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(57) ABSTRACT

An example device includes a touchscreen and a processing
system in communication with the touchscreen. The pro-
cessing system is configured to perform operations including
detecting a touch-on position on the touchscreen, setting a
reference position based on the touch-on position, continu-
ously detecting subsequent touch positions on the touch-
screen after detecting the touch-on, and continuously per-
forming operations based on one or both of a direction and
a distance from the reference position to the subsequent
touch positions.
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STORAGE MEDIUM HAVING GAME
PROGRAM STORED THEREON, GAME
APPARATUS AND INPUT DEVICE

CROSS-REFERENCE

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 13/911,780, filed Jun. 6, 2013, which is a
continuation of U.S. application Ser. No. 11/159,342, filed
Jun. 23, 2005, now U.S. Pat. No. 9,492,746, which claims
priority of Japanese patent Application No. 2004-257370,
filed Sep. 3, 2004. The entire contents of each of these
applications are hereby incorporated by reference in this
application.

BACKGROUND AND SUMMARY

Technical Field

[0002] The present invention relates to a storage medium
having a game program stored thereon, a game apparatus
and an input device, and more particularly to a storage
medium in which stored is a game program used for a
computer game for which a pointing device such as a touch
panel is employed, a game apparatus and an input device.

Description of the Background Art

[0003] Conventionally, various types of games for which
a joystick is used as a controller have been developed. The
joystick is provided with a lever, and a player tilts the lever
forward and backward, and rightward and leftward, thereby
making inputs according to the directions. In general, a
direction in which and a degree to which the joystick is tilted
are handled by a game apparatus as an input direction and an
input quantity, respectively. In a case where the player tilts
the joystick lever in a certain direction to a certain degree to
hold the joystick lever at that position, the positional infor-
mation is continuously outputted and handled by the game
apparatus as the input direction and the input quantity. The
joystick is also used for a typical personal computer as well
as used as a controller for a home game apparatus.

[0004] On the other hand, an input device which is oper-
ated by a player using a touch panel has been also developed,
as disclosed in, for example, Japanese [aid-Open Patent
Publication No. 11-53115 (Document 1) and Japanese Laid-
Open Patent Publication No. 7-182092 (Document 2). With
the input device disclosed in the Document 1, as shown in
FIG. 1 and FIG. 3 of the Document 1, a player uses a touch
panel to utilize, as a direction in which and a speed at which
a cursor moves, a direction and a distance from a predeter-
mined origin on the touch panel to a point at which the
player is pointing. On the other hand, in the input device
disclosed in the Document 2, as shown in FIG. 6 of the
Document 2, a game screen is displayed on a display having
a touch panel mounted thereon. According to a movement
corresponding to a vector quantity of a movement of a finger
with which a player touches the touch panel, an object which
is selectively touched is moved on the game screen.
[0005] Here, if an operation in which a joystick is emu-
lated can be realized for a game apparatus having a touch
panel, it is convenient. In this case, information which is
eventually required is a vector value of two axes of X and
Y corresponding to a joystick input value. The vector value
is represented as a vector value (sx, sy) in a stick coordinate
system. A direction indicated by the vector value (sx, sy) is
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a direction in which the joystick is tilted and a length of the
vector value is a degree to which the joystick is tilted.
Further, the length of the vector value corresponding to the
joystick being tilted to the maximum is set as “1”. In this
case, sx=—1 to +1 and sy=-1 to +1, and the length of “0”
indicates that the joystick is in a neutral (upright) position.
[0006] Further, the vector value (sx, sy) in the stick
coordinate system can be obtained according to the follow-
ing formula, using an origin (0X, oy) on the touch panel and
a point (tx, ty) at which the player is pressing the touch
panel, the origin and the point being represented in the touch
panel coordinate system.

sx=(tx—ox)xratio

sy=(ty-oy)xratio

where the ratio is a conversion ratio used for defining a
length in the touch panel coordinate system, which corre-
sponds to the length “1” in the stick coordinate system. For
example, when a length from an origin is “10” in the touch
panel coordinate system, the length is defined as “1” in the
stick coordinate system. Consequently, the ratio is set as
“ratio=1+10=0.1".

[0007] While the invention disclosed in the Document 1
utilizes, for information processing, a difference between an
origin and a point at which a touch panel is being pressed,
when the input method of the invention disclosed in the
Document 1 is applied as it is to the operation in which a
joystick is emulated, various problems arise.

[0008] In the case of an actual joystick, the player keeps
the lever tilted at a desired angle in a desired direction,
thereby continuously outputting an input value according to
the direction and the angle. That is, the joystick continuously
supplies a constant output when the lever is held at a
predetermined position. In a case where such operation is
applied to the invention disclosed in the Document 1, an
angle and a distance between an center point (origin) being
set at the center of the touch panel and an input point at
which the player presses the touch panel are used as an input
value for the operation in which a joystick is emulated.
Therefore, since the origin used for the operation in which
a joystick is emulated is fixedly set as the center point of the
touch panel, when the player touch-operates the touch panel,
the player must constantly confirm the position of the origin
being set on the touch panel so as to perform a correct
operation. In the case of an actual joystick, since the player
can perceive how the lever is being tilted with his finger or
hand, the player does not have to visually confirm the origin
of the joystick. However, in a case where an operation in
which a joystick is emulated using a touch panel is realized,
since the player cannot perceive the origin with his finger,
the player must visually confirm the position of the origin.
[0009] A method for relatively moving a cursor according
to a movement trace of a player’s finger is also disclosed in
the Document 1. Further, a method for moving an object
which is selectively touched on a game screen according to
a movement corresponding to a vector of a movement of a
finger with which a player touches a touch panel is disclosed
in the Document 2. In these methods, however, since the
input is not made until the players’ finger moves, the input
for which a joystick is emulated cannot be realized. This is
because an actual joystick continuously supplies a constant
input when a lever is held at a predetermined position as
described above. More specifically, in a case where a game
object is moved according to a movement corresponding to
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a vector of a movement of a finger which touches the touch
panel in the method disclosed in the Document 2, the finger
must be continuously moved in order to move the game
object.

[0010] Therefore, an object of the present invention is to
provide a storage medium having stored thereon a game
program for preventing, in an operation in which a joystick
is emulated using a pointing device, a player from being
confused during the operation, a game apparatus, and an
input device.

[0011] The present invention has the following features to
attain the object mentioned above. The reference numerals,
step Nos. (a step is abbreviated as S and only the step Nos.
are indicated), and the like in the parentheses indicate the
correspondence with the embodiment described below in
order to aid in understanding the present invention and are
not intended to limit, in any way, the scope of the present
invention.

[0012] A first aspect of the present invention is directed to
a storage medium having stored thereon a game program
executed by a computer (21) in a game apparatus (1) which
is operated using a pointing device (13). The pointing device
outputs coordinate information (tx, ty) being based on a
given coordinate system (touch panel coordinate system)
and being designated according to an operation of a player.
The game program stored on the storage medium causes the
computer operable to execute a reference coordinate setting
step (S43), a designated coordinate setting step (S44), and a
game control step (S48, S52, and S53). In the reference
coordinate setting step, reference coordinates (ox, oy) for
controlling the game in the coordinate system is set based on
coordinate information which is outputted when a state that
no coordinate information is outputted from the pointing
device is shifted to a state that coordinate information is
outputted. In the designated coordinate setting step, desig-
nated coordinates (ux, uy) in the coordinate system is set
based on the coordinate information which is outputted from
the pointing device. In the game control step, the game is
controlled based on at least one (sx, sy) of an input direction
which is a direction from the reference coordinates to the
designated coordinates and an input distance which is a
distance between the reference coordinates and the desig-
nated coordinates. The pointing device is an input device for
designating an input position or coordinates on a screen,
such as a touch panel, a mouse, a track pad, and a track ball.
The coordinate system used for each input device is a touch
panel coordinate system or a screen coordinate system.
[0013] In a second aspect based on the first aspect, in the
reference coordinate setting step, when the player carries out
a continuous operation using the pointing device, the refer-
ence coordinates are set in the coordinate system based on
the earliest coordinate information which is designated by
the player.

