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I nput Object in @WB@@ﬁM@EM%"d Comput er Program (Field of the Invention]
This invention r nmet hod for preventing incorrect inputs on a-:
sof tware' keyboard tth@&tés* uses a touch panel. (Background art) Software

keyboards are used to display a ngenent on a screen of an
LCD. (Liquid Crystal Display) pa§€¥9ﬁgégﬁgiaﬁouch panel functions and
enabl e i nput of characters on behalf of a nechanical keyboard by using a
.coordi nates detection function of the touch panel. Unlike comon hardware
keyboards that involve strokes in the up-and-down (pressing) direction,
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especially on adjacent keys. Methods for preventing or reducing such
“incorrect inputs have been proposed, such as the nmethod of Japanese Patent
Lai d- Open No. 11-53093. The Japanese Patent Lai d-COpen No. 11-53093

proposes; adi BBULhEeYhGen@a®Rni Sing: a display unit having an input area
for displaying a desired key arrangenent and a display area for displaying
characters and synbols; a data inputting unit for obtaining coordinates
.dat a whkihs a kesention relates to a method for preventing incorrect

inputs on a software keyboard that uses a touch panel.
[Background art]

Software keyboards are used to display a keyboard arrangement

on a screen of an LCD (Liquid errstal Display) panel having

touch panel functions and enable input of characters on behalf
- of a mechanical keyboard by using a coordinates detection
- function of the touch panel.

Unlike common hardware keyboards that involve strokes in the
up-and-down (pressing) direction, software keyboards fely only
_ on display on a flat screen, wherein boundaries among adjacent
keys cannot be recognized by mechanical projections and'
depressions. Thué,. incorrect inputs frequently occur
especially on adjacent keys. '

Methods for preventing or reducing such incorrect inputs have
been proposed, such as the method of Japanese Patent Laid-Open
No. 11-53093. The Japanese Patent Laid-Open No. 11-53093
proposes an input device comprising: a display unit having an’
input area for displaying a desired key arrangement and a
display area for displaying characters and symbols; a data
inputting unit for obtaining coordinates data when & 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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portion displayed in the input area of the display unit is selected; and a
key input detection unit and controller for converting the coordihatR2006
data corresponding to the key 1 *@0002* 2 0 MAR 2006 portion selected in
the input area into data representing a predeterm ned character or
function, wherein a certain width of boundary areas are defined between
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recorder an i con QF ge ines fast-forward while an i con B adjacent, to the

i con APelBRFfeLOr & eYwhér EPR Pﬁétlﬁ?eFﬁﬁdPSP&dﬂgﬁdaFEaprOV|ded in
between the icons A and B. Here, when a user touches the icon A,
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to touch the icon,B, the selected iIcon does .  not chang
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made This 1ntermed1ate band is the area that does not reflect state
transltlons caused by selecting the icons. For example, in a
remote control system for a video tape recorder, an icoq A
defines fast-forward while an icon B adjacent to the icon A
defines rewind, wherein the intermediate band is provided in
between the icons A and B. Here, when a user touches the icon
A, fast-forward is selected. Then, if the user moveés to the
intermediate band to touch the icon B, the selected 1con does

not change, so that fast-forward remains to be selected.

With the method of the Japanese Patent Laid-Open No. 11-53093,
determination that an incorrect input was performed 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 selects a
backspace key andnthe key adjacent to that certain key. That
is, determination that an incorrect input was performed.
requires the user to perform the additional key operatlon and
to input the correct key.

With the method of the Japanese Patent Laid-Open No. 11-127399,
if the user in the above example touches the intermediate band
while intendihg to touch the icon B for rewinding, the
intention will not be reflected.



only when the user selects a certain key and then selects a backspace key
and the key adjacent to that certain key. That is, detern1natloﬁ(fMM%2%m
incorrect input was perforned. requires the user to performthe additional
key operation and to input the correct key. Wth the nethod of the
Japanese Patent Laid-Open No. 11-127399, if the user in the above exanple
touches the internediate band while intending to touch the icon B for
rewinding, the intention will not be reflected. 2 0 MAR 2006 Thus, an
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reference to Figure 8. Now, consider the cases where the inputs are
perfornmed for two adjacent keys, F and G as shown in Figure 8. In Figure
8, |etlfemBary Pﬁethémﬁva?n§ﬂéﬁ]as F-F indi cate keys on which a user
intends to perfornllnput For exanple F-F |nd|cates that the user intends
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I nt ends pe orn1|n u “G' (case |
and IID?tt¢hésrﬂmﬂlbyelﬁﬁagfﬁé?éswﬂéba??§ﬁ§eaﬁemﬁpcﬁlEHéeuger actual |y
-perfornmed input (touched).. The user perforns key input according to the
intentjons indic ted n the row |IIustrat h [ oW b

he or SR&: rrgf?nfél Ierté: OLFCaF‘Feprop }é gcgt TIBRUtSSﬁé:Ce eﬁdqrm%# h€° caseél)
shows afaacanthdeyrs t e auéeﬁdr@énééqwﬁrkmeﬁﬂgpﬁﬁuﬁ -on ﬂﬁeﬂ&%ﬁrqﬂe he or
she fingsttetguGhestha keation bachhesrearofindiedtry Kdys near wHierboandary

betmeeﬂsggel% enggy%ongér &) 6'§hﬁ§y1tfgg}té&§ e?‘ﬁpﬁaiﬁéqhéfks that
the user intends to repeat input on the key "F" (case I), and
F-G indicates that the user intends to perform input on the key
"F" and then on the key "G" (case II and III). |

The row (b) illustrates locations at which the user actually
performed input (touched). The user performs Kkey input
according to the intentioné indicated in the row (a), but, as
illustrated in the row (b), he or she may fail to touch proper
locations. Specifically, the case I shows that although the
user ihtends_to repeat input on the key “F*, he or she first
touches a location in the area of the key “F" pear 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 "F"
and "G" successively, he or she first touches a ioCation near
the left edge of the key "F" and then touches a location in the
afea 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.



the area of the key "G' near the boundary. The case Il shows that although
the user intends to performinput on the keys "F* and "G’ succes%ﬂMRyZﬂﬂﬁhe
or she first touches a location near the |eft edge of the key "F' and then
touches a location in the area of the key "G near the boundary between
the two keﬁs. y The case |11 shows that although the user intends to perform
I nput on the keys "F" and "G'! succgessively, he qr she fjrst__touches a
|.ocat iTHe et {hk LBA{cabge 6fief‘ﬁéfa€9t§9¥l HfF* °% o ﬁegogcﬁﬁﬁaﬁ?’on in
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' . u | nputs .on adjacent keys. re,,it, can he considered that
the di*StRitce Pehse etyhe%t ont¥idedq otjhet i rsefﬁngtcetnstlt%é user's
intention, even if the actually touched keys do not match with the user's

i nt entj Py Ihahyl Sicrdtd heagase lsevidiale. chbesuser idd@nds t@pteosichnt he
sane key, the q(:stance between the two | ocations is short; however, in the
cases A97aGRPY N®YSshere the user intends to touch two adjacent keys, the

di stance between the two |locations is long. In other words, around the
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to tO%ﬁiLJgg% locations reflects the user's intention, even if the
actually touched keys do not match with the user's intention.
That ié, in the case I, where. the user intends to touch the
gsame key, the distance between the two locations is short;
howéver, in the cases II and ITI, where the user intends to
- touch two adjacent keys, the distance between the two lbcations
Iis long. In other wqrds, around the boundary between the two
keys, it can be considered that the user ‘intends to touch the
same key 1f the =stroke between the two succegsive kéy
operations is short, and that the user intends to touch two

adjacent keys if the stroke is long.

