtain an
input value, which is wused to calculate an adjustment value
(varying value) for the boundaries of the input Kkey. An
example of the functions for calculating the adjustment value
that reflects the key pitch is shown in Figure 6. The function
of Figure 6 shows that the adjustment value (Xn delta, ¥n
delta) varies depending on the relative location of a touch
input lication in the jdentification area. . The coordinates
data to be used for the following touch input (X'n, Y'n) is
given by the sum of the preceding key's coordinates data and
the adjustment value; thus (X'n, Y'n) = (Xn + Xn delta, Yn + ¥n

- 14 -
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0] ol o8 Tan A48 RAFEE) i tag Y14} £8) B BB L8 £8) ElpgbooboRLagLeBheal cale
COTTCHNEUpkia\V¢ha]Napug]g@hﬂﬂ ]Qxﬂﬂq;culatlng Xn+1 delta and
?)Lgﬂw £2] ﬁaheal g?]ctgﬁ] a&% caghaaleahe sadwaa] ] sagaakcal;cajiond cakealea] ca!l Go
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ay] Ca"ﬁ?ﬁ %& ( Sk rai®& Che |O/ﬁé)aﬁ?e1(f)rc)étﬁon areas set to reflect

10%mmE /@l 0YE 5100
109 (§heé $i@ﬂ/&g%/§%e‘&s§@ig%8§ E&¥o "(’)e &, ]1%1)/«15 Y995 BggERT fﬁ‘sﬁefo hs:

10% h&iﬂeé#ﬂﬂ%é&é)th%@ﬁ%{hﬁa])1dei¥#1€)%h&i‘él) #1096 heany- saeosplid

h& () - f gi Hﬁic&@ehthe ad usted identification areas. As described
0°

#1009 VB&’ - !
AB&% ove,#%géfg' ew 1 entlfgcatlog%%%e S %&93E¥%43 g§19é§§t£%y %%ehbc

target input key for the following touch input.

The black dot labeled (1) in Figure 5 indicates the location at
which the preceding touch input is made. This preceding touch
input is made in the upper right quadrant of the center of the
original. identification area. The varied identification area
that reflects this relative 1location of the touch input
location in the original identification area has been moved in
the upper right direction. In terms of the boundaries forming
the identification area, X1 and X2 has been shifted to the
right to be X'l and X'2 respectively, and Y1 and Y2 has been
shifted upward to be Y'l and Y'2 respectively. As to the
relation between the shifts in the boundaries and the location
of the preceding touch input, the boundary closer to the touch
input location (X2, Y2) has been shifted to be farther from the
touch input location, and the boundary farther from the touch
input location (X1, Y1) has been shifted to be closer to the
touch input location. Thus, it can be seen that the boundaries
has been varied based on the distance between the touch input

location and the boundaries forming the identification area.

The above description has been made for the input key E, but it
is also applied to the other input keys.
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Identification of an input key Dbased on the varied
identification areas are allowed only for a predetermined
period, because the varied identification areas according to
this embodiment operate only on successive touch inputs. Thus,
the varied identification areas are active only for a
predetermined period after the preceding touch input. Once the
predetermined period has passed, the varied identification
areas are cleared, and the original identification areas
indicated with the solid lines are reactivated for

identification.

In Figure 5, (2)-1 and (2)-2 indicate locations at which the
following touch inputs were performed. Here, for example, the
identification areas have been set as indicated by the solid
1ines based on the preceding touch input performed at the

jocation (1). The following touch input (2)-1 was performed on
the input key H adjacent to the input key E in terms of the
original identification areas. However, in terms of the varied

identification areas indicated by the solid 1lines, this input
is regarded as a touch input in the identification area
corresponding to the input key E. Thus, the touch input at
(2) -1 identifies the input key E. On the other hand, the
following touch input (2)-2 was performed on the input key E in
terms of the original identification areas. However, in terms
of the varied identification areas indicated by the solid
lines, this input is regarded as a touch input in the

identification area corresponding to the input key A.

As described above, the distance between two touch inputs is
short when a user intends to touch one key successively, whiie
the distance is long when a user intends to touch two adjacent
keys successively. The example illustrated in Figure 5 agrees
with this principle. That is, the distance between the
preceding touch input (1) and the following touch input (2)-1
is short, and based on this distance, the input key E |is
identified although the touch input is made on the adjacent
input key H. Tt should be understood that the relative
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location of the touch‘input (1) in the original identification
area also concerns the identification of the following touch
input, since the varied jdentification area has been defined
pased on the relative location of the touch input (1). On the
other hand, the distance between the preceding touch input (1)
and the following touch input (2)-2 is long, and based on this
distance, the input key 2 adjacent to the input key E is
identified although the touch input is made on the input key E

in terms of the original identification areas.