[0014] In athird aspect based on the first aspect, the game
program stored on the storage medium further causes the
computer operable to execute an output detection step (S40,
S42, and S49 to S51). In the output detection step, it is
detected that a state that the player is operating the pointing
device is shifted to a non-operation state (S50) according to
whether coordinate information is outputted from the point-
ing device or not (S40). In the reference coordinate setting
step, the reference coordinates are reset in the coordinate
system based on coordinate information which is outputted
when a state that no coordinate information is outputted
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from the pointing device is shifted again to a state that the
coordinate information is outputted (Yes in both S40 and
S42) after the non-operation state is detected in the output
detection step (a touch flag is set as OFF in S51).

[0015] In a fourth aspect based on the third aspect, in the
output detection step, when the state that the coordinate
information is outputted from the pointing device is shifted
to the state that no coordinate information is outputted,
counting a time period during which the non-output state is
continued is started (S49), and when the time period being
counted exceeds a predetermined time period (Yes in S50),
it is determined that a state that the player is operating the
pointing device is shifted to a non-operation state (S51).

[0016] In a fifth aspect based on the first aspect, in the
game control step, when an output of coordinate information
from the pointing device is stopped, the game is continu-
ously controlled based on at least one of the input direction
and the input distance between the designated coordinates
and the reference coordinates which are set before the output
is stopped.

[0017] In a sixth aspect based on the first aspect, the game
program stored on the storage medium further causes the
computer operable to execute a positional relationship stor-
age step. In the positional relationship storage step, when the
output of coordinate information from the pointing device is
stopped, stored is a relative positional relationship between
the designated coordinates and the reference coordinates,
which are set before the output is stopped. In the designated
coordinate setting step, a position indicated by the earliest
coordinate information which is outputted from the pointing
device after the output is stopped is set as the designated
coordinates in the coordinate system. In the reference coor-
dinate setting step, the reference coordinates are reset in the
coordinate system based on the relative positional relation-
ship having been stored in the positional relationship storage
step using as a reference the position indicated by the earliest
coordinate information.

[0018] In a seventh aspect based on the first aspect, the
game apparatus comprises a display (12) which is covered
by the pointing device. The game program stored on the
storage medium further causes the computer operable to
execute a reference coordinate position display step. In the
reference coordinate position display step, an image indi-
cating the position of the reference coordinates is displayed
on the display.

[0019] An eighth aspect of the present invention is
directed to a game apparatus which is operated using a
pointing device. The pointing device outputs coordinate
information being based on a given coordinate system and
being designated according to an operation of a player. The
game apparatus comprises a reference coordinate setting
means, a designated coordinate setting means and a game
control means. The reference coordinate setting means sets
reference coordinates for controlling the game in the coor-
dinate system, based on the coordinate information which is
outputted when a state that no coordinate information is
outputted from the pointing device is shifted to a state that
coordinate information is outputted. The designated coordi-
nate setting means sets designated coordinates in the coor-
dinate system based on the coordinate information which is
outputted from the pointing device. The game control means
controls the game based on at least one of an input direction
which is a direction from the reference coordinates to the
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designated coordinates and an input distance which is a
distance between the reference coordinates and the desig-
nated coordinates.

[0020] A ninth aspect of the present invention is directed
to an input device for inputting information to the game
apparatus according to an operation of a player. The input
device comprises a coordinate information output means
(13), a reference coordinate setting means, and a designated
coordinate setting means. The coordinate information output
means outputs coordinate information being based on a
given coordinate system and being designated according to
the operation of the player. The reference coordinate setting
means sets reference coordinates for controlling the game in
the coordinate system, based on coordinate information
which is outputted when a state that no coordinate informa-
tion is outputted from the coordinate information output
means is shifted to a state that the coordinate information is
outputted. The designated coordinate setting means sets
designated coordinates in the coordinate system based on the
coordinate information which is outputted from the coordi-
nate information output means. The game apparatus controls
the game based on at least one of an input direction which
is a direction from the reference coordinates to the desig-
nated coordinates and an input distance which is a distance
between the reference coordinates and the designated coor-
dinates.

[0021] A tenth aspect of the present invention is directed
to a storage medium having stored thereon a program
executed by a computer in an information processing appa-
ratus (1) which is operated using a pointing device. The
pointing device outputs coordinate information being based
on a given coordinate system and being designated accord-
ing to an operation of a user. The program stored on the
storage medium causes the computer operable to execute a
reference coordinate setting step, a designated coordinate
setting step, and an operation processing step. In the refer-
ence coordinate setting step, reference coordinates for per-
forming operation processing in the coordinate system is set
based on the coordinate information which is outputted
when a state that no coordinate information is outputted
from the pointing device is shifted to a state that the
coordinate information is outputted. In the designated coor-
dinate setting step, designated coordinates in the coordinate
system is set based on the coordinate information which is
outputted from the pointing device. In the operation pro-
cessing step, operation processing is performed based on at
least one of an input direction which is a direction from the
reference coordinates to the designated coordinates and an
input distance which is a distance between the reference
coordinates and the designated coordinates.

[0022] According to the first aspect, when an operation in
which a joystick is emulated is carried out with using
reference coordinates and designated coordinates which are
set by a pointing device, the reference coordinates which are
fixedly set through a continuous operation is set based on
coordinate information which is outputted when a state that
no coordinate information is outputted from the pointing
device is shifted to a state that the coordinate information is
outputted. Therefore, the player operates the pointing device
by himself, and thereby the player can controllably feel and
know the position of the reference coordinates having been
set by himself. That is, the player can recognize the refer-
ence coordinates as if he controls a joystick, and thereby it
is unnecessary to visually confirm the position of the refer-
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ence coordinates. Further, reference coordinates which are
always fixed with respect to the pointing device is not set,
and thereby the operation can be started at any position in
the coordinate system for the pointing device.

[0023] According to the second aspect, the reference coor-
dinates are set based on the earliest coordinate information
which is designated during a continuous operation carried
out by the player using the pointing device, and thereby the
player can easily and controllably set the reference coordi-
nates during the operation and naturally know the position of
the reference coordinates.

[0024] According to the third aspect, the player can easily
reset the reference coordinates.

[0025] According to the fourth aspect, even when the
operation on the pointing device is interrupted against the
player’s intention, the player can continue the game feeling
as if no interruption has occurred.

[0026] According to the fifth aspect, the player does not
have to continue the same operation for a long time, and
thereby the same operation can be easily continued.
[0027] According to the sixth aspect, since a relative
positional relationship between the reference coordinates
and the designated coordinates is maintained, even when the
operation is interrupted against the player’s intention, the
player can continue the game feeling as if no interruption has
occurred.

[0028] According to the seventh aspect, an image indicat-
ing the position of the reference coordinates is displayed on
a display, and thereby the reference position can be further
displayed to the player in real time.

[0029] Moreover, the game apparatus, the input device
and the storage medium having a program stored thereon
according to the present invention enables the same effect as
that obtained by the aforementioned game program to be
achieved.