This principle that the length of stroke between two.suécessive
key_operations provides estimation of the user's intention can
be used to prevent or reduce incorrect inputs that occur around
the boundary betWeen'two keys. More specifically, incorrect
inputs can be pfevented or reduced by varying an identification
boundafy according to the touched location and by identifying
the following touch input based on the varied boundary; This
will be described with reference to Figure 9.

Figure 9 illustrates cases I through III similar to those of
Figure 8, in which the content of the row (a) is the same as
‘that of Figure 8. What are different from Figure 8 are the



sane key if the stroke between the two successive key operations is short,
and that the user intends to touch two adjacent keys if the strdReMARS006

|l ong. This principle that the I ength of stroke between two successive key
operations provides estimation of the user's intention can be used to
prevent or reduce incorrect inputs that occur around the boundary between

two keys. More.specifically, ingorrect ,.inputs can b revented or_reduced
by var yf?l‘és aﬁg?d@&%i féccc}a't i oh? Bgﬁn(ﬁ’twy %c’orﬁﬁﬁg%PBPgﬁﬁg € ctﬁ'éed T on
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cases | through I1l,simlar to those gf Fh%%re 8, in which the content of
the rowpay Yes;Karigfeagsordhag &P EPGuteUShedhocatd Al e raavh (fna
Figure 8ohi@ 1imed 2 O MAR 2006 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 |ine, and the. boundary for identifying input
that wakPvEPeefa8Bcdr8EngioBrend. t dBcmbd aloddts dFes WHARPAs2 al ot iqp
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mat ches_y t h e, AP ntion. ,ln e nd_IIL of Fkiqure 9, in
whi ch tﬁ}\({a\é,%stéblgt (Jiﬁlcgiﬁgéfiga%ggt F%r?ur%é:arftotqﬁe %f aé%gg 0 ttcﬁlgg"kéfj}tgt"&? he
boundary&¢®rs 1®ePR ¥R ng input is varied inside the area of the key "F".
Thus, successive inputs on the key "F' and "G' can be

In the cases II and III of Figure 9, in which the user touched
a location near the left edge of the key "F", the boundary for
identifying input is varied inside the area of the key "F'".
Thus, successive inputs on the key "F" and “"G" can be
identified, so that the identification results for the cases II
and IIT match with the user's intention.

This invention comprises an input device based on this concept
that the identification boundary is varied according to the
touched iocatidn. The input device comprises: 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, and for varying an identification area
for a certain key based on the _locatioh at which the first
.preceding touch input is made; and an identification unit for
identifying a target key for the second touch input following
the first touch input based on the location at which the second
.touch input is made and the varied identification area.

The input device according to this invention can vary the
identification area for a certain key based on the location at
which the first preceding touch input is made. Thus, incorrect
inputs can be reduced or prevented as described with reference



identified, so that the identification results. for the cases Il and I
match with the user'.s intention. This invention conprises an i inU M%@ngq‘ﬁe
based on this concept that the identification boundary is varied according
to the touched |ocation. The input device conprises: a display unit for
di splaying a plurality of keys, each defined in a predeterm ned range; an
area sefti un|t or_setting an identification area for each of the keys
to |denﬁ’f€ f%‘?geta ie "for a touch input, and for varying an
identification area for a certain key based on the |ocation at which the
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pr event i nygh t 1 G rQod danuiticeydue to the second touch input follow ng the
first input on the key in question. Once the identification area is

establ i shed, touch inputs at any location within the identification area
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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 prerformed successively. Therefore, this invention
can be activated for a predetermined period..between the two
inputs that permits the two inputs to be vatied as succegsive
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 berformed for the
same key or two adjacent keys can be based on the distance
between thé preceding touch input and the following touch
- input. That is, in Figures 8 and 9, it can be considered that
the succesgsgive 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



Thus, the object of the input deV|ce of this invention is to reduce or
prevent incorrect inputs due to the first and second touch inputZ0 MAR 2008
performed successively. Therefore, this invention can be activated for a
predet erm ned period between the two inputs that permits the two inputs to
be varied as successive inputs. Then, the input device according to this
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The key pitch is taken into consideration when the user moves
an input means such as his or her finger or a pen in performing
touch input, Therefore, if the distance between the preceding
and following touch inputs is shorter than a predetermined

" value "based on the key pitch, the identification unit can
identify the preceding touch input and the following touch
input as inputs performed for the same key regardless of the
location of the following touch input. Also, if the distance
between the preceding and following touch inputs is longer than
a predétermined value based on the key pitch, the
identification unit can. identify the preceding touch input and
the folloWing: touch input as inputs performed. for different
keys fespectively, 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 arrangemént.

Oon 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



identification for the horizontally arranged keys will be based aqn the
hori zontal distance, while identification for the wvertically arrarUthR 1A
will be based on the vertical distance. The key pitch is taken into

consi deration when the user noves an input means such as his or her finger
or a pen in performng touch input. Therefore, if the distance between the
pr ecedi ng and followi_ng touch inputs is shorter than aiﬁrgdeterm ned
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det er mmaedthaned on the horizontal or vertical distance in the key
arrangenment. On software keyboards in conputer devices, identification of a
target key for a touch input is done by conparing position coordinates of
t he t odoh theputonputiepodevion egopdidhavedofthhe ingentibncatwhwrer the

' TPer eft@ﬁg_h ti(ﬂtpﬂrte\i%ngr_\ai.d%ofﬂ egﬁ%i Dgé’ﬁéifiéggibge@giefai %?Ihdlﬁ{a %(ﬁataQQQn be
se acgcordadil n Q .Coor dl nat es a eterm ne ase N e uche
P T -y S S R o SR el T
conpri geagona fairsplhdy U tapdarerdi sixtayi ngfarsohgwhhe leadssard ohrehdlsh a

plural ity off kédgurdre. ar nanged, i pachi keYnhanicaanan diteniaéh ot i 04 862
defi ned b% first coordinates data, a det ect(#'on unit for detecting a_
t ouche&*F8cdtT o ¥h thets T8t kEPBoaF o Ohg CQrrdinates data e

different from the first coordinates data based on the relative
location of the touched location in the identification area.
Here, as described above, this invention effectively works when
the preceding and  following touch inputs .can, be regarded as
successive inputs. Therefore, to serve the spirit  of this
- invention, the identification area setting unit clears the
setting of the second coordinates data after a predetermined
period and reactivates the identification area according to the

first coordinates data.

In the computer device according to this invention, if the
touched location is at about the center of. the current
identification area, the identification area possibly need not
to be varied. Therefore, in the computer device according to
this invention, the identification area setting unit may set
the second coordinates data to be identical with the first
coordinates data based on the relative location of the touched
location in the identification area. Thus, the first and
second coordinates data may be identical or different depending
on the relative location of the touched 1location in the

identification area.

