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(57) ABSTRACT

A non-limiting example game system includes a processor
incorporated in a main body apparatus, and the processor
makes a first index 1image move toward an upper end from
a lower end 1n a movement gauge 1n a parameter determi-
nation screen when a player starts a second parameter
determination operation. When the first index i1mage 1is
stopped according to an operation of the player, a hitting
power for a ball 1s determined based on the stopped position.
Moreover, 11 the first index 1mage 1s stopped, a second 1ndex
image 1s moved up to a position that the first index image 1s
stopped from the lower end 1n the movement gauge. The
player performs a direction mput during a direction input
period that 1s a period of time that the second index image
1s being moved. Then, a trajectory after the ball starts
moving 1s changed i1n a direction based on the direction
input. For example, when a parabola that becomes a refer-
ence when hitting the ball 1s used as a reference trajectory,
and this reference trajectory 1s changed based on the direc-
tion 1nput.
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1

STORAGE MEDIUM, GAME APPARATUS
AND GAME CONTROL METHOD

CROSS REFERENCE OF RELATED
APPLICATION

This application claims priority to Japanese Patent Appli-
cation No. 2020-200081 filed on Dec. 2, 2020, and the entire
contents of which are incorporated herein by reference.

FIELD

This application describes a storage medium, a game
apparatus and a game control method, and more specifically,
describes a storage medium, a game apparatus and a game
control method, 1n which a trajectory of a moving object 1s
made to be changed.

SUMMARY

It 1s a principal object of an embodiment(s) to provide a
novel storage medium, game system and game control
method.

Moreover, 1t 1s another object of the embodiment(s) to
provide a storage medium, game system and game control
method, capable of improving interest of game.

A first embodiment 1s a non-transitory computer-readable
storage medium storing a game program, which 1s for a
sports game that 1s advanced by moving a moving object
according to a player operation, executable by a computer
provided with one or more processors, wherein the game
program causes the one or more processors to execute:
determining a parameter for moving the moving object when
started according to a player operation; detecting, during a
predetermined period of time 1n a time that the parameter 1s
being determined, a player operation 1indicative of a tempo-
ral direction input for determiming a change of a trajectory
after starting of movement of the moving object; and mov-
ing the moving object based on a detected player operation
indicative of the temporal direction input atter determination
of the parameter while reflecting the temporal direction
input onto the trajectory.

According to the first embodiment, since the moving
object 1s moved while temporally reflecting the temporal
direction 1mput within a predetermined period of time in the
time of executing determining the parameter for moving the
moving object, 1t 1s possible to cause the player to interest
in the direction mput itself, and also 1 what occurs the
trajectory of the moving object. That 1s, 1t 1s possible to
make the player have interest continuously. Therefore, 1t 1s
possible to improve interest of game.

A second embodiment is the storage medium according to
the first embodiment, wherein the game program further
causes the one or more processors to execute: setting a
movement distance parameter related to a movement dis-
tance of the moving object, and making the predetermined
period of time longer as a set movement distance parameter
1s larger.

According to the second embodiment, the larger the
movement distance, the longer the predetermined period of
time, so that the temporal direction input can be performed
for a long time. Therefore, 1t 1s possible to improve the
interest of game.

A third embodiment is the storage medium according to
the first embodiment, wherein the game program further
causes the one or more processors to execute: setting a
movement distance parameter related to a movement dis-
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tance of the moving object; moving a first index indicative
of the movement distance parameter toward one end from an
initial position; stopping the first index according to an
operation of the player; and making the predetermined
pertod of time longer as a distance between the initial
position and a stop position that the first index 1s stopped 1s
larger.

A fourth embodiment 1s the storage medium according to
the third embodiment, wherein the game program further
causes the one or more processors to execute: moving a
second mdex for the temporal direction input toward at least
the stop position from the initial position when the move-
ment distance parameter 1s made to be set; and detecting a
player operation indicative of the temporal direction input
until the second index 1s moved from the 1nitial position to
the stop position.

According to the fourth embodiment, since the second
index 1s moved, 1t 1s possible to easily know a period of time
that the direction input can be performed. Therefore, oper-
ability 1s good.

A fifth embodiment 1s the storage medium according to
the fourth embodiment, wherein the game program further
causes the one or more processors to execute displaying a
designation image indicative of a detected temporal direc-
tion mput on a display portion, superposed with or along a
movement path of the second index.

According to the fifth embodiment, since the designation
image 1ndicative of the detected temporal direction 1nput 1s
displayed, it 1s possible to perform the direction mput taking
into consideration whether the moving object moves on
what type of trajectory.

