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Computer Apparatus, Method for Identifying Input Object, Method for
Identifying Input Object in Keyboard, and Computer Program [Field of the
Invention] This invention 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 Crystal 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 rely only on display on a flat screen, wherein
boundaries among adjacent keys cannot be recognized by mechanical
projections and depressions. Thus, 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 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 - 1    JP9-2001-0221-JP1 portion
selected in the input area into data representing a predetermined character
or function, wherein a certain width of boundary areas are defined between
the keys displayed in the input area, and if one of the boundary areas is
selected, the key to which the boundary area belongs is determined, so that
an input assigned to that determined key portion is performed. For example,
the boundary areas are set to belong to the respective keys located at the
left of them. Then, if a user touches a boundary area, it is determined
that the input belongs to the key at the left of the boundary area.
Japanese Patent Laid-Open No. 11-127399 also proposes a method for
preventing incorrect inputs in a remote control system that incorporates a
touch panel. In this method) a predetermined width of intermediate band is
provided among adjacent icons. This intermediate band is the area that does
not reflect state transitions caused by selecting the icons. For example,
in a remote control system for a video tape recorder, an icon 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
moves to the intermediate band to touch the icon B, the selected icon 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 and the key adjacent to that certain key. That is,
determination that an incorrect input was performed. requires the user to
perform the additional key operation 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 intending to touch the
icon B for rewinding, the intention will not be reflected. 



- 2    JP9-2001-0221-JP1 Thus, an object of this invention is to provide an
input device that can prevent or reduce incorrect inputs on adjacent keys
while reflecting the user's intention as much as possible without 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 the cases where the
inputs are performed for two adjacent keys, F and G, as shown in Figure 8.
In Figure 8, letters in the row (a) such as F-F indicate keys on which a
user intends to perform input. For example, F-F indicates 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 key input according to the
intentions 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 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 "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 "G" near the boundary between the two
keys. The case 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. - 3    JP9-2001-0221-JP1 The row
(c) indicates identification results of the touches by the user. This
identification results are based on the exact locations at which the user
touched. The row (c) shows that, in the case I, the touches are identified
as successive inputs on the key "F" and "G" contrary to the user's
intention. In the case II, the touches are identified as successive inputs
on the key "F" and "G" in accordance with the user's intention. In the case
III, the touches are identified as successive inputs on the key "F"
contrary to the user's intention. In this way, there can be several cases
for actual inputs on adjacent keys. Here, it can be considered that the
distance between the two touched locations reflects the user's intention,
even if the actually touched keys do not match with the user's intention.
That is, in the case I, where the user intends to touch the same key) the
distance between the two locations is short; however, in the cases II and
III, where the user intends to touch two adjacent keys, the distance
between the two locations is long. In other words, around the boundary
between the two keys, it can be considered that the user 'intends to touch
the same key if the stroke between the two successive key 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 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, incorrect inputs can be prevented or reduced
by varying an identification boundary 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 



- 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
varied according to the touched location is shown as a solid line. In the
case I of Figure 9, in which the user touched a location near the displayed
boundary, the boundary for identifying input is varied inside the area of
the key "G". Therefore, the following touch is also identified as an input
on the key "F". Thus, successive inputs on the key "F" can be identified,
so that the identification result for the case I matches with the user's
intention. In the cases II and III of Figure 9, in which a location near
the left edge of the key "F", identifying input is varied inside the area
Thus, successive inputs on the key "F" identified, so that the
identification results and III match with the user's intention. the user
touched the boundary for of the key "F". and "G" can be for the cases II
This invention comprises an input device based on this concept that the
identification boundary is varied according to the touched location. 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 location 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 - 5    JP9-2001-0221-JP1 to Figures 8 and 9. In the input device
according to the invention, the area setting unit can vary the
identification area for a key corresponding to the identification area that
includes the location at which the first touch input is made. This is done
for reducing or preventing incorrect inputs due to the second touch input
following the first input on the key in question. Once the identification
area is established, touch inputs 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 between 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 - 6    JP9-2001-0221-JP1 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 the following touch
input based on the distance between the preceding touch input and the
following touch input on the display unit. According to this invention) the
distance between the preceding and following touch inputs is principally
based on the distance in the direction of the key arrangement. Therefore,
identification for the horizontally arranged keys will be based on the
horizontal distance) while identification for the vertically arranged keys
will be based on the vertical distance. 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
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 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 location. Thus, this    JP9-2001-0221-JP1 invention
provides 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 the software keyboard;
and an identification area setting unit for setting second coordinates data
that defines the identification area based on the touched location. In the
computer device according to this invention, where the touch input is made
in the identification area should be taken into consideration in setting
the second coordinates data. The reason for this is apparent from referring
the cases I through III of Figure 9. Thus, in this invention, the
identification area setting unit can set the second coordinates data to be
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
location in the identification area. The computer device according to this
invention effectively 