The computer device according to this invention effectively



Identification area setting unit for setting second coordi nates ﬂ@@ mﬁat
defines the identification area based on the touched |ocation. ﬁé
conput er device according to this invention, where the touch input is nade
in the identification area should be taken into consideration in setting

t he second coordi nates dat a. The reason for this is apparent from
referrln%ﬁthe cases | thraugh of Fi.gure 9. Thus venti on,

[ he | QOMETAbes TG comenl it 1afy LRt I Ason i Lockon LosRet RXERY Bni a
to be tairfofedr ehbyf rioow t lthef | ftrstomxdaamim daea btsedhorbaded r @nat the

| ocat | ‘1%591tbltf*l%att‘l‘éﬁh%‘}e'ao%%tﬁ%rédf T’i;gf:fl:%e' dﬁrliéé '&@6\/&1 a?‘r! -datll e A8

descri be ove hi's 1T nvention t1vel precedi ng and
f ol | owillgnitdfdicaitipn: suehh tsan e@&ﬁﬂecﬂ%ﬂt’s@&céssWEgFﬁpd‘E%Y fiesr eFBRe, to

sler ve tsheond rkéy oftohfbhs foMMVEAtiPNLhehe iigant ki calduwh abesedetdr nghani t
clears, tring of the.s con ordi nat a f 5Pk term ned
peri od g%gtﬁéﬁgfﬁ&g e§*F edFE |f| a#ggngggégga%§8?8§ﬁét?o dﬁqg first

coordi nates data. In the conputer device according to this invention, if

t he tmehephw}é}p@itdrp 'févia&e@bautmettmedcemler1a&ntih91ﬁyrraerniarget key
|dent|f|cat|on area dentlflcatlon area §$SSIb|¥ nge%onot t 0, be
o

vari ed.ECFheter bPRUT] ﬁée&Bnﬁﬁl or "l e alc R efPPOR

thi's i'nventron, the
|dentr@aﬁmnhbwdarempﬂnt|dgy1nﬂt may semputfe sd@@ﬁ@ecoordﬂﬁ%@esmaahadto be

i dent i G@ImpMilstest:hesd it Sig aoctndiﬂatlecsj dgta ikasad Okdtied ehaéage drpcahi on
of the ,touched ocatﬁggn% eﬁge dentificatiqon area,. Thus first. and

second YOS §15% 1EYARY i Balt 3o f¥%¥eﬁ?rd5péﬁﬂl B8R Fhe
rel ati detleg¢dmnigoraf idaetibichbiloho@ateiaonin nwhiieh thent EPreht iigPwly eds The

comput ‘ﬂfad@e,VlaQﬁl MU0 e tdd SeddiantieauBaf f eﬁdéﬂ@iﬂyﬁug? Qhé/ABaQQQE
key for the touch input, wherein boundaries that form the
identification area are varied based on the touch input

.location at which the touch input is made.

It has been described that the second coordinates data can be
set to be different from the first coordinates'data based on
the relative location of the touch input location in the
identification area. It is also possible to consider the
relative 1location of the touch input location in the
identification area as the distance from the boundaries that
form the identification area. Therefore, in the identification
method according to this invention, the boundaries can be
varied based on the distance from the touch input location to

the boundaries. As a specific embodiment, the boundaries can
be varied such that the boundary closer to the touch input
location becomes farther from the touch input location. The

boundary can also be varied such that the bouhdary farther from
the touch input 1location becomes closer to the touch input

location.

In the method according to this invention for identifying a
target key for an input, when the following touch input is made
within a predetermined period after the preceding touch input,
the target key for the following touch input is identified



operates by conmprising an identification unit for identifying a target key
for the first preceding key touch based on the identification 20MARIEF6 ned
by the first coordinates 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 coordi nates data. This

i nvention provides a nethod for identifying a targef key  for_an | nput
.mhereinb%ﬁ%dn@PmiﬁQx#P%elﬁﬁﬁFF§HCPBi?%eaégﬁvéOqﬂ%ﬁx?%e&hﬁmﬁﬂuQéﬁgb or
conput evagdeydcaccbiaifgt s trenpriesedingettdunh aipputal i tynofthis way,

identification areas on an_ input surfac |dentifying a target key for
a touch ?ﬁ%ﬁf?cedé?%%g? n%r%nr?(g%%?(?f?% Ileeo‘);?qgtréea;' I n which the touch input
is mnmade; and based on the detection result, identifying the target key

for thewﬁgyghmg@ﬂeiofﬁheﬁ@w}]@wno@r iaiaﬁnptdt_aatr fqmgtxfmh itﬂ:ﬁﬁ | fepdeon @rea
are vari ed base n the touch input cation at i ch. t np i S
made. I?oﬂggtﬁﬁeﬁgﬁ%%%?idﬁﬂ EREC We §880nﬁb%%%rd¥€%f%§£%§tég%gﬂo e H%%t to
be di ffedentifybnyt he fargdt cheydifmat emn danpubasedlivn cPRputeratPXREram

|0cat'09a9% LhechouchohHRly | 0§ { QD itb t haedlant idicaty 8o @ing | tof 5

al so possi fe t o consi der thE .relative | ocation of the tauch mgulg ace

| ocati oReFR1E%ed PABARLEF¥aPEoAdSPEALAEAERBR IPELRRC QDY Al T b otz G Bs

that feom tidentdEytink cat tengatekeyThiaref ar ¢ovich t hepwdentdeftiesatingn an

met hod aggpt ¢ ﬂgag?ﬂﬁhiﬁrbﬁveqﬁiOnYhI@ﬁ_bQH@daﬁkﬁ§ﬂPani§§upVaHEEdxﬂﬁ&@ﬂ on
e.

t he distance Jfrrom ouch input |ocation to the boun ?I’I es As a
speci f | édeRbbEYIRGt , PRREdLGENdRS cletentidle KR Ey shRR £R&ESthd Pouhdary
cl oser thet beuthudhpiunputndl vaayiag, bbesrss oharthleert oucdm itim tt obetr ¢ gt

'Ocatiogn The  PPURF Yofdifl gPehe sYarhedsuehet hfudihei Aoundalsy madé her
from the touch mEﬁ;hlgcatlon be | oser to the touch input |[|ocation.
g

In the hePREAT 4880 et Hee 4 éigf$£%ﬁ?%ﬁni?ﬁﬁﬁ1fying a

This invention also provides a method for identifying a targét
key for an input on a software keyboard. That is, this
inventioh_cqmprises a method for identifying a target key for
an input on a software keyboard, comprising: detecting a first
location at which the first preceding touch input is made;
détermining a first identification area that includes. the first
location at which the first touch input ié made; obtaining a
relative 1location of the first touch input 1loction in the
identification area; detecting a second location at which the
second touch input that follows the first touch input is:made;
and .identifying the target key for the second touch input based
on the relative location and the distance between the first and

~second locations.,

According to this method for identifying 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, if
the first touch input is made on a first key displayed on the