A sixth embodiment 1s the storage medium according to
the fifth embodiment, wherein the game program further
causes the one or more processors to execute displaying the
designation image by a number smaller than a number of the
temporal direction inputs represented by the detected player
operation.

According to the sixth embodiment, since the number of
displaying the designation images 1s made less than the
number of the detected direction nputs, a moving direction
of the moving object 1s easily understood.

A seventh embodiment 1s the storage medium according
to the fifth embodiment, wherein the designation image
indicates a section direction input that 1s a single direction
input that 1s determined, in each of a plurality of sections 1n
the predetermined period of time, based on a plurality of
temporal direction mputs.

An eighth embodiment 1s the storage medium according
to the seventh embodiment, wherein the game program
causes the one or more processors to execute determining
the section direction input based on strength of a plurality of
temporal direction mputs in the section.

According to the eighth embodiment, since the strength of
the direction input 1s also taken into consideration, 1t 1s
possible to variably set a magnitude of change reflected mnto
the trajectory.

A ninth embodiment 1s the storage medium according to
the eighth embodiment, wherein the game program further
causes the one or more processors to execute: applying
strength that 1s determined based on the strength of the
temporal direction input to the section direction input des-
ignated by the designation image; and classifying applied
strength 1nto a plurality of classifications that are set accord-
ing to strength.

According to the ninth embodiment, since the strength 1s
classified into a plurality of classifications, 1t 1s possible to
know the strength of the direction mput intuitively.
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A tenth embodiment 1s the storage medium according to
the fifth embodiment, wherein the game program further
causes the one or more processors to execute: displaying a
gauge for determining the stop position of the first index on
the display portion, the gauge including the 1nmitial position
and the one end for moving the first index, and being divided
in advance corresponding to a plurality of sections; and
displaying the designation image for each of divided areas of
the gauge.

According to the tenth embodiment, since it 1s possible to
stop the first index in consideration of not only the hitting
power but also how much the direction iput 1s to be
performed by displaying the first index from the beginning,
the strategic characteristic of game can also be improved.

An eleventh embodiment 1s the storage medium according
to the tenth embodiment, wherein the game program further
causes the one or more processors to execute shortening the
predetermined period of time 1n a case where the first index
1s stopped 1 a middle of the divided area 1n comparison with
a case where the first index 1s stopped at a trailing end of the
division area.

A twellth embodiment 1s the storage medium according to
the fifth embodiment, wherein the game program further
causes the one or more processors to execute setting a
number of the plurality of sections according to at least one
ol a type of a character that the player uses, ability of the
character and an item that the character uses.

According to the twelith embodiment, since the number
of the plurality of sections 1s set according to the type of the
character to be used, etc., it 1s possible to select a character
to be used or an item to be used according to an operation
ability of the player or/and strategy.

A thirteenth embodiment 1s the storage medium according
to the filth embodiment, wherein the game program further
causes the one or more processors to execute highlighting
the designation image corresponding to a position of the
moving object under movement.

According to the thirteenth embodiment, since the desig-
nation 1mage 1s highlighted during movement of the moving,
object, 1t 1s possible to easily confirm that the moving object
1s moving in a direction that the direction mput indicates.

A Tourteenth embodiment 1s the storage medium accord-
ing to the tenth embodiment, wherein the game program
turther causes the one or more processors to execute high-
lighting the section corresponding to a position of the
moving object under movement.

According to the fourteenth embodiment, 1t 1s possible to
casily know the moving object 1s moving at a position
corresponding to which section.

A fifteenth embodiment 1s the storage medium according
to the seventh embodiment, wherein the game program
turther causes the one or more processors to execute, on
assumption that a distance that the first index 1s moved from
the 1nitial position to a position that the first index 1s stopped
corresponds to a straight-line distance of the reference
trajectory of the moving object, reflecting changes due to a
plurality of temporal direction inputs within a target section
including a position corresponding to a position of the
reference trajectory 1n a time from the moving object starts
moving nto the trajectory of the moving object.

According to the fifteenth embodiment, 1t 1s possible to
move the moving object in a direction of the direction input
that 1s determined for each section.

A sixteenth embodiment 1s the storage medium according
to the fifteenth embodiment, wherein the game program
turther causes the one or more processors to execute:
replacing each of the plurality of temporal direction mputs
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with a corresponding section direction input for each of the
plurality of sections; and reflecting changes due to a prede-
termined number of section direction inputs including the
section direction mput of a position corresponding to a
position ol the reference trajectory in a time from the
moving object starts moving into the trajectory of the
moving object.