This determination whether the distance is short or long can be
based on the key pitch. For example, if the distance between
the two key touches is shorter than 10% of the key pitch, those
successive touch inputs can be identified as inputs for the
same input key, regardless of the actually touched input keys.
on the other hand, for example, if the distance between the two
key touches is 1longer than 80% of the key pitch, those
successive touch inputs can be identified as inputs for two
adjacent keys, regardleés of the actually touched input keys.

Now, the procedure for identifying an input key in the computer
device 1 will be described with reference to the flowchart

illustrated in Figure 2.

When a touch input (second touch input) is performed on the
touch panel (S101 in Figure 2); the touch input detection unit
251 obtains the touch input location as the coordinates data
("input coordinates data") (8103 in Figure 2). This touch
input is the following touch input.

The timer 254 has been measuring the time since the preceding
touch input (first touch input) (5105 in Figure 2). Based on
this measurement by the timer 254, if a predetermined time (T1)
has passed since the first touch input, the input key is
identified using the current identification area (S107 in
Figure 2). Otherwise, the input key is identified using the
identification area varied after the first touch input (8109 in

Figure 2).
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Now, at 8107, the input key is identified by comparing the

input coordinates data with the coordinates of the current
identification area, where the current identification area is
(Xn, ¥Yn) (Xn+1, ¥Yn+l), and n =1. For example, if X1 < Xpanel <
X2, and Y1 < Ypanel < Y2, where the input coordinates data is
(Xpanel, Ypanel), then the input key E is identified as the
target key for the input. on completion of this
identification, the process proceeds to S111 in Figure 2.

on the other hand, at 8109, the input key is identified by
comparing the input coordinates data with the coordinates of
the identification area varied according to the first touch
input, where the shifted identification area is (X'n, Y'mn)
(X'n+1, ¥Y'n+l), and n =1. If X'l < Xpanel < X'2, and Y'l <
Ypanel < Y'2, where the input coordinates data is (Xpanel,
Ypanel), then the input key E is identified as the target key
for the input. Oon completion of this identification, the

process proceeds to S111 in Figure 2.

At S111, the identification area is set according to the second

touch input. This is done for identifying the third touch
input following this second touch input. The identification
area is then set to be (X"n, Y"n) (X"n+1, Y"+1). This

identification area is determined by adding the above described
adjustment value to the identification area varied according to
the first touch input, (X'n, Y'n) (X'n+l, Y'n+l).

These operations are repeated in every touch input on the touch
panel hereafter. In this process, the identification areas
corresponding to the input keys including the ‘input key in
question are varied based on the location of the preceding
touch input. Then, the varied identification areas are used to
identify the following touch input. Thus, improved accuracy of
identification of successive touches on the same input key or

adjacent input keys is provided.

In the above embodiment, the variation of the identification
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area is derived from the functions shown in Figures 6 and 7.
However, it is also possible to have a table of variations for
the identification areas (boundaries) corresponding to the
location of the preceding touch input and to determine the
identification area for identifying the following touch input
based on the table. It should also be understood that although
the above embodiment illustrates successive inputs in the
direction of rows of the key arrangement (horizontal direction)
as an example, it can also adapt to successive inputs in the
direction of columns of the key arrangement (vertical
direction). Further, although description has been made only
about successive touch inputs for adjacent keys, this invention
is not limited to it. For example, for the input key A in
Figure 4, this invention can be applied to inputs at locations
such as the input key C or H.

[Advantages of the invention]

As described above, this invention enables incorrect inputs on

~adjacent keys to be prevented or reduced while reflecting the

user's intention as much as possible.
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Claims:

(1)

(2)

(3)

(4)

(5)

An input device comprising:

a display unit for displaying a plurality of keys, each
defined in a predetermined range;

an area setting unit for setting an identification area
for each of the keys to identify a target key for a touch
input in association with said plurality of keys, and for
varying said identification area for a certain key based
on the location at which a first preceding touch input is
made for each of said first touch input; and

an identification unit for identifying a target key for a
second touch input following said first touch input based
on the location at which said second touch input is made
and varied identification area for each of said second
touch input,

wherein said area setting unit varies said identification
area taking into account the pitch between said plurality

of keys.
The input device according to claim 1, wherein said area
setting unit varies the identification area for a key

corresponding to the identification area that includes the
location at which said first touch input is made.