- 10 -



target key for an input, when the following touch input is nade wthin a
predet erm ned period after the preceding touch input, the targetZdeMART286
the follow ng touch input is identified 2 0 MAR 2006 based on the new
identification area forned by the boundaries varied according to the
precedi ng touch input. In this way, incorrect inputs are reduced or
prevented. This invention provides a conputer programthat causes a
conput ef°idKXARE kevbratdt @nchethporecoascrfdeeh minbug fos madent o yithe a

target fimsd Oke@ itheUt caddiér CREPUIRIT PERE! ¥BcomAUSESuLRE iGRIRUt €4n dew ce
to exequle Jlt%#) ocessi ng of .. .setti :gaa Iurallbg of, identificatiqgn areas
on an iMput-s c®® fof F&Qﬁjﬁﬁﬁrﬂﬁ] eftgetokEher SHirst dirh Papee: on
- det ect itlg aabovelementicnedomedneéavien lulcath onhanduche | dpsitahse mbédeween
i denti fa{d Gk i RasedhPnddatReldiQpg esult, the target key for the touch
i nput; and varying, based on the touch input |ocation in the
identification area in which the touch input is nmade, boundaries that form
the | deediidfi aatdcipayiem ofhithd Md@Riiing :al So provi des a nethod for
identifying a target key for an input on a software keyboard. That is,
this invention conprises a nmethod for identifying a target key for an
i nput  SH9 XS0tk whf ek BYBSHr @1aG3dpY iidi g L r@dtia@t ishgbas i ¢ r senfiguapitdmnat
whi ch tdfe of idoatputfeac ediviig et aueid ridipdt tios ammdaboddakarni ning a first
identification area that includes. the first |ocation at which the first
touch input is nmade; obtaining a relative location of the first touch
i nput IFIGTEN 4 & e floveharti thlivobraking orerrtions afetcddankdExinen at
whi ch tame isgmond kewch innpuilid hatomphtems Gbeiéer stadceuaingputoi s trade;
and id i fawl t.he target. key for the second touch. input based on the

. . o'g} t . . .
relative location and the distance between the first and second |ocations.
According to this nmethod for identifying a target key for an

Figure 3 illustrates 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 is 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 -



input, if the first touch input is nade on a first key displayed on the
sof tware keyboard and the second touch input is made on a secordd MAR 2006
adj acent to the first key, the target - key for the second touch input can
be identified as the first key based on the above nentioned rel ative

| ocation and the distance between the first and second | ocations. Further,
if the first touch input is nade on a first key displayed on the - 10 2 0
MAR 2000 <&ffq ks &tdnd the second touch input is made on the first
key, the target key for the second touch input can be identified as a

second adj acent, e fir ey .hase . a io relative
| ocat i olﬁog'énd. {tﬁg dilsri‘genr%:%%net \/\/‘Z%#‘( tﬁ%’ fi(?%%)&alndagecg%\égfgggpi ogg Brgl!nef
Descri mikadigfenthe Drawings: Figure 1 is a block diagramillustrating a

basic configuration of a conputer device according to an enbodi nent;
Figure 2 is a flowhart illustrating.operations for identifying an.input
key in T onutEr WAL a‘ib%?ﬁ?’ﬂgl? uf’ﬁﬁaté‘ﬁ%oai r?e‘?ﬂﬂq'—‘f%alﬁ'%rﬁ of &

i |lustreomsitet ygevakesdf t aacer@&éypodiod Wie t mboddmpoter déei cshewtoddi ng

to the enhodi "Nt thEi gBhBufelk! LWttt 85 i3 thHA 1cal1 15T LR Bykey®ORE €notky the
conmput er devi ce accordi ng t he enbodi nent; Figure 5 illustrates a typical

t F
o P tsts A Grod L sl & Iy 1 Sl 2 BY RS £ 3t he enpodt mant

Figure 6 is a graph showing a function for adjusting an identification

area ofrfdhe computer dgul£ee aCkREAI NGoky the iguhgdidEents Fegyres7 isaa
graph showing a function for adjusti ng an identification areaq of th%
conput é:roclfé%‘iilzaetea%cf}?&?nga‘f%“t CiQhh 88t frers, an LCD controllex 23,

memory 24, and a touch panel controller 25.

The CPU 21 is a central processing unit for controlling the
entire computer device 1, and it is responsible for processing
touch input performed on a touch panel 31 and displaying images
on an LCD 32 based on programs stored in the memory 24.

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 semiconductor 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
identification unit 253, and a timer 254 in order to perform

- 12 -
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Figure 8 illustrates patterns of touch inputs on adjacent input keys; and
Figure 9 illustrates patterns of touch inputs on adjacent input 20 NAR 3006 -
11 2 0 MAR 2006 [Preferred enbodi nent] Now, the invention will be

descri bed according to an enbodinent. Figure 1 is a block diagram
illustrating a configuration of a conputer device 1 according to the
enbodi nent. As shown in Figure 1, the conputer device 1 is basically
confi guwmrtedding aconpliry teva cesemi s tmadyh 2impat aonli slpé ayouwoht p8neThe
conput ey device main body 2 includes a CPU 21, a coordinates data
acquisition unit 22, an LCD controller 23, nmenory 24, and a touch panel
controller 25. The CPU 21 is a central processing unit for controlling the
entire Monpybech devpwe Hetardioh ieniespensi bbeains poeEETates tadeh

nput perdarimed gy achouch.ganel, Al and,di splayi pg. | ROGS, N30 kLR 32
ased on prograns-stored in e nenory . coordinates dat'a acquiSition
uni t 2xomddiatemtda resis thereaf tom xeigered touad !hppet opeerdheateach

pantel lfe;]atamg .convgét %btthh%e@atiglﬂdﬁ oc&'%]tgai@elt@fﬁaéﬂ%alpaaggldiﬁttp%_ it The ERDP
control)er reads out inmage data witten e in, i e _menory
(oot SHsan ikt areR- ofef abfy (nts""28% ' Es - sophr i BEORFIEH
causes Widof29@r e Répbdarurh olmeut dispeayédnonnt e 250D Bso Thal mehdEgs24 is
used IQ{n ZBQSUBGT@ﬁggrmlén?oQatlﬁeﬁe'b%h'n'aﬁrtZi%s tm%mero%t Id QBaPaiﬁ’é'Ees
conput e evice_ 1. .For, exanple, . nory, can be .enmhodi ed in
sem condué o n%%f'(}?ugr%fax &ﬁen%%?éreﬁglbystt&eag]e@edé%fclecr%lfccﬁl A4 hAPd di sk
drive. affeddie pimaprtampdrtinakes ¢gatoyr amMd orikkdeat degcnilked idederéitation
below, the 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 1is used 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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procedure for touch input. The touch panel controller 25 includ t ouch
~input detection unit 251, an identification area setting unit ZéiﬁR 2806
identification unit 253, and a tinmer 254 in order to perform- 12 2 0 MAR
2006 processing according to a user's touch input on the touch panel 31.
The touch input detection unit 251 obtains coordinates data acquired by
the coordinates data acquisition unit 22 (this coordinates data is

her eafdera red it iy tdewascé i nput coordinates data"). The obtained input
coordi nates data is output to the identification area setting unit 252 and
the identification wunit 253. The touch Jjnput detecti al s

cal culBresdignlay) wtient 9aFREAYSr 2k iS00G Gart $% 88 Eﬁﬁgges
dat? o eﬁ}ddfgn Xey identbhFFddbybéheuﬂahrnﬁdddxuﬁhat unﬂth®§@h atdet he