A seventeenth embodiment 1s the storage medium accord-
ing to the sixteenth embodiment, wherein the game program
further causes the one or more processors to execute:
replacing each of the plurality of temporal direction mputs
with a corresponding section direction 1nput for each of the
plurality of sections; and reflecting changes due to a prede-
termined number of section direction inputs including the
section direction mput of a position corresponding to a
position of the reference trajectory in a time from the
moving object starts moving into the trajectory of the
moving object.

According to the seventeenth embodiment, the trajectory
of the moving object 1s smoothly changed even when
straddling the sections.

An eighteenth embodiment 1s the storage medium accord-
ing to the sixteenth embodiment, wherein the game program
further causes the one or more processors to execute:
determining the section direction mput based on the strength
of the plurality of temporal direction 1mnputs 1n the section;
and reflecting the change due to the section direction 1nput
into the trajectory of the moving object by using the
strength.

According to the eighteenth embodiment, 1t 1s possible for
the player to have interest to the direction mput itself since
the direction 1nput 1s performed by taking the strength into
consideration.

A mineteenth embodiment 1s the storage medium accord-
ing to the second embodiment, wherein the game program
further causes the one or more processors to execute
enabling to increase ability related to movement of the
moving object from next time by satisiying a predetermined
condition, the predetermined condition including that the
movement distance parameter that 1s set in the setting 1s less
than a predetermined value.

According to the nineteenth embodiment, there occurs the
strategic characteristic on whether priority 1s to be given to
the movement distance or increase of the ability related to
the movement, it 1s possible to improve the 1nterest of game.

A twentieth embodiment 1s the storage medium according
to the tenth embodiment, wherein the game program further
causes the one or more processors to execute: reducing or
expanding the gauge according to progress of the sports
game: and moving the second index at a speed 1n proportion
to length that 1s reduce or expanded.

According to the twentieth embodiment, the movement
distance can be changed by reducing or expanding the
gauge, and the second index 1s moved at the speed 1n
proportion to the length of the gauge, and therefore, the
predetermined period of time 1s not shortened. That 1s,
operability 1s not impaired.

A twenty-first embodiment 1s a game apparatus that 1s
executable a sports game that 1s advanced by moving a
moving object according to a player operation, and provided
with one or more processors, wherein the one or more
processors execute: determining a parameter for moving the
moving object when started according to a player operation;
detecting, during a predetermined period of time 1n a time
that the parameter 1s being determined, a player operation
indicative of a temporal direction mmput for determining a
change of a trajectory after starting of movement of the
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moving object; and moving the moving object based on a
detected player operation indicative of the temporal direc-

tion 1mput atter determination of the parameter while reflect-
ing the temporal direction input onto the trajectory.

A twenty-second embodiment 1s a game control method
of a computer that 1s executable a sports game that is
advanced by moving a moving object according to a player
operation, comprising steps of: (a) determining a parameter
for moving the moving object when started according to a
player operation; (b) detecting, during a predetermined
period in the step (a), a player operation indicative of a
temporal direction input for determining a change of a
trajectory after starting of movement of the moving object;
and (¢) moving the moving object based on a player opera-
tion 1indicative of the temporal direction input detected in the
step (b) after the step (a) while reflecting the temporal
direction mnput onto the trajectory.

According to the twenty-first embodiment and the twenty-
second embodiment, similar to the first embodiment, it 1s
possible to improve the interest of game.

The above described objects and other objects, features,
aspects and advantages of the embodiment(s) will become
more apparent from the following detailed description when
taken 1n conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an illustration view showing a non-limiting
example state wherein a left controller and a nght controller
are attached to a main body apparatus of this embodiment.

FIG. 2 1s an 1illustration view showing a non-limiting
example state where the left controller and the right con-
troller are detached from the main body apparatus, respec-
tively.

FIG. 3 1s six orthogonal views showing a non-limiting
example main body apparatus shown in FIG. 1 and FIG. 2.

FIG. 4 15 sixth orthogonal views showing a non-limiting
example left controller shown 1n FIG. 1 and FIG. 2.

FIG. 5 1s sixth orthogonal views showing a non-limiting
example right controller shown 1n FIG. 1 and FIG. 2.

FIG. 6 1s a block diagram showing a non-limiting example
internal configuration of the main body apparatus shown 1n
FIG. 1 and FIG. 2.

FIG. 7 1s a block diagram showing non-limiting example
internal configurations of the main body apparatus, the left
controller and the right controller shown 1n FIG. 1 and FIG.
2.

FIG. 8 1s a view showing a non-limiting first example
parameter determination screen.

FIG. 9 1s a view showing a non-limiting second example
parameter determination screen.