(deleted)

The input device according to claim 1, wherein said area
setting unit allows said jdentification area to be varied
for a predetermined period after said first preceding
touch input is made.

An input device comprising:

a display unit for displaying a plurality of keys arranged

- 20 -
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with a predetermined key pitch; and

an identification unit for identifying a target key for a
following touch input based on the distance between the
preceding touch input and said following touch input onto
said display unit.

(6) The input device according to claim 5, wherein, if said
distance is shorter than a predetermined value based on
said key pitch, said identification unit identifies said
preceding touch input and said following touch input as
inputs performed for the same key regardless of the
location of said following touch input.

(7) The input device according to claim 5, wherein, if said
distance is longer than a predetermined value based on
said key pitch, said identification unit identifies said
preceding touch input and said following touch input as
inputs performed for different keys respectively,
regardless of the location of said following touch input.

(8) The input device according to claim 5, wherein said
identification unit takes the horizontal distance or the
vertical distance in 'said key arrangement as said
distance.

(9) A computer device comprising:
a display unit for displaying a software keyboard on which
a plurality of keys are arranged, each key having an

identification area defined by first coordinates data;

a detection unit for detecting a touched location on said
software keyboard; and

an identification area setting unit for setting second

coordinates data that defines said identification area
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based on said touched location for each detection of a
touched location,

wherein said area setting unit varies said identification
area taking into account the key pitch between said

plurality of keys.

(10) The computer device according to claim 9, wherein said
identification area setting unit sets said second
coordinates data to be different from said first
coordinates data based on the relative location of said

touched location in said identification area.

(11) The computer device according to claim 10, wherein said
identification area setting unit clears the setting of
said second coordinates data after a predetermined period
and reactivates said identification area according to said

first coordinates data.

(12) The computer device according to claim 9, wherein said
identification area setting unit sets said second
coordinates data to be identical with said first
coordinates data based on the relative location of said
touched location in said identification area.

(13) The computer device according to claim 9, comprising an
identification unit for identifying a target key for the
first preceding key touch based on the identification area
defined by said first coordinates data, and for
identifying a target key for the second key touch
following said first key touch based on the identification
area defined by said second coordinates data.

(14) A method for identifying a target key for an input,

comprising:

setting a plurality of identification areas on an input
surface for identifying the target key for the touch

- 22 -
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detecting an identification area in which the touch input

is made; and

identifying, based on the detection result, the target key
for the touch input,

wherein boundaries that form said identification area are
allowed to be varied taking into account the pitch between
said plurality of identification areas based on said touch
input location in said identification area in which said
touch input is made for each of said touch input.

(15) The method for identifying a target key for an input
according to claim 14, wherein said boundaries are varied
based on the distance from said touch input location to

said boundaries.

(16) The method for identifying a target key for an input
according to claim 15, wherein said boundaries are varied
such that the boundary closer to said touch input location
becomes farther from said touch input location, and the
boundary farther from said touch input location becomes

closer to said touch input location.

(17) The method for identifying a target Xkey for an input
according to claim 14, comprising, if a preceding touch
input and a following touch input after said preceding
touch input are made within a predetermined period,
identifying a target key for the following touch input
based on a new identification area formed by the

boundaries varied according to said preceding touch input.

(18) A method for identifying a target key for an input on a
software keyboard, comprising:

10 10
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(19)

(20)

(21)

determining a first identification area that includes the
location at which said first touch input is made;

obtaining a relative location of said first touch input in

said identification area;

detecting a second location at which a second touch input

following said first touch input is made; and

identifying the target key for said second touch input
based on said relative location and the distance between

said first and said second locations.

The method for identifying a target key for an input on a
software keyboard according to claim 18, wherein, if said
first touch input is made on a first key displayed on the
software keyboard and said second touch input is made on a
second key adjacent to said first key, the target key for
said second touch input 1is identified as said first key
based on said relative location and the distance between
said first and said second locations.

The method for identifying a target key for an input on a
software keyboard according to claim 18, wherein, if said
first touch input is made on a first key displayed on the
software keyboard and said second touch input is made on
said first key, the target key for said second touch input
is identified as a second key adjacent to said first key
based on said relative location and the distance between

said first and said second locations.

A computer program that causes a computer to execute the

processing of:

setting a plurality of identification areas on an input

- 24 -
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surface for identifying a target key for a touch input;

detecting an identification area in which the touch input

is made;

identifying, based on said detection result, the target
key for the touch input for each detection; and

varying boundaries that form said identification area
taking into account a pitch between said plurality of
identification areas for each of said touch input, based
on said touch input location in said identification area
in which said touch input is made.