i nput co | nat es b | I t

boundaTf{ % %eygﬁ8§dd2§tl iéé?ﬁgggggégsggzrg ﬂggég% fﬁﬁ Q%he ?ﬁp&%y

adj usthens ﬁapmeA tﬁeﬂ(ﬁﬂuﬁﬁgwﬁﬁl%n1%ﬁ%ﬁi%%t%lﬁ@rﬁn?FaQBg s@PQ Qtﬁgﬁ

Lgfgh : %gﬁﬁ &neﬁe e?abagegloontet ga?pdbast neattdekpexboehrbagkeX3 hadndary

( | af e,to | np etection. unit_ 2 n t

i dent i FREAIBNY gré& T e |%ﬁ§n??|ca.?%ﬁ§%u%§F£.gor Qﬁe%????@% “ath or

di f f erehte f ioputhsewarr efor jed@mole, cdtheoni nirvda. keph |H%nFF9P58tPoﬁaﬁn|t

ot oot g P e T o G (ML e heep S6L ot
identificati at t th

i dent i #¥ catPorft %ﬂ%%?g%tPEnJHﬂ%t 2 for ﬁgnﬁﬁﬁdl %égé?or mhlch §¥hse$ s

i nput asea ntearndededTHey t ither szdmwlﬁsesd@% P‘ﬁtfer’(/]al g@tv@é‘ﬁl t BlicH s

| NPUt Sy gentified as an input on the input key A. Thus, the area
enclosed by the coordinates data X0, X1, Y0, and Y1 is the
current identification area for the input key A. In addition,

the lines indicating the identification areas are considered as
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 jdentified due to this touch input is the input
key E, which is defined by the coordinates data X1, X2, Yl, and
v2. That is, the area enclosed by this coordinates data 'is the
identification area correspondlng 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 used to calculate an adjustment value
(varying value) for the boundaries of the input key. 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, ¥Yn
delta) varies depending on the relative location of a touch
input 1lication in the identification area. 'The coordinates
data to be used for the following touch input (X'n, Y'm) is
given by the sum of the preceding key's coordinates data and
the adjustment value; thus (X'n, ¥'n) = (Xn + Xn delta, ¥Yn + ¥Yn
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The display unit 3 is used for displaying characters and synbols, and it
is configured with the LCD 32 having a screen that displays g0aMMcXgrs and
"synbol s, and the touch panel 31 superinposed on the LCD 32. For exanpl e,
an analog resistant filmtouch 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 synbols by touching the corresponding | ocations. |nput on

t he touldilpainel Jhisamdsaspethiat nbheudidrgtafirapionpemea 13 2s@t MARS2A06 as

a poi ntdnglevi deeh Tl sRiG Wl t 3 displays a software keyboard 4
illustrated in Figure 3. It should be understood that although the
software keyboard 4 is illustrated as a matrix of nine input Kkeys fromA

to | iradi ghieavi3, ihhi BEigsra ner e uheanpbdguandent heralwe r diigenehie canhalkso be

adopt e {hery e X ro h g I n Ei,gu 3.are;

coor di gcaotchéﬁl at aesf o?agtgec?(?Pi i\%ﬂ t he fﬁnﬁ; Fﬁiﬁ”@fs kEgr éeég%rrpﬂales?t Rg

i nput KB lated RaEed @antheef westher pHimi E@okle nabe¥edaraCKkdPRX],

Yﬁ)’ andrnéle ir?at tt&éS,va'[LBet He sicdegnined @y ecddculldtaunh xiputdpetdoamad in

the ar en t o] i S , ,and Y1 i .

identiffﬁ? aéegggiﬁ§ﬁ¥lgﬁp%hgﬁﬁﬁgz%ﬁkgﬁ%k% ?ﬁ%s%i?ﬁggggéaqjg#%l§§e8+%y t he

coor di ma'trerst ldat a0, Xn+lydeldiig YR i*s Yid dedit@ént identification area for

the input key A In addition, the lines indicating the identification

areas al.e consgd%ﬁgq s _.boun rie%é%%nqugtthe identific%tion argils.C
pe p

re ustrates e 1 1 N areas Se £ re o
Assune Tt a Oser rformed touch-inpat -on the software keyboar at the

| ocat i drhe Xpdies tmempanerjushdaacribefigabeve. Tmi Figgrmnet, Ypandpphed. the
! nlOUE1 Qo el nﬁicﬁiﬁca&iﬁé at;hé\tiih@ﬁnapoi@%n;ibﬁcfﬁb%c%f‘ééij esn@uehtosbhia

touch ijnput is the .input | i s i.ne t he cpordin ata
X 2 LEe dhf Gt htle S8 it T RIS Al 4” BT R EBAETL
t he above, these new identification areas are used to identify the

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 aréa, X1 and X2 has been shifted to the
right to be X'l and X'2 respectively, and Yl 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 abbve description has been made for the input key E, but it
is also applied to the other input keys.
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I dentification area corresponding to the input key E. In this eiﬂ)odl ent,
the -difference between the i nput coordinates data and the coor MAR 2086
data defining the input key is standardized by the interval of the input
keys (key pitch) to obtain an input value, which is used to cal culate an
adj ustnrent value (varying value) for the boundaries of the input key. An
exanpl e of the functions for calculating the adjustnent value that
reflects the key pitch is shown in Figure-6. The function of Figure 6
shows trdah ttilfd cadjivst meof vadme (Dipudel t ReyYn bakdd a) owar i enedepefnfﬁiétg on
therel I.on to ' oc the i |l t
ﬁ%hﬁ&r %r%togls %egs H?Ee hggg%h %19 oﬁ[}ow%g&g %‘ﬁ‘giu C?Xl
Y' n) i Perdiogen Bgcange Slf—rlheofv@hée%ré@@mtﬂélﬁéy'l§nccﬂ)1f¢ﬂﬁwaﬁé§0§§ﬂ-agaritp t he

adj ust @Hts \é&hié@,miethtS d[?é]r%,teY d'h)ly'- drXsuc o8 sdeld &oubh "infﬂ.lt's 14 1 d), VAR

2006 d%k‘ﬁ (; rregnstt E identification area is se@/ based on the
t ouch ut ‘fao T onT YRECY 6V\?| 1%“F| §aré®7, e a%ﬁﬁ’s‘fefren?n Al uéFor R he
‘ot her p@'@dueauerrattlegdd@tearlfo@lr aifdent ithe py ededliingp ouedy igumital s®rsee the

cal cul PE‘%@eQ@%ﬁ\dm@a t Berfiuact hQB spakLas, totxtl@e #0PVE f UPEd A ONE i calhiddn i S,

the value is determlned by ca | at.i ng Xn+| e]1lta,l£?nd fYn+| delta with the
~functi 8A%8Fowf 5 K gl aﬁiﬁ; 5ag + PTiging D& £l SafiPela %25 +