[0030] These and other objects, features, aspects and
advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1 is an outline view illustrating a game
apparatus 1 executing a game program according to one
embodiment of the present invention;

[0032] FIG. 2 is a block diagram illustrating an internal
structure of the game apparatus 1 shown in FIG. 1;

[0033] FIG. 3 is a flow chart illustrating an operation
performed by the game apparatus 1 by executing the game
program according to one embodiment of the present inven-
tion;

[0034] FIG. 4 shows a subroutine which is a detailed
operation of initialization at the start of touch in step 43
shown in FIG. 3;

[0035] FIG. 5 shows a subroutine which is a detailed
operation of hand jiggling correction for the touch point in
step 44 shown in FIG. 3;

[0036] FIG. 6 shows a subroutine which is a detailed
operation of an origin being drawn in step 47 shown in FIG.
3;

[0037] FIGS. 7A and 7B are diagrams illustrating an
example of the hand jiggling correction, which is carried out
according to the operation based on the flow chart shown in
FIG. 3,



US 2017/0319960 Al

[0038] FIG. 8 is a diagram illustrating an example of a
designated point, an origin, and a limited range which are
processed according to the operation based on the flowchart
shown in FIG. 3;

[0039] FIGS. 9A and 9B are diagrams illustrating an
example of an operation of an origin being drawn, which is
carried out according to the operation based on the flow
chart shown in FIG. 3;

[0040] FIGS. 10A to 10D are diagrams illustrating an
example where the vector value from the origin to the
designated point is changed by repeating the origin drawing
on the basis of the flow chart shown in FIG. 3;

[0041] FIG. 11 is a diagram illustrating an example for
explaining a position to which the origin is drawn according
to parameters m and n; and

[0042] FIG. 12 is a diagram illustrating another example
for explaining a position to which the origin is drawn
according to the parameters m and n.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0043] A game apparatus which executes a game program
according to one embodiment of the present invention will
be described with reference to the drawings. FIG. 1 is an
outline view illustrating a game apparatus 1 which executes
a game program according to the present invention. Here, a
portable game apparatus is shown as an example of the game
apparatus 1.

[0044] In FIG. 1, the game apparatus 1 according to this
embodiment is accommodated in a housing 18 so that two
liquid crystal display devices (hereinafter, referred to as
“LCDs”) 11 and 12 are placed in predetermined positions.
Specifically, in a case where the first LCD 11 and the second
LCD 12 are to be positioned one on top of the other, the
housing 18 is composed of a lower housing 184 and an upper
housing 185, the upper housing 185 being pivotably sup-
ported by a portion of the upper side of the lower housing
18a. The upper housing 186 has a planar contour which is
slightly larger than that of the first LCD 11. The upper
housing 186 has an opening in one principal face thereof,
through which a display screen of the first LCD 11 is
exposed. The lower housing 18« has a more elongated
planar contour than that of the upper housing 185 (i.e., so as
to have a longer lateral dimension). An opening for exposing
the display screen of the second LCD 12 is formed in a
portion of the lower housing 18a which lies substantially in
the center of the lower housing 18« along the lateral direc-
tion. A sound hole for the loudspeaker 15 is formed in either
(right or left) wings of the lower housing 18a between which
the second LCD 12 is interposed. An operation switch
section 14 is provided on the right and left wings of the
lower housing 18a between which the second LCD 12 is
interposed.

[0045] The operation switch section 14 includes: an opera-
tion switch (“A” button) 14a¢ and an operation switch (“B”
button) 145, which are provided on a principal face of the
right wing of the lower housing 18a (lying to the right of the
second LCD 12); a direction switch (cross key) 14c¢, a start
switch 144, and a select switch 14e, which are provided on
a principal face of the left wing of the lower housing 18a
(lying to the left of the second LCD 12); and side switches
14f and 14g. The operation switches 14a and 145 are used
for giving instructions such as: “pass” “shoot”, etc., in the
case of a sports game such as a soccer game; “jump”,
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“punch”, “use a weapon”, etc., in the case of an action game;
or “get an item”, “select a weapon”, “select a command”,
etc., in the case of a role playing game (RPG) or a simulation
RPG. The direction switch 14c¢ is used by a player for
providing instructions concerning directions on the game
screen, e.g., instructions of moving directions of (i.e, a
direction in which to move) a player object (or a player
character) that can be controlled by using the operation
switch section 14, or instructions of a moving direction for
a cursor, for example. The side switch (“L” button) 14f'and
the side switch (“R” button) 14g are provided at the left and
right ends of an upper face (upper side face) of the lower
housing 18a. As necessary, more operation switches may be
added.

[0046] Further, a touch panel 13 (an area marked by dotted
lines in FIG. 1) is mounted on the upper principal face of the
second LCD 12 as an example of the input device of the
present invention. The touch panel 13 may be of any one of,
for example, a resistive film type, an optical type (infrared
type), or a capacitive coupling type. The touch panel 13 is
a pointing device which, when a stylus 16 (or a finger) is
pressed against or moved or dragged on the upper principal
face of the touch panel 13, detects the coordinate position of
the stylus 16 and outputs coordinate data.

[0047] As necessary, a hole (an area marked by double-dot
lines in FIG. 1) for accommodating the stylus 16 with which
to manipulate the touch panel 13 is provided near a side face
of the upper housing 184. The hole can hold the stylus 16.
In a portion of a side face of the lower housing 184 is
provided a cartridge receptacle (an area marked by dash-dot
lines in FIG. 1), into which a game cartridge 17 (hereinafter
simply referred to as “the cartridge 17”) internalizing a
memory having a game program stored therein (e.g., a
ROM) is detachably inserted. The cartridge 17 is an infor-
mation storage medium for storing a game program, e.g., a
non-volatile semiconductor memory such as a ROM or a
flash memory. A connector (see FIG. 2) lies inside the
cartridge receptacle for providing electrical connection with
the cartridge 17. Furthermore, the lower housing 18a (or
alternatively the upper housing 186) accommodates an elec-
tronic circuit board on which various electronic components
such as a CPU are mounted. Examples of the information
storage medium for storing a game program are not limited
to the aforementioned non-volatile semiconductor memory,
but may also be a CD-ROM, a DVD, or any other optical
disk type storage medium.

[0048] Next, referring to FIG. 2, the internal structure of
the game apparatus 1 will be described. FIG. 2 is a block
diagram illustrating an internal structure of the game appa-
ratus 1 of FIG. 1.

[0049] In FIG. 2, a CPU core 21 is mounted on the
electronic circuit board accommodated in the housing 18.
Via a predetermined bus, the CPU core 21 is connected to a
connector 28 for enabling connection with the cartridge 17,
an input/output interface (I/F) circuit 27, a first graphics
processing unit (first GPU) 24, a second graphics processing
unit (second GPU) 26, and a working RAM (WRAM) 22.
[0050] The cartridge 17 is detachably connected to the
connector 28. As described above, the cartridge 17 is a
storage medium for storing a game program. Specifically,
the cartridge 17 includes a ROM 171 for storing a game
program and a RAM 172 for storing backup data in a
rewritable manner. A game program which is stored in the
ROM 171 of the cartridge 17 is loaded to a WRAM 22, and
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the game program having been loaded to the WRAM 22 is
executed by the CPU core 21. Temporary data which is
obtained by the CPU core 21 executing the game program
and data from which to generate images are stored in the
WRAM 22.

[0051] Thus, the ROM 171 has stored thereon a game
program which comprises instructions and data which are of
a format executable by a computer in the game apparatus 1,
in particular by the CPU core 21. The game program is
loaded to the WRAM 22 as appropriate, and executed.
Although the present embodiment illustrates an example
where the game program and the like are stored on the
cartridge 17, the game program and the like may be supplied
via any other medium or via a communications circuit.
[0052] The touch panel 13, the operation switch section
14, and the loudspeaker 15 are connected to the I/F circuit
27. The loudspeaker 15 is placed inside the aforementioned
sound hole.

[0053] The first GPU 24 is connected to a first video-RAM
(hereinafter “VRAM”) 23. The second GPU 26 is connected
to a second video-RAM (hereinafter “VRAM”™) 25. In accor-
dance with an instruction from the CPU core 21, the first
GPU 24 generates a first game image on the basis of the data
used for generation of image which is stored in the WRAM
22, and writes images into the first VRAM 23. In accordance
with an instruction from the CPU core 21, the second GPU
26 generates a second game image on the basis of the data
used for generation of image which is stored in the WRAM
22, and writes images into the second VRAM 25.