_ g _   JP9-2001-0221-JP1 operates by comprising an identification unit for
identifying a target key for the first preceding key touch based on the
identification area defined 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 coordinates data. This invention provides a method for
identifying a target key for an input, wherein the method can be applied to
the above described input device or computer device. The method comprises:
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; and based on the detection result)
identifying the target 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 location
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
boundary farther from the touch input location 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 _ g _   JP9-2uul-u~~1-girl based on
the new identification area formed by the boundaries varied according to
the preceding touch input. In this way, incorrect inputs are reduced or
prevented. This invention provides a computer program that causes a
computer device to execute the above described method for identifying a
target key for an input. The computer program causes the computer device 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 the detection result, the target key for the touch input; and varying)
based on the touch input location in the identification area in which the
touch input is made, boundaries that form the identification area. This
invention also provides a method for identifying a target key for an input
on a software keyboard. That is, this invention comprises 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; determining a first identification area that includes the first
location at which the first touch input is made; obtaining a relative
location of the first touch input loction 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   



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 mentioned
relative location and the distance between the first and second locations.
Brief Description of the Drawings: Figure 1 is a block diagram illustrating
a basic configuration of a computer device according to an embodiment;
Figure 2 is a flowchart illustrating operations for identifying an input
key in the computer device according to the embodiment; 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 is 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 [Preferred
embodiment] 



Now, the invention will be described according to an embodiment. Figure 1
is a block diagram illustrating a configuration of a computer device 1
according to the embodiment. As shown in Figure 1, the computer device 1 is
basically configured with a computer device main body 2 and a display unit
3. The computer device main body 2 includes a CPU 21, a coordinates data
acquisition unit 22, an LCD controller 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    JP9-2001-0221-JP1 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 hereafter referred to as
"input coordinates data"). The obtained input coordinates data is output to
the identification area setting unit 252 and the identification unit 253.
The touch input detection unit 251 also calculates an adjustment value for
key boundaries based on coordinates data of an input key identified by the
identification unit 253 and the input coordinates data. As will be
described in detail 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 basd 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 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    JP9-2001-0221-JP1 as a pointing
device. The display unit 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 keys from A to I in Figure 3, this is
a mere example and other arrangement can also be adopted. Further, XO
through X3 and YO through Y3 in Figure 3 are coordinates data for
specifying the nine input keys. For example, the input key A in Figure 3
can be defined by four coordinates data XO, X1 ( YO, and Y1 . That is, in
the state of Figure 3, a touch input performed in the area enclosed by the
coordinates data X0, X1, Y0, and Y1 is identified 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 identified due to this touch input is the input key E, which is defined
by the coordinates data X1, X2, Y1, and Y2. 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
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 lication in the
identification 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 + Yn - 14    JP9-2001-0221-JP1 delta). This means that the
identification area is set based on the touch input location. As shown in
Figure 7, the adjustment value for the other coordinates data for
identifying the input key can also be calculated based on the function
similar to the above function. That is, the value is determined by
calculating Xn+1 delta and Yn+1 delta with the function shown in Figure 7;
thus (X'n+1, Y'n+1) - (Xn + Xn+1 delta, Yn + Yn+1 delta). Figure 5
illustrates the identification areas set to reflect the adjustment value
described above. In Figure 5) the dashed lines indicate the original
identification areas, and the solid lines indicate the adjusted
identification areas. As described 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 location 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'1 and
X'2 respectively, and Y1 and Y2 has been shifted upward to be Y'1 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, 



- 15    JPy-GUUl-UGdl-girl Identification of an input key based 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 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 solid lines, 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, while 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. It should be understood that the
relative - 16    JP9-2UU1-U;Gt1-girl location of the touch input (1) in the
original identification area also concerns the identification of the
following touch input, since the varied identification area has been
defined based 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 A 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 lO% 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 longer than 80% of the key pitch, those successive touch inputs
can be identified as inputs for two adjacent keys, regardless 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 (S107 in Figure 2). Otherwise, the input key is
identified using the identification area varied after the first touch input
(S109 in Figure 2). - 17   



ury-~uul-u~~i-UY1 Now, at S107, 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+1) , 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 S109, 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'n) (X'n+1, Y'n*1), and n =1. If X'1 < Xpanel < X'2, and Y'1 <
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. 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 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+1, Y'n+1). 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 - 18
JP9-2001-0221-JP1 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. - 19
~Yy-GUU1-UG61-girl 



Claims: (1) 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. (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) (deleted) (4) 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. (5) An input device comprising: a display unit for displaying a
plurality of keys arranged - 20    UrJ'GVV1'VGG1'Vr1 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 - 21    pry-~uul-u~~l-girl 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    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
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 key 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: - 23
vYy-GUU1-UGG1-VY1 



detecting a first touch input is made; location at which a first preceding
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. (19) 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 is identified as said first key based on
said relative location and the distance between said first and said second
locations. (20) 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. (21) A computer program that causes a computer to execute the
processing of: setting a plurality of identification areas on an input - 24
JYy-6UU:1-U~G1-JY1 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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