Yn+1 dehtia):atléldgur@rlﬁhl I I QSErat egluﬂe i Uenesfi cateon wexasiweted o risff ect

t he adjuehrBRy Maliwg . descri bed above. In Figure 5 the dashed |ines
indicate the original identification areas, and the solid lines indicate
the adjusted identification areas. As descri bed above, these new

i denti fncRiaureras (@lelusait 621 dentinfjicalte Yeoagsiorispat kdychorthehe
fol | oweBE16Q468 itRRh ithAidY afkrdobet pOBMEM. (1hekB, Firg Pex%nipn_@ calis the

locatlogegklflcaggo%h%.J§§eg50g %%gg]ég@uaslﬁn J.catedhI CEIJ¥Q&OUCh
lines based on the preceding touch input performed at the
location (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 so0lid 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 1is 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, while
the distance is long when a user intends to touch two adjacent
keys successively. The example illustrated in Figure 5 agrees
with this brinciple. That 418, the distance between the
preceding touch input (1)} and the folloWing touch input (2)-1
igs short, and based on this distance, the input key E 1is
identified although the touch input is made on the adjacent
input key H. It should be understood that the relative
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input is nade in the, upper right quadrant of the center of the original,
identification area. The varied identification area that reflecd) MAR 2006
rel ative location of the touch input [location in the original
identification area has been noved in the upper right direction. in terns
of the boundari es formng the identification area, X1 and X2 has been
shifted to the ilght to be X1 and X 2 respectively, and Y1 and Y2 has
been slﬁqétt'etpmm\ér gheo teachr fnpyd Vi1 rigspehe| 9§F91n¢é tléePﬁéleéFéPPon
bet weery tdie ghisbt Scortdies bebladairdéiﬂzlaﬂ‘i@atdi@nl osft ithe HF11dweips ecedichy

touch i t he boundary cl oser I n aty o . has
been shf’ﬁi‘érd t 81BE%f & %e?’aFFSﬁ’\t entt? |lr?pr)1uta ocah %n lg‘?i(:’q'(’j(t%%f g(%)uindary
f art herbdsedn ¢hetheucklaknpet locetioon O(fX].:heYlt)Om vt shi ¥ t edOROtheE

cl oser éfhepehaﬁgucghbnﬁﬂktaﬁ%@tEgﬁwegﬂﬁ%hét prédedthFeebudhatnphie (1)
boundari es een vari ed S on th(ge %I sta ce bet we(gnlét he .t ouch, i.nput

| ocat | oWGnERehEohbAKYRFI EQVF rrhnﬁg‘j t ents f Q:réﬁ i P rRATCIhR N akBvE
descri pdiotahas, bagre mideutorkédhe A npdti akeptE, tduttha ippusl skewpd i éd to

the ot Neded dPkledk®Yensudf (Re0MiBA24ABuLIGRt ifddaldonciod Bk BPHEykeY

ed on e vari |den ti |cat|on areas are allowed only fo
predet ekt FRiEms pek i Bie Debatrd! e KR 5P B9t i on ar eas accordl ng to
thi s enbodi nent operate only on successive touch inputs. Thus, the varied

i denti fj.ca f
e A4 S PEES, €5, M Pl A1, Bt e i ptopsh grcaf g e
g ARart

vari ed baieed i Pﬂcéﬂlleoﬁ(eyarlé’a"sdhre P&arce@MPSd tlt‘fe theg Pﬂ%ng’ef: MEEY on
areas tmwéli edd eldew tbuthessoki dhbrnes ahenr tagt bfathd key pidehti thostei on.

In Fi gué\?c%essgf‘)e t%ﬁ%h( 25 Ggu#_gd'c%%t & Oci.@.teh(t).@%l%h WU chnblhes fadd owng
touch inputs were per for exang { he
same input key, regardless of the tually 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, regardlees 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") (S103 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) (S105 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 (5107 in
Figure 2). Otherwise, the input key is identified using the
identification area varied after the first touch -input (S109 in

Figure 2).

- 17 -



identification areas have been set as indicated by the solid |ines based
on the preceding touch input perforned at the location (1). The ﬁp Nﬁ Qg
touch input (2)-1 was perforned on the input key H adjacent to he I %@
key Ein terns of the original identification areas. However, in terns of
the varied identification areas indicated by the solid Iines, 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 t»kxba otder shand, tir]p@ ﬁh@hkoviéhg tﬂgChdéx?puhé@)b& \A@@mp@fi@grr%eon t he
i nput ke in of t or | i dentification ar as However

terns B%u hec?/%lf(? §Hent3%f |ca¥"?h a‘i’réeas COREICEA PSS Soy O F e B%oI Y |nr¥es
this i mpantifirefgacdedras,a woah thpumwnramua1den#uﬁt¢&£mqmmaaeeals

correspepdi 9g)t Qxhbe, | RRYY) kexné\ nAsldeS@‘Urb%QaﬁBQ\é& 1tfh§1d'<3tx%'&91%let ween
two touch |nputs is short when a user intends to

succes&PvePPd Wi 1€ Y?%%ehl§tgﬁceWQ$qQNﬁP%W%RP%FuE@PrﬁhP%ﬁﬁ§ Fatﬁodéh t wo

adj acernKkpakeys Suﬁuﬂ53|vetwenThheexanphe kelust r dasediden tHifjierde &sagihees

with thi in t tance t we ec quch
?%?ggf: f’he folma 'tﬁtoucﬁngﬁé b eam%bsnaﬁ e@gfasecf he

I nput and | owi n i nput )-1 is's ort and nthis
di st ané8enthEiraptenkefPE P’éoc‘?%l%nlﬂ‘??% %I f Pt tHe FIARSEE ifput is nade
on the adjacent input key H It should be understood that the relative -

16 2 Q nMAR 20061 L pcatign Ogtt@qotgoucbhé atatpu(é)kw tihe Qahxgt?a]lfd by

n
identification area also concerns ‘the rdentificatlon of ow n
touch SPRBRFiNg; b t hePVhr cearPdBateFi GatonYaFBa thes pReRIURRFREd °thased
on t hethel atdess i fdcattiam oarthe \taluodrtl i apabrfing Got lthe ofiest ha:rmah,cht he

di st angg Qgt ltéﬂe ieec Hw Aa {cdddon aaq.letahe fol bgm ng yhqy
i nput 5) is on ase on t I St ance | nput EX A a acent
to the ¥nptit: kdy el s a“ Pane

Ypanel < Y'2, where the input coordlnates 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.

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 1is then set to be (X"n, Y"n) (X"n+1l, 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
éorresponding to the input keys including the ‘input key in
qﬁestion' are varied based on the 1location 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




- - T - --——— - - —

identified although the touch input is made on the input key E in terns of
the original identification areas. This determ nation whether t ﬂfﬁ%ﬂﬁce
is short or long can be based on the key pitch. For exanple, i Q é

di stance between the two key touches is shorter than 10% of the key pitch,
those successive touch inputs can be identified as inputs for the sane

i nput key, regardless of the actually touched input keys. On the other
hand, fereaxardl@erived hErams tiee et Ut tits t Hleo¥ho 10k &t qunfthes ABA| dnger

t han 80%@%vbbte key i taCﬂ‘aot t{w@blwcwzﬁwe a?utaiglenagt SrlaCrarattti@nlsde:mizlfl ted
as inpu or, cen e ardl ess e actua o] i npu
keys. h%af tﬁéegﬁbé %Eéo?oraf%%%tlﬁglﬁb s put03£§F§91Q4£§ gP

devi ce lowakliohe alesdhiebedresefhinef eroarmde nopuheiﬂkbw¢bardetermus¢raﬂnﬂ in

Figure 24¢ @@1eaweﬁh '&%utfééeeeeﬂt&@yehgl WY ) £ B ORI LT msqcen i
touch panel (5101 1n Fi ure 2). the _touch |nput detectlon it 251 obtalns

the touBRSPAPGP ItBEatRdA Cas ﬁﬁes@GHﬂﬂlﬁéﬁﬁk Bfatupdergtpas &
data") ¢b203abaovki gameo@}mdhts ibledtcraeeput dwcddmsiwd | awmmgd ouch itheut .