[0054] The first GPU 24 is connected to the first LCD 11,
and the second GPU 26 is connected to the second LCD 12.
The first GPU 24 outputs to the first LCD 11 the first game
image which has been written into the first VRAM 23 in
accordance with an instruction from the CPU core 21, and
the first LCD 11 displays the first game image having been
output from the first GPU 24. The second GPU 26 outputs
to the second LCD 12 the second game image which has
been written into the second VRAM 25 in accordance with
an instruction from the CPU core 21, and the second LCD
12 displays the second game image having been output from
the second GPU 26.

[0055] The I/F circuit 27 is a circuit which governs
exchanges of data between the CPU core 21 and the external
input/output devices such as the touch panel 13, the opera-
tion switch section 14, and the loudspeaker 15. The touch
panel 13 (including a device driver for the touch panel) has
a touch panel coordinate system corresponding to the coor-
dinate system of the second VRAM 25, and outputs data of
position coordinates corresponding to a position which is
input (designated) by means of the stylus 16 or the like. For
example, the display screen of the second LLCD 12 has a
resolution of 256 dotsx192 dots, and the touch panel 13 also
has a detection accuracy of 256 dotsx192 dots so as to
correspond to the display screen. The detection accuracy of
the touch panel 13 may be lower or higher than the resolu-
tion of the display screen of the second LCD 12.

[0056] Next, processing which is executed by the game
apparatus 1 according to the game program on the basis of
information inputted from the touch panel 13 according to
the present invention will be described with reference to
FIGS. 3 to 11. FIG. 3 is a flow chart illustrating an operation
which is carried out by the game apparatus 1 by executing
the game program. FIG. 4 shows a subroutine illustrating an
operation of initialization at the start of touch in step 43 of
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FIG. 3 in detail. FIG. 5 shows a subroutine illustrating an
operation of hand jiggling correction for a touch point in step
44 of FIG. 3 in detail. FIG. 6 shows a subroutine illustrating
an operation of an origin being drawn in step 47 of FIG. 3
in detail. FIGS. 7A to 11 are diagrams illustrating examples
of touch-operations which are processed through the opera-
tion based on the flow chart shown in FIG. 3. The program
for executing these processing is contained in the game
program stored in the ROM 171. When the game apparatus
1 is powered on, the program is loaded to the WRAM 22
from the ROM 171, and executed by the CPU core 21.

[0057] Initially, when the power source (not shown) of the
game apparatus 1 is turned on, the CPU core 21 executes a
boot program (not shown), and thereby the game program
stored in the cartridge 17 is loaded to the WRAM 22. The
game program having been loaded is executed by the CPU
core 21, thereby to execute steps (abbreviated as “S” in
FIGS. 3 to 6) shown in FIG. 3. The game program is
executed, and thereby game images and the like in accor-
dance with the game program are written into the first LCD
11 and the second LCD 12. The detailed description is not
given of the contents of the game. Here, the processing
based on the information inputted from the touch panel 13
will be described in detail.

[0058] In FIG. 3, the CPU core 21 determines whether a
player is touching the touch panel 13 or not in step 40. The
touch panel 13 has a touch panel coordinate system as
described above, and outputs data of position coordinates
corresponding to a position which is inputted (designated)
by means of the stylus 16 or a finger of the player. That is,
in step 40, the CPU core 21 detects whether the data of the
position coordinates outputted by the touch panel 13 (includ-
ing a device driver controlling the touch panel 13) is present
or not. When the player is touching the touch panel 13, the
CPU core 21 advances the processing to the next step 41. On
the other hand, when the player is not touching the touch
panel 13, the CPU core 21 advances the processing to the
next step 49.

[0059] In step 41, the CPU core 21 clears a non-touch
counter CT to “0”. The non-touch counter CT is a counter
with which the CPU core 21 determines whether or not the
player intentionally puts the touch panel 13 in a non-touch
state. As is apparent from the below description, when no
coordinate information is outputted from touch panel 13, the
CPU core 21 starts counting by means of the non-touch
counter CT.

[0060] Next, the CPU core 21 determines whether or not
the player touch-operates the touch panel 13 as a start of
touch (that is, determines whether a non-touch state changes
to a touch state or not, and more specifically, determines
whether or not a state that no coordinate information is
outputted from the touch panel is shifted to a state that
coordinate information is outputted.) The CPU core 21 can
determine whether the touch-operation is a start of touch or
not based on whether the touch flag is being set as ON or
OFF, which will be described later. When the touch-opera-
tion is a start of touch (that is, when the touch flag is being
set as OFF), the CPU core 21 advances the processing to the
next step 43. On the other hand, when the touch-operation is
not a start of touch (that is, when the touch-operation is
continued; the touch flag is being set as ON), the CPU core
21 advances the processing to the next step 44.
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[0061] In step 43, the CPU core 21 carries out initializa-
tion at the start of touch. Hereinafter, the initialization at the
start of touch will be described with reference to a subrou-
tine shown in FIG. 4.

[0062] In FIG. 4, the CPU core 21 sets the touch flag as
ON in step 55. The CPU core 21 sets, to an origin (reference
coordinates) on the touch panel 13, a touch point at which
the player is currently touch-operating the touch panel 13
(hereinafter, simply referred to as a touch point) and stores
the touch point in step 56. Specifically, when the touch point
is (tx, ty) and the origin is (ox, oy) in the touch panel
coordinate system, the CPU core 21 sets, as the origin
coordinates,

oxX=tx

oy=ty.

That is, when a state that no coordinate information is
outputted from the touch panel 13 is shifted to a state that
coordinate information is outputted, the CPU core 21 sets
origin coordinates (reference coordinates) on the touch panel
13 based on the earliest coordinate information of a touch
point, which is outputted from the touch panel 13.

[0063] Next, the CPU core 21 sets the touch point as a
designated point on the touch panel 13 (hereinafter, simply
referred to as a designated point) in step 57, and ends the
processing according to the subroutine. Specifically, when
the touch point is (tx, ty) and the designated point is (ux, uy)
in the touch panel coordinate system, the CPU core 21 sets,
as the designated point coordinates,

ux=tx

uy=ty.

[0064] Returning to FIG. 3, in step 44, the CPU core 21
makes hand jiggling correction for a touch point. Hereinaf-
ter, the hand jiggling correction for a touch point will be
described with reference to the subroutine shown in FIG. 5.
For example, when a player touch-operates the touch panel
13 with his finger or the like which has a wide area, the touch
panel 13 cannot determine the touch point as one point and
the touch point coordinates sometimes jiggle. Therefore, in
the hand jiggling correction for the touch point, the desig-
nated point coordinates for use in the processing are defined
differently from the touch point coordinates to produce an
tolerance for the touch point coordinates. That is, while the
touch point coordinates are jiggling with respect to the
designated point coordinates within a predetermined range,
the designated point coordinates remains unchanged. For
example, a circular frame (tolerance range) having the
designated point coordinates at the center thereof is set,
thereby setting the center of the circular frame as the
designated point coordinates. While the touch point coordi-
nates are present within the circular frame, the circular frame
is not moved. On the other hand, when the touch point
coordinates deviate beyond the circular frame, the circular
frame is moved in accordance with the movement of the
touch point, thereby resulting in the designated point coor-
dinates being moved. That is, the designated point coordi-
nates are moved in accordance with the movement of the
circular frame, the movement being caused when the touch
point contacts the outer edge of the circular frame. The
radius of the circular frame corresponds to the tolerance
range for the hand jiggling on the touch panel 13. The
tolerance range is not necessarily required to be a circular
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area, and the designated point coordinates are not necessar-
ily required to be the center of the area.

[0065] In FIG. 5, the CPU core 21 obtains a distance [.2
between the touch point and the designated point which is
currently being set based on the difference therebetween in
step 61. Specifically, when the touch point is (tx, ty) and the
designated point is (ux, uy) in the touch panel coordinate
system, the CPU core 21 obtains the differences vx and vy
as follows.

VX=ux—ix
vy=uy-ty
The CPU core 21 obtains the distance L2 as follows.

L2=V vi241y?

Thereby, the distance [.2 between the designated point and
the touch point are obtained on the basis of the touch panel
coordinate system.

[0066] Next, the CPU core 21 determines whether or not
the touch point deviates beyond the tolerance range which is
set around the designated point in step 62. As shown in FIG.
7A, a predetermined area having the designated point (ux,
uy) at the center thereof is set as the tolerance range. For
example, the tolerance range is set as a circular area of a
predetermined radius having the designated point (ux, uy) at
the center thereof. The CPU core 21 compares the distance
L2 obtained in the step 61 with the radius of the tolerance
range, and when the distance L2 is larger, the CPU core 21
determines that the touch point deviates beyond the toler-
ance range. When the touch point deviates beyond the
tolerance range (the state shown in FIG. 7A), the CPU core
21 advances the processing to the next step 63. On the other
hand, when the touch point is within the tolerance range, the
CPU core 21 ends the processing according to the subrou-
tine.

[0067] In step 63, the CPU core 21 stores the coordinates
of the current designated point so as to obtain the movement
speed of the designated point, which will be described later.
Specifically, as shown in FIG. 7B, when the designated point
coordinates to be stored are (uxa, uya) in the touch panel
coordinate system, the CPU core 21 sets as

uxa=ux
uya=uy.

[0068] Next, the CPU core 21 moves the designated point
such that the touch point is positioned on the outer edge of
the tolerance range in step 64. For example, as shown in
FIG. 7B, the CPU core 21 moves the designated point along
a straight line connecting the designated point with the touch
point such that the distance between the designated point
and the touch point is the distance r, thereby to set a new
designated point. Specifically, when the new designated
point is (ux, uy) in the touch panel coordinate system, the
CPU core 21 sets as

ux=tx+vx*r/L2
uy=ty+vy*r/L2

where r is a radius of the tolerance range.

[0069] Next, the CPU core 21 calculates the moving
distance of the designated point in step 65, and ends the
processing according to the subroutine. Specifically, the
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CPU core 21 calculates the moving distance of the desig-
nated point using the following formula.

uvx=ux—-uxa

uvy=uy-uya

[0070] The motion vector (uvx, uvy) is used for adjusting
a direction in which an origin is drawn, which will be
described below in detail.

[0071] Returning to FIG. 3, the CPU core 21 obtains a
distance L1 between the origin being currently set and the
designated point based on the difference therebetween in
step 45. Specifically, when the origin is (ox, oy) and the
designated point is (ux, uy) in the touch panel coordinate
system, the CPU core 21 obtains the differences vx and vy
as follows:

VX=0X—UX

vy=oy-uy
The CPU core 21 obtains the distance L1 as follows.

L1=VwP+ny?

Thereby, the distance [.1 between the origin and the desig-
nated point are obtained on the basis of the touch panel
coordinate system.

[0072] Next, the CPU core 21 determines whether or not
the designated point deviates beyond the limited range being
set around the origin in step 46. As shown in FIG. 8, a
predetermined area having the origin (0x, oy) at the center
thereof is set as the limited range. For example, the limited
range is set as a circular area of a predetermined radius
having the origin (ox, oy) at the center thereof. The CPU
core 21 compares the distance [.1 obtained in the step 45
with a radius R of the limited range, and when the distance
L1 is larger, the CPU core 21 determines that the designated
point deviates beyond the limited range. When the desig-
nated point deviates beyond the limited range, the CPU core
21 advances the processing to the next step 47. On the other
hand, when the designated point is within the limited range
(the state shown in FIG. 8), the CPU core 21 advances the
processing to the next step 48.

[0073] Prior to step 47 being described, the processing of
step 48 performed in the case of the designated point being
within the limited range set around the origin (No in step 46)
will be described. In step 48, the CPU core 21 obtains a stick
value based on a vector value from the origin to the
designated point.

[0074] According to the present embodiment, an operation
in which the touch panel 13 is used to emulate a joystick is
realized and the required information is a vector value of 2
axes of X and Y corresponding to an input value of a joystick
(hereinafter, referred to as a stick value). The vector value is
represented as a stick value (sx, sy) in the stick coordinate
system. The direction indicated by the stick value (sXx, sy)
indicates a direction in which the joystick is tilted and the
length of the stick value indicates a degree to which the
joystick is tilted. Further, the length of the stick value
corresponding to the joystick being tilted to the maximum is
set as “1”. In this case, sx=—1 to +1 and sy=-1 to +1. The
length of “0” indicates that the joystick is in a neutral
(upright) position.

[0075] In step 48, the stick value (sx, sy) in the stick
coordinate system can be obtained according to the follow-
ing formula, using the origin (0x, oy) and the designated
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point (ux, uy) on the touch panel 13, the origin and the
designated point being represented in the touch panel coor-
dinate system.

sx=(ux—ox)xratio

sy=(uy-oy)xratio

where the ratio is a conversion ratio used for defining a
length in the touch panel coordinate system, which corre-
sponds to the length “1” in the stick coordinate system. The
vector value from the origin to the designated point is
represented as a vector (UX—0X, Uy—oy).

[0076] According to the present embodiment, a limited
range corresponding to a frame for mechanically controlling
a degree to which a joystick lever is tilted is provided around
the origin, and an operation of the outer edge of the limited
range being touch-operated is handled as an operation of the
joystick being tilted to the maximum. A touch-operation
performed outside the limited range is similarly handled as
an operation of the outer edge of the limited range being
touch-operated. That is, the length between the origin and
the outer edge of the limited range provided around the
origin is defined as the length “1” in the stick coordinate
system. Accordingly, ratio=1/R is set. Here, R is a radius of
the limited range in the touch panel coordinate system.
[0077] As shown in FIG. 8, the player touch-operates the
touch panel 13 at a position vertically in front of the origin
(ox, oy) in the limited range, thereby setting a designated
point (ux1, uyl). In this case, the vector value from the
origin to the designated point is a vector vl (uxl-ox,
uyl-oy) which is oriented vertically in front of the origin.
The stick value obtained on the basis of the vector v1 has the
direction to vertically in front of the origin and the length
smaller than or equal to “1”.

[0078] Then, the player touch-operates the touch panel 13
at a position to the right of the designated point (ux1, uyl)
in the limited range, thereby setting a designated point (ux2,
uy2). In this case, the vector value from the origin to the
designated point is a vector v2 (ux2-ox, uy2-oy) which is
oriented to the right forward direction. The stick value
obtained on the basis of the vector v2 has the right forward
direction and the length smaller than or equal to “1”.
[0079] Returning to FIG. 3, when the designated point
deviates beyond the limited range provided around the
origin (Yes in step 46), the CPU core 21 performs an
operation of the origin being drawn in step 47. Hereinafter,
an operation of the origin being drawn will be described with
reference to the subroutine shown in FIG. 6.

[0080] InFIG. 6, the CPU core 21 sets a direction in which
the origin is drawn in step 71. For example, the CPU core 21
sets a direction in which the origin is drawn to a drawing
direction (px, py) in the touch panel coordinate system. The
CPU core 21 obtains the drawing direction (px, py) as
follows.

px=ox—(ux+uvx*m)

py=oy-(uy+uvy*m)

where m is a parameter greater than or equal to 0, for
adjusting a direction in which the origin is drawn, and the
greater the value is, the closer is the direction in which the
origin is drawn to the moving direction of the designated
point, that is, the closer is the origin to the backward position
of the designated point (assuming that the moving direction
of the designated point is forward). That is, in the case of
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m=0, the origin is drawn so as not to change the direction of
the vector connecting the origin with the designated point.
The origin is drawn such that the greater m is, the closer is
the direction of the vector oriented from the origin to the
designated point to the direction of the motion vector of the
designated point. According to the adjustment of the value
of'm, the vector direction of the stick value is determined by
focusing on the positional relationship between the desig-
nated point and the origin (when m is small), or the vector
direction of the stick value is determined by focusing on the
moving direction of the designated point (when m is large).
While the expression of “drawing direction™ is used, it
should be noted that the “drawing direction” is calculated as
a reverse direction of the direction in which the origin is
actually drawn. The origin drawing direction obtained using
the parameter m will be described below in detail.