The tingg, agélgasolae?gwg‘%%sfuwn%g Kelle s I o ec t&h ﬁrz%%@ln%lée%%rb“put

(first tou I nput) in Fi ure 2 Base IS, measurenent by t
ti mer 288, a1 eXHplebRt effi Féd 4 ?pthég[ﬁﬁﬁﬁﬁf%ﬁW&el?%%tﬁlﬂgtQHﬁmh
i nput, BheetnBpuh kerIScoﬂdﬁﬁblfldﬂj ushag tkey cuareahgedenti fioartdreaar ea

(S107 i gy ELOYLE) 2) qmlﬁgée,aibﬁﬁa@ut@%@m@ flerﬂasf g%ag%gaet %mry 2.

identifrcation area varied aft i rst touc
- 17 23bONBRSPEO06SRbYE &PUSROENPHEKE .fﬁsutad@éyer% .k@é/ﬁu fhee W‘@@#ﬁé’ﬂ ng
the inpet meaordinates dat aied t h Hdie eranfleat evrof thideiaputeriey A in

identif%E85L8n4§r%%dQMYﬂvéééyaﬁnggéwgeigsgiiéécegiQﬂpﬁEgaakslocations

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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(Xn, Yn) (Xn+l, Yn+l), and n =1. For exanple, if X1 < Xpanel < X2, and Y1
< Ypanel < Y2, where the input coordinates data is (Xpanel, Yparddl AR 200hen
the input key Eis identified as the target key for the input. On
conpletion of this identification, the process proceeds to 5111 in Figure
2. On the other hand, at S109, the input key is identified by conparing
the i nput coordinates data with the cod0d nates of the identification area
vari ed according to the first touch input, where the shifted

i dent i fWhat isalnimedn is (X'n, Y'n) (X n+l, Y n+l), and n =1. If X1 <
Xpanel < X' 2, and Y'1 < Ypanel < Y' 2, where the input coordinates data is
(Xpanel, Ypanel), then the input key Eis identified as the target key

for the1 | NPWn inft &Qfé@'c%tiﬁﬁng)f this identification, the process proceeds
to S111 in thure 2. At 5 the identification area is set according to

the second aderddy yniffar dispityisg o slugaine of loays; adeintéfingil mya pfadetetdmmedjrahguch

input follo Quch. The i.dent. f] i on is then
set to be (%Qgea\?,@{n%g ?‘ﬁﬁ%}%eal% ) enfi).ii::ciagon R E'1@?}&:81 tﬁﬁ%e%frt%é ycFetta"egFFn ned
by addikey foretoadtomputde assbiibisch Wﬂldjidlldi bty Uﬂid})@ an@ félh@r}hgf%tid fdeﬁ@ﬁdaﬁ@n area
varied according.to the flrsﬁ touch i nput X Y' n+l).

These OPESF # SHRILKSY Yasgkont tbg QCﬁtIMﬁVIthﬁjﬁwt Prﬁiﬁﬁiﬂngdﬁu‘thﬂép‘@tdﬁlﬁﬁde fon st of
her eaf tsaid. firktolidhi ifip Y £f3ess, the identification areas corresponding to the
i nput keys |nclud|ng the '"input key in question are varied based on the

| ocati on of aﬂh@nﬂﬁ@%@auuﬁg foridendtying p target Rae for atSh@)nvlaou@dnptdéwitqwhng:md Birst

ar eas QB&hqﬁﬁﬂggs%d Qﬁ@ltobgt%n P%hfcglsglg\é’&&gdtt(?u%ﬁ in u?Rs mz%dﬁémg g%ec{rﬁ 1[fe ﬁté(g,n or

accuracy of enti lcatl on of successive touchés on
adj acenrea foperch béyad sesopd mutldagut, | n t he above enbodi nent, the variation of
theidentifl%atlo 18 t20IV16\R2006. . . L .

erein said aréa setfing unit varies said identification area taking into account the pitch

between said plurality of keys.

2. 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.

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

made.

4, An input device comprising:
a display unit for displaying a plurality of keys arranged 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.
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area is derived fromthe functions shown in Figures 6 and 7. However, it
is also possible to have a table of variations for the identificpgmﬂpzu
areas (boundaries) corresponding to the .location of the preceding touéﬁ
input and to determine the identification area for identifying the
foll owi ng touch input based on the table. It should al so be understood
that although the above enbodi nent il-ldistrates successive inputs in the
direction of rows of the key arrangenent (horizontal direction) as an
exanple, it can also adapt to successive inputs in the direction of

col ums_ of the .key .arrangenent ertical  direction). Further, although
descri pti on ﬂ?é“%éé‘ﬁ“ﬁea Ofﬁll‘ﬂgyto(c dt WEEFEE‘&%%‘QC/@‘SF‘B%R:‘H shoffsuthenfaor  adj acent

keys, thibdetdrivRidtvaRie bated dRQhid Kelipttif s4i8 iddntifiERIon SXATRINE fied &Fd }ijagediix{r%r‘lb'ﬁc}}(ey
Ain igure 4, this invention can be applied to inputs at [ocations such

as t he inpend Rag fedloyringfoupingwpuiasagass prrformed fontersainekey Agzadiiess of thedbcation e,
this iqﬁ%gﬁkﬁmrﬁﬂgg¥§ﬁh#mgorrect i nputs on adjacent keys to be prevented
Il'e reflecti

or reduce ng the wuser's intention as nmuch as possible. 2 0
MAR 2006 -20 What is clainmed: 1. An input device conprising: a display unit

for displayi .a plurality of keys, each defined in a predeterm ned range;
an ar ea&set tﬂ%dnﬂﬁfi?v'f%?ccéré]f“ﬁ tﬂgéaﬁ 4y ?fF’i“f‘_E %‘fgﬁﬁ“%‘ég‘mﬁ&thé‘%h of the
keys t qredigdthifed value@dagQlon skikel @lictd s4i8 WehtitiBidh uhi? iRSERE! @fd HRcMdeoma d
plurality of keys, and for varying said identification area for a certain

key basBRMt@Rd sid follopdrg wHCnPyiAs drpuss Ferfosmedyfos didhireng keysuespettinslit, régerdiesde
for eaqﬁ1m§mcﬁﬁﬁqﬁgga%hkkgﬁgguapgggﬁ and an identification unit for
i y fo

identifying a target ke a setond touch input following said first
touch input based on the | ocation at which said second touch input is nmade

ner o rl-ai gt 60 RorRieiB slafh 4cP6de e ARG EREER i iR et it o

accountdigtineeor thetvertical distance in said key arrangement as said distance.