[0081] For example, as shown in FIG. 9A, the player
touch-operates the touch panel 13 at a position vertically in
front of the origin (0x, oy) in the limited range, thereby
setting a designated point (ux1, uyl). In this case, since the
designated point (ux1, uyl) is within the limited range, the
operation of the origin being drawn is not executed. Then,
the player touch-operates the touch panel 13 at a position
which is to the right of the designated point (ux1, uyl)
outside the limited range, thereby setting a designated point
(ux3, uy3). In the step 71, in the case of m=0, the direction
in which the origin (0%, oy) is connected with the designated
point (ux3, uy3) is set as a direction (px, py) in which the
origin is drawn.

[0082] Next, the CPU core 21 calculates origin destination
target coordinates in step 72. Specifically, the CPU core 21
initially calculates a length 1.3 based on the drawing direc-
tion (pX, py) which is set in step 71 as follows.

L3=V pxP+py?

The CPU core 21 calculates the origin destination target
coordinates (0x2, oy2) based on the touch panel coordinate
system as follows.

ox2=ux+px*R/L3

oy2=uy+py*R/L3

[0083] Next, in step 73, the CPU core 21 moves the origin,
updates origin coordinates, stores the updated origin coor-
dinates, and ends the processing according to the subroutine.
While the origin may be moved to the destination target
coordinates which are determined as described above, the
origin can be moved so as to gradually approach the desti-
nation target coordinates. Specifically, the CPU core 21
calculates the moved origin coordinates (0x, oy) as follows.

ox=ox+(ox2-ox)*n

oy=oy+(oy2-oy)*n

where n is a parameter indicating a rate at which the origin
is moved so as to approach the destination target coordi-
nates. The setting value of the parameter n can be adjusted
s0 as to control a rate (parameter n) at which the pre-moved
origin is added to a difference between the pre-moved origin
and the destination target coordinates (0x2, oy2) calculated
in step 72.

[0084] For example, FIG. 9B shows an example where the
origin (0%, oy) is drawn to the designated point (ux3, uy3)
in the case of the parameters m and n being set as m=0 and
n=1, respectively. As shown in FIG. 9B, in a case where the
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designated point (ux3, uy3) is set outside the limited range
(an area marked by the dotted lines in FIG. 9B), the origin
(ox, oy) is drawn to the designated point (ux3, uy3) and the
limited range is also drawn to the designated point (ux3,
uy3). In the case of m=0, the direction in which the origin
(ox, oy) is drawn is a direction in which the pre-moved
origin moves to the designated point (ux3, uy3). In the case
of n=1, the origin (ox, oy) is moved and thereby the
designated point (ux3, uy3) is positioned at the outer edge of
the limited range set around the origin, and the distance L1
between the origin having been moved and the designated
point=the radius R of the limited range. As described above,
when the designated point is outside the limited range, in the
origin drawing operation, the origin is changed so as to
approach the designated point.

[0085] Next, the processing of step 48 performed after the
origin is drawn will be described. As described above, the
CPU core 21 obtains a stick value based on a vector value
from the origin to the designated point, and in step 48 the
vector value is calculated using the origin having been
drawn. Hereinafter, an example where the vector value is
changed according to origins having been drawn will be
described with reference to FIGS. 10A to 10D. FIGS. 10A
to 10D are diagrams illustrating an example where the origin
is repeatedly drawn, thereby changing the vector value from
the origin to the designated point, and the parameters m and
n are set as m=0 and n=1, respectively, for giving a concrete
description.

[0086] In FIG. 10A, the player touch-operates the touch
panel 13 at a position vertically in front of the origin O1 in
the limited range A1, thereby setting a designated point U1.
In this case, the vector value from the origin O1 to the
designated point Ul is a vector V1 oriented vertically in
front of the origin. The stick value which is obtained on the
basis of the vector V1 also has a direction to vertically in
front of the origin and has the length smaller than or equal
to “17.

[0087] Then, the designated point is moved in the right-
ward direction. In FIG. 10B, the player touch-operates the
touch panel 13 at the outer edge of the limited range Al
which is to the right of the designated point Ul, thereby
setting a designated point U2. In this case, the vector value
from the origin O1 to the designated point U2 is a vector V2
indicating the right forward direction which forms an angle
of 02 with the horizontal direction. The stick value which is
obtained on the basis of the vector V2 similarly has the right
forward direction and the length of “1”.

[0088] Further, the designated point is moved in the right-
ward direction. In FIG. 10C, the player touch-operates the
touch panel 13 at a position which is to the right of the
designated points Ul and U2 and which is outside the
limited range Al (an area marked by dotted lines in FIG.
10C), thereby setting a designated point U3. In the case of
m=0, the origin (an outline round mark shown in FIG. 10C)
is drawn in the direction of the designated point U3, and
thereby the origin O2 is set so as to position the designated
point U3 at the outer edge of the limited range A2. In this
case, the vector value from the origin O2 to the designated
point U3 is a vector V3 indicating the right forward direction
which forms an angle of 63 (03<62) with the horizontal
direction. The stick value which is obtained on the basis of
the vector V3 similarly has the right forward direction and
the length of “1”.
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[0089] Moreover, in FIG. 10D, the player touch-operates
the touch panel 13 at a position which is to the right of the
designated points U1, U2 and U3 and which is outside the
limited range A2 (an area marked by dotted lines in FIG.
10D), thereby setting a designated point U4. In the case of
m=0, the origin (outline round mark shown in FIG. 10D) is
drawn in the direction of the designated point U4, and
thereby the origin O3 is set so as to position the designated
point U4 at the outer edge of the limited range A3. In this
case, the vector value from the origin O3 to the designated
point U4 is a vector V4 indicating the right forward direction
which forms an angle of 64 (04<63) with the horizontal
direction. The stick value which is obtained on the basis of
the vector V4 similarly has the right forward direction and
the length of “1”.

[0090] As described above, the setting value of the param-
eter n is adjusted so as to control a rate at which the origin
is moved so as to approach the destination target coordinates
(that is, a rate at which a length indicated by a stick value is
changed so as to approach a predetermined distance R when
the length indicated by the stick value is larger than the
predetermined distance R). Therefore, the distance between
the origin and the designated point may be sometimes larger
than R depending on a value of the parameter n. In this case,
as to the stick value (sx, sy) obtained in the step 48, the
absolute values of sx and sy are greater than 1, resulting in
the length of the stick value being set as a value greater than
1. However, as described above, the length of the stick value
indicates a degree to which a joystick is tilted and the length
of the stick value corresponding to the joystick being tilted
to the maximum is set as “1”. Therefore, when the length of
the stick value is greater than 1, the length of the stick value
is set as “1”.

[0091] As described above, in the origin drawing opera-
tion, when the designated point is continuously moved in a
give direction (a direction in which the player moves the
touch point; the right horizontal direction in FIGS. 10A to
10D), the direction indicated by the stick value (that is, the
direction in which a joystick is tilted) gradually approaches
the moving direction of the designated point (the right
horizontal direction). Therefore, the player continuously
moves the designated coordinates in a given direction,
thereby determining a direction in which a stick is inputted
without concern for the position of the origin.

[0092] Returning to FIG. 3, when the CPU core 21 deter-
mines that the player is not touching the touch panel 13 in
the step 40, the CPU core 21 increments the non-touch
counter CT by one in step 49. Next, the CPU core 21
determines whether or not the count value of the non-touch
counter CT is greater than a predetermined value C in step
50. When the count value of the non-touch counter CT is
greater than the predetermined value C, the CPU core 21
advances the processing to the next step 51. On the other
hand, when the count value of the non-touch counter CT is
smaller than or equal to the predetermined value C, the CPU
core 21 advances the processing to the next step 53.

[0093] In step 51, the CPU core 21 sets the touch flag as
OFF. The CPU core 21 sets the stick value as neutral in step
52, and ends the processing according to the flow chart.
When the stick value is set as neutral, it indicates that a
joystick is in a neutral (upright) position and sx=0 and sy=0.
[0094] On the other hand, in step 53, the CPU core 21 does
not update the most recent stick value which has been
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obtained in the previous processing and continuously uses
the same, and ends the processing according to the flow
chart.

[0095] As is apparent from the processing of the steps 49
to 52, the CPU core 21 increments the count value of the
non-touch counter CT in a case where the touch-operation
performed on the touch panel 13 by the player is interrupted.
In a case where the count value is greater than the prede-
termined value C, the CPU core 21 sets the touch flag as
OFF and determines that the player stops the touch-opera-
tion. That is, when the count value of the non-touch counter
CT is greater than the predetermined value C, the CPU core
21 determines that a state that the player is touch-operating
the touch panel 13 is shifted to a non-touch operation state
(that is, a state that the player intentionally stops the touch
operation). Accordingly, even when the touch operation on
the touch panel 13 is interrupted against the player’s inten-
tion (for example, even when the player carelessly moves his
finger off the touch panel), the player can continue the game
feeling as if no interruption has occurred.

[0096] The stick value which is obtained in step 48, the
stick value which is set in step 52, and the stick value which
is continuously used in step 53 are used for game processing
just like for a prior art game for which a joystick is used. For
example, in a case where the player continues to touch-
operate the same position on the touch panel 13 as a touch
point (designated point), the processing according to the
aforementioned flow chart is repeated in the processing
cycle, thereby repeatedly obtaining the same stick value.
That is, in the game processing performed by the game
apparatus 1, the same stick value is used to repeat the game
processing, and thereby the game processing similar to the
processing according to the operation of a constant input
being continuously supplied when a joystick lever is held at
a predetermined position can be realized.

[0097] Also when the origin is fixed as in the prior art, a
direction indicated by a stick value approaches the right
horizontal direction in which the touch-operation is carried
out. However, the angle 64 and the like are smaller when the
origin is fixed. It is clear that the direction indicated by the
stick value further approaches the direction in which the
touch-operation is carried out when the origin is drawn.
Further, the designated point is always set within the limited
range, and the distance between the designated point and the
origin is always within a predetermined distance. Therefore,
even when the player moves the designated point (touch
point) to a position which is extremely far away from the
origin and carries out an operation for tilting a joystick to the
maximum and returning the joystick in the reverse direction,
the distance to the origin of the touch panel is within the
predetermined distance, thereby improving a response to the
operation. Further, the origin is always set within a given
range with respect to the touch point on the touch panel 13,
and thereby the player can feel and know the position of the
origin being set on the touch panel 13, and the player can
control the touch panel 13 without visually checking the
touch panel 13 feeling as if the player controls a joystick.
[0098] As described above, the setting value of the param-
eter m can be adjusted so as to control a rate at which the
destination target coordinates are moved so as to approach
the backward position of the designated point (assuming that
the moving direction of the designated point is forward)
(that is, a rate at which a direction indicated by a stick value
is moved so as to approach the moving direction of the
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designated point). Further, the setting value of the parameter
n can be adjusted so as to control a rate at which the origin
is moved so as to approach the destination target coordinates
(that is, a rate at which a length indicated by a stick value is
changed so as to approach a predetermined distance R when
the length indicated by the stick value is larger than the
predetermined distance R). Hereinafter, a relationship
between the parameters m and n, and a position to which the
origin is drawn will be described with reference to FIG. 11.
FIG. 11 is a diagram for explaining a position of the origin
which is drawn according to the parameters m and n.

[0099] In FIG. 11, the player touch-operates the touch
panel 13 within a limited range A5 set around an origin O5,
thereby setting a designated point US. Then, the designated
point is moved to the right, and the player touch-operates the
touch panel 13 outside the limited range A5 on a straight line
s1 in the rightward direction from the designated point US5,
thereby setting a designated point U6. The origin is drawn
according to the origin O5, the designated points U5 and U6
to position an origin O6 and set a limited range A6 based on
the origin 06. FIG. 11 shows the origin O6 and the limited
range A6 in the case of the parameter m=0 and the parameter
n=1.

[0100] As described above, a direction in which the origin
is drawn is adjusted according to the parameter m, and
mz=10. The greater the setting value of the parameter m is,
the closer the origin is drawn to the backward position of the
designated point which moves from U5 to U6 along the
straight line s1. In the case of m=0, a direction in which the
origin O5 is connected with the designated point U6 (a
straight line s2) is set as a direction in which the origin is
drawn. Here, in order to draw the origin as close to the
straight line s1 as possible, the calculation may be performed
assuming that the designated point U6 is further moved
along the direction of the straight line s1. Therefore, as
described in the step 71, when a drawing direction (px, py)
is obtained on the basis of the difference between the origin
OS5 and the designated point U6, a value which is obtained
by multiplying a motion vector (uvx, uvy) of the designated
point by a predetermined rate (parameter m) is added to the
designated point coordinates so as to obtain a value which is
obtained when the designated point U6 is further moved.
Accordingly, the origin is drawn into a range which is
interposed between the straight lines s1 and s2 according to
the setting value of the parameter m, that is, the destination
target coordinates are set in the range which is interposed
between the straight lines s1 and s2. Further, as is apparent
from the above-described formula, the destination target
coordinates are set as a position which is a predetermined
distance (R) apart from the designated point coordinates,
thereby resulting in the destination target coordinates being
determined as any point on an arc arl shown in FIG. 11. In
the case of m=0, the destination target coordinates are set so
as to be as close to an intersection of the straight line s2 and
the arc arl as possible. In the case of m being infinitely great,
the destination target coordinates are set on an intersection
of' the straight line s1 and the arc arl. When m is greater than
a predetermined value, the drawing direction may be set so
as to match the drawing direction (px, py) with (uvx, uvy).
Thereby, when m is greater than the predetermined value,
the destination target coordinates can be set on an intersec-
tion of the straight line s2 and the arc arl.

[0101] On the other hand, as described above, a rate at
which the origin is drawn to the destination target coordi-
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nates can be adjusted according to the parameter n, and
O<n=l. In the case of n=1, the origin is moved to the
destination target coordinates. In the case of 0<n<l, the
origin is moved to any point on a line segment by which the
origin is connected with the destination target coordinates
(exclusive of both ends). The point to which the origin is
moved on the line segment depends on the value n. The
smaller n is, the closer a selected point is to the current
origin. The greater n is, the closer a selected point is to the
destination target coordinates.

[0102] Accordingly, the setting values of parameters m
and n are adjusted, thereby drawing (moving) the origin to
a position within an area o shown in FIG. 11. The area . is
an area which is surrounded by the arc arl which is obtained
by cutting, with the straight lines s1 and s2, a circumference
of a circle having a radius R and having the designated point
U6 at the center thereof, and the straight lines each con-
necting one end of the arc arl with the origin O5 (not
including the origin OS5).

[0103] Further, when the drawing direction (px, py) is
obtained, and then the moved origin coordinates (oX, oy) are
obtained from

ox=ux+(px/L3)*n’
oy=uy+(py/L3)*n’

(R=n'<L4 (the length between O5 and US)),

the origin can be moved to a position within an area § shown
in FIG. 12. The area { is a range which is interposed between
the straight lines s1 and s2, which form an acute angle, as
well as a range which is interposed between the arc arl of
a circle having a radius R and having the designated point
U6 at the center thereof, and the arc ar2 of a circle having
a radius of the length between the designated point U6 and
the origin O5 and having the designated point U6 at the
center thereof (exclusive of points on the arc ar2).