8. 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 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.
9. The computer device according to claim 8, 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.
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between said plurality of keys. 2. The input device according to claiml,
wherein said area setting unit varies the identification area foz e%/
corresponding to the identification area that includes the |ocati § MAR 2006
which said first touch input is nade. 3. The input device according to
claim1l1, wherein said area setting unit allows said identification area to
be varied for a predeterm ned period afdzer said first preceding touch input
is made. 4. An input device conprising: a display unit for displaying a
plurality of keys arranged with a predeternined key pitch; and an
identif] catl,@% uni t fa identifying a target key for a follow ng touch
i nput b ORputey etichrecoduiep Eldin Rew @&éeﬂdr\%enfl&a@wnlaﬁ%ﬁett@ﬁdmgale@rs
f ol | owi 8 sdt@MELF da | nm 20
VAR 2000 & hifiebor ol e il oY el b Ao (a0
di st ancidentificatieiy ares aqchrdingato spiddgticepdimated detal ue based on said key pi tch
said identification unit identifies said preceding touch input and sai d
foll owi ng touch input as inputs performed for the sane key regardl ess of
the | ocHILt i orirheccfomateddé\o&d aebidingttouialin 8 \phtrein Gaid ThentifibRibh 8Q\eRgAGR Q6tdi N
to claim4a, wherei ai d_di e.is longer than a predeterm ned val ue
Prtesiiapg i oagn

based owisHFpdaegr tafgibg i “T“lhc,sé'ldlfbﬁ Cﬁﬁ‘idfnaffaélﬁtalblaﬁf‘@sms‘h? Flavecedi ng

touch losddsh oBBHd SRkcEed 18Ed:RWIMGhid Qi@ﬁt'ihdaﬂ&%re@s i nputs performed for
di fferent keys respectively, regardless of the location of said follow ng

touch input. 7. The input device according to claim4, wherein sal d

|dent|f ati I I, . e ver.ti c i.stance
ol d oy IR fpluct B doBalih ERMN S con@%ﬁlﬁs%@ﬁﬁ%eﬁbg% NS
a di spltasgetkaytfor the figst gmcaynglge)etosdf tiasat @n ﬂhemnﬁﬁchtloﬂ avdaidefinei pf satdaiﬁrlst y of

keys are ey.havin ntifi tlona def| by first
coor di n2f %d’nagegggga gncﬁ@lr é@f‘f‘%’ﬁ‘%tia’ig%’f flﬂ%‘?‘ééft"ioﬂé%%\y EOB?R: WI“&S&H ‘g‘ﬁ LY said
sof t warteudheabapsitthe adeelti Adhtiof @fth idbfifAtYyQRidAe@MITBbidiMats\dRiat for setting
second coordi nates data that defines said identification area based on

sai d touched | ocation for each detection of a touched |ocation, wherein
sai d arga S%Heﬁﬁd%‘ﬂﬁeﬁfﬁ{qb&% el 7 ;,rggu‘emmn?gr ea taking into account

the key pitch between said eys
setting a plurality of 1dent1ﬁcat10n areas on an input surface for identifying the target key for

the touch 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 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.
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9. The conputer device according to claim@8, wherein said identification
area setting unit sets said second coordinates data to be different from
said first coordinates data based on the relative [|ocation of <aj AR ¢ueghed
|l ocation in said identification area. [R\LIBCC] 05025.doc:gnm 2 0 MAR 2006
-22 10. The conmputer device according to claim9, wherein said
identification area setting unit clear23+the setting of said second

coordi nates data after a predeterm ned period and reactivates said
identification area according to said first coordinates data. 11. The

conput e dev_ll ce acco dl ng.to claim@8, wherein said identification area
set ti ngt4uni thedpethods wiegg HWCP'&EE@F]&EMQE ysingyftageqrdinggo plamnd 3.cgherein s4id sai d

first oRRn@IRaLRS/ AR Badkd S8 theisthite ﬁro% @atld féﬁch ingﬁtqt)&a(?l'angesﬁ@BS{JnHQH&hed

|l ocation in said identification area. nput er vice according to
claim8, conprising an identification un|t for |dent|fy| ng a target key

for thedfir e ntification area defined
by sai d%i rgltheg]g&eg(r?ﬁoﬁg{e %qd%ta%r%p%y%rran 138‘%“ Wé (QClpm Z,gtw}lfé%}“ FBY the
second Hoayddrizsate vaeikd mwhnlj;atslad buhddrg tlokéryo sdidunibh bpsedcibntde€omes farther

identificati b‘%@? id second coordinates data. 13. A nethod

d
for iddmmy F%}& nﬁzj‘%é IRRY @@%th%e9n avpdppypfatthes diast sadd oyeh Bt lopjion bspammesl ity

of Iderﬂés’@“@%fa{dqgu@{lgﬁﬁ 1&atisn i nput surface for identifying the target key
for the touch input; detecting an identification area in which the touch

input is made; and identifying, based on the detection result, the target

key forqhe faye (ﬁ?}tldoc{]i@mdenw tgﬁ%’}%{dnel thcct:or{h%%rt]g cslal d %g%%\lélgg,atéfg

ar ea are “al | owe e vari e REEOt
pl ur al mrgcedi’ngnoie:htm;fut end & t‘xﬂloam@tsudﬂamput after saigd d:cédmg:fmubmmpht droaaté @ithina

said identification alnwh ai chln made for each of said
t ouch iMP em‘ neﬂp\ef_?‘g(’%“ﬁgﬁ%a Sﬁéhg’ﬁhﬁ RIGYiB GR%‘CL?B’“& asefARaREVhod f or
i denti flklerﬂ!ﬂic@udlﬁd’r@efonk&l/b)f e b@ﬁhdaﬂ@ﬁarﬁﬁ@&fo@dlﬂgtdéalcpﬁr&!éﬂﬁ ou&hﬁ%tﬁ.‘ n said
boundaries are varied based on the distance fromsaid touch input |ocation

to said boundaries. 15. The method for identifying a target key for an

| nput aeeor o R i iBkdlirfifls o MIEHKED 1613h houPBH A fdyeh that
t he boundary cl oser tlo sa g ¢ gi%ﬂput o t#on%%g#eg}é&? d;’ift'éfg S?Iltrgom sai d
touch i nput detscting ofirst hmdlqnhe Wthmhr&ihs%réc&dmlgeouchnmntmnaﬂd; ouch i nput
| ocati on be%%%%. . . . . . . . . .
ining 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 second locations.
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closer to said touch input |ocation. 16. The nethod for identifying a
target key for an input according to claim13, conprising, if a R dﬂlng
touch input and a follow ng touch input after said receding touc% 'ﬁ@ O6ar e
made within a predeterm ned period, identifying a target key for the
foll owi ng touch input based on a new identification area formed by the
boundaries varied according to said pre2#eding touch input. 17. A nethod for
identifying a target key for an input on a software keyboard, conpri sing:
detecting a first location at which a first preceding touch input is nade;
determining a first identification area that includes the Iocation at which
said fitst tbucRethAdLRr idengifyipgietargskey for ﬁrglrmum adfvare b@ézpardmcmrdlsgmj

first t ation
at wii chg LT Hleit 16 S fre S04 kb ChiaB0oRk 874 kAEUST S G0 kiR
and i deandi shid segondteuchanputis mage érox seyandzlkesfexdgm&ttt@ sedh fitsn Rest, t}b:asgdt logy 58 d

relative |ocation and.th et we n said first and second
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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 fornggaim 2006
identification area taking into account a pitch between said plurality of
identification areas for each of said touch input, based on said touch
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20. A computer program that causes a computer to execute the processing of:

setting a plurality of identification areas on an input 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.
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