[0104] As described above, a position into which the
origin is drawn can be adjusted according to the setting
values of the parameters m and n (or '), and a position into
which the origin is drawn can be adjusted as an optimal
value according to the response or operability for each game.
[0105] Conversely, a case where the origin is moved to
other than the area [ will be described with reference to FIG.
12. In a case where the origin is moved to between the arc
arl and the designated coordinates U6 (for example, a point
O7 shown in FIG. 12), while the player is moving the
pressing point in the direction in which the length of the
stick input value is increased, the length of the input value
is reduced, which does not match the player’s controllability.
Further, in a case where the origin is moved to a position in
front of the straight line s1 on the FIG. 12 (for example, a
point O8 shown in FIG. 12), while the player touches a point
which is in the diagonally right forward direction from the
origin, and changes the touch position to the right, the stick
input value has a right backward direction, which does not
match the player’s controllability. Moreover, in a case where
the origin is moved to a position in the backward direction
from the straight line s2 on FIG. 12 (for example, a point O9
shown in FIG. 12), while the player moves the touch
position to the right, the rightward direction component of
the stick input value is reduced, which does not match the
player’s controllability. In addition, in a case where the
origin is moved beyond the arc ar2 in the direction away
from the designated point coordinates U6, the distance
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between the origin and the designated point coordinates
becomes longer. As described above, the player’s control-
lability is substantially different between a case where the
origin is moved into the area [ and a case where the origin
is moved to other than the area f3.

[0106] As described above, according to the present
invention, an origin to be set on the touch panel is set as a
position at which the player initially touch-operates the
touch panel so as to achieve an operation in which a joystick
is emulated. Therefore, the player initially touches the touch
panel by himself, and thereby the player can controllably
feel and know the position of the origin having been set by
himself. That is, the player can perceive the position of the
origin with his finger, and thereby the player does not have
to visually confirm the position of the origin. Further, no
origin which is fixedly set on the touch panel is set, and
thereby the player can start the operation at any position in
the touch panel coordinate system. Furthermore, in a case
where the player releases his finger for a short time against
his intention, the origin can be prevented from being reset,
and in a case where the player intentionally releases his
finger (in a case where his fingers are released for more than
a predetermined time period), the origin can be reset.

[0107] Further, although in this embodiment the origin is
drawn before the stick value is obtained, the origin may be
drawn after the stick vale is obtained, and when the stick
value is obtained next time, the origin having been drawn
may be utilized. However, in general, it is preferable that the
origin is drawn before the stick value is obtained.

[0108] An image of at least one of the origin and the
limited range set around the origin, which are described in
the aforementioned embodiment, may be displayed on the
second LCD 12. According to the present invention, while
the player can feel and know the position of the origin
without visually checking the touch panel 13, when the
origin or the limited range is displayed on the second LCD
12 covered by the touch panel 13, the position of the origin
or the limited range of the touch panel 13 can be further
displayed to the player in real time.

[0109] Further, in this embodiment, a touch point is arbi-
trarily positioned in a tolerance range having a designated
point at the center thereof, and when the touch point deviates
beyond the tolerance range, the tolerance range is moved
according to the movement of the touch point, and conse-
quently the designated point is moved, thereby making hand
jiggling correction for the touch point. However, when the
effect of the hand jiggling correction is not required, the
hand jiggling correction is not necessarily required to be
made. In this case, a touch point is handled as a designated
point as it is, and no tolerance range is set and the processing
of the step 44 is not performed. In this way, even when a
touch point is handled as a designated point as it is, the effect
of the present invention can be similarly achieved.

[0110] Moreover, in the flow chart shown in FIG. 3, when
the player stops touch-operating the touch panel 13 (No. in
step 40), in a case where the count value of the non-touch
counter CT is greater than a predetermined value C (Yes in
step 50), a stick value is set as neutral. However, a stick
value having been set before stopping the touch-operation
may be continuously handled as a game parameter until the
next touch-operation is carried out. In a case where the stick
value is continuously handled as a game parameter until the
next touch operation is carried out, the player does not have
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to continue the same touch-operation for a long time, and
thereby the same operation can be easily continued.

[0111] Moreover, in the flow chart shown in FIG. 3, when
the player stops touch-operating the touch panel 13 and then
carries out a touch-operation again, an origin is newly set.
However, when the next touch-operation is carried out, a
relative positional relationship between a designated point
and an origin may be continuously used. For example, the
relative positional relationship between the origin and the
designated point, which are used in step 48 before stopping
the touch-operation, is stored, and when the touch-operation
is restarted, the touch point may be set as the designated
point. The relative positional relationship having been stored
is used to set an origin on the basis of the designated point.
In general, when the player touch-operates an area other than
the touch panel 13 during the touch-operation on the touch
panel 13, the player touch-operates a different position on
the touch panel 13 again and attempts to continue the same
operation. Also when the touch-operation is carried out
again as described above, since the relative positional rela-
tionship between the origin and the designated point is
maintained, the player can enjoy the game without the
operation being interrupted. Further, the origin can be also
set outside the touch panel 13, and thereby a wide range of
game operations can be provided.

[0112] Further, the origin according to this embodiment
does not have to be a touch panel origin. That is, the touch
panel origin is fixed and another reference point maybe used
and changed as a reference for stick input.

[0113] While in this embodiment a touch panel is used as
an input device for carrying out an operation in which a
joystick is emulated, other pointing devices can be used.
Here, the pointing device is an input device which desig-
nates an input position or coordinates on a screen. For
example, when a mouse, a track pad, a track ball or the like
is used as an input device and information concerning a
screen coordinate system, which is obtained on the basis of
an output value which is outputted by the input device, is
used, the present invention can be realized in a similar
manner. In a case where a pointing device such as a mouse
is used, a touch state and a non-touch state correspond to an
ON and an OFF of a click button, respectively, and the game
apparatus or the like may calculate coordinates on the basis
of an output value which is outputted from the mouse or the
like.

[0114] In addition, in this embodiment, the touch panel 13
is integrated into the game apparatus 1. Needless to say,
however, also when the game apparatus and the touch panel
are separately provided, the present invention can be real-
ized. Further, while in this embodiment two display devices
are provided, the number of display devices provided can be
only one. That is, in this embodiment, it is also possible to
provide only the touch panel 13 without the second LCD 12
being provided. In addition, in this embodiment, the second
LCD 12 is not provided and the touch panel 13 may be
provided on the upper principal face of the first LCD 11.
[0115] Moreover, while in this embodiment the touch
panel 13 is integrated into the game apparatus 1, the touch
panel is used as one of input devices for an information
processing apparatus such as a typical personal computer. In
this case, a program executed by the computer in the
information processing apparatus is not limited to a game
program which is typically used for a game, and the program
is a general-purpose program in which the stick value
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obtained in the above-described manner is used for process-
ing in the information processing apparatus.
[0116] Further, in this embodiment, when designated point
coordinates deviate beyond the limited range, an origin is
drawn. However, the origin may be drawn under another
condition. For example, when an angle between the origin
and the designated point coordinates is different from the
angle obtained at the previous input, or when an angle
between the origin and the designated point coordinates is
greater than a predetermined angle, the origin may be drawn.
[0117] While the present invention has been described in
detail, the foregoing description is in all aspects illustrative
and not restrictive. It is understood that numerous other
modifications and variations can be devised without depart-
ing form the scope of the invention.
What is claimed is:
1: A device comprising:
a touchscreen; and
a processing system in communication with the touch-
screen and being configured to perform operations
comprising:
detecting a touch-on position on the touchscreen;
setting a reference position based on the touch-on
position;
continuously detecting subsequent touch positions on
the touchscreen after detecting the touch-on; and
continuously performing operations based on one or
both of a direction and a distance from the reference
position to the subsequent touch positions.
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