FIG. 10 1s a view showing a non-limiting third example
parameter determination screen.

FIG. 11 1s a view showing a non-limiting fourth example
parameter determination screen.

FIG. 12 1s a view showing a non-limiting fifth example
parameter determination screen.

FIG. 13A1s a view showing a non-limiting example range
that dewviation 1s determined, and FIG. 13B 1s a view
showing another non-limiting example that deviation 1s
determined.

FIG. 14 1s a view showing a non-limiting sixth example
parameter determination screen.

FIG. 15A 1s a table showing a non-limiting example of a
direction mput for each frame, and FIG. 15B 1s a table
showing a non-limiting example a direction mnput averaged
for each operation section.
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FIG. 16 1s a view showing a non-limiting example cor-
respondence table of a moving time on a reference trajectory
and a horizontal distance.

FIG. 17 1s a view showing a non-limiting example method
that determines a direction input atfecting a trajectory of a
ball 1n a certain time.

FIG. 18A 1s a view showing a non-limiting example
method that rotates a velocity vector of a ball nghtward, and
FIG. 18B 1s a view showing a non-limiting example method
that rotates the velocity vector of the ball upward.

FIG. 19 1s a view showing a non-limiting seventh example
parameter determination screen.

FIG. 20 15 a view showing a non-limiting eighth example
parameter determination screen.

FIG. 21 1s a view showing a non-limiting ninth example
parameter determination screen.

FIG. 22 1s a view showing a non-limiting example
memory map of a DRAM of a main body apparatus shown
in FIG. 6.

FIG. 23 1s a view showing a non-limiting example data
storage area shown 1n FIG. 22.

FIG. 24 1s a view showing non-limiting example specific
contents of character data shown 1n FIG. 23.

FIG. 25 1s a flowchart showing non-limiting example
overall game processing of a processor of the main body
apparatus shown 1n FIG. 6.

FIG. 26 1s a flowchart showing a part of non-limiting
example game controlling processing shown in FIG. 25.

FIG. 27 1s a flowchart showing the other part of the
non-limiting example game controlling processing shown in
FIG. 25, following FIG. 26.

FIG. 28 1s a flowchart showing non-limiting example first
parameter determination processing shown in FIG. 26.

FIG. 29 1s a flowchart showing a part of non-limiting
example second parameter determination processing shown
in FIG. 26.

FIG. 30 1s a tlowchart showing another part of the
non-limiting example second parameter determination pro-
cessing shown 1n FIG. 26, following FIG. 29.

FIG. 31 1s a flowchart showing a further part of the
non-limiting example second parameter determination pro-
cessing shown 1n FIG. 26, following FIG. 30.

FIG. 32 1s a flowchart showing a part of non-limiting
example ball movement processing shown in FIG. 26.

FIG. 33 a flowchart showing another part of the non-
limiting example ball movement processing shown 1n FIG.

26, following FIG. 32.

DETAILED DESCRIPTION OF NON-LIMITING
EXAMPLE EMBODIMENTS

A non-limiting example game system according to an
exemplary embodiment will be described in the following.
The non-limiting example game system 1 according to this
embodiment comprises a main body apparatus (an informa-
tion processing apparatus that functions as a game apparatus
main body 1n this embodiment) 2, a leit controller 3 and a
right controller 4. The left controller 3 and the right con-
troller 4 are attachable to or detachable from the main body
apparatus 2, respectively. That 1s, the game system 1 can be
used as a unified apparatus formed by attaching each of the
lett controller 3 and the rnight controller 4 to the main body
apparatus 2. Moreover, 1n the game system 1, the main body
apparatus 2, the left controller 3 and the right controller 4
can also be used as separate bodies (see FIG. 2). In the
following, the hardware structure of the game system 1
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according to this embodiment will be described, and then,
the control of the game system 1 of this embodiment will be
described.

FIG. 1 1s an 1illustration view showing an example of a
state where the left controller 3 and the right controller 4 are
attached to the main body apparatus 2. As shown 1 FIG. 1,
the lett controller 3 and the right controller 4 is respectively
attached to the main body apparatus 2, thereby to be unified
it. The main body apparatus 2 1s an apparatus for performing
various processing (game processing, for example) 1n the
game system 1. The main body apparatus 2 comprises a
display 12. Each of the left controller 3 and the right
controller 4 1s a device comprising an operation section with
which a user provides inputs.

FIG. 2 1s an 1llustration view showing an example of a
state where the lett controller 3 and the right controller 4 are
detached from the main body apparatus 2, respectively. As
shown 1n FIG. 1 and FIG. 2, each of the left controller 3 and
the right controller 4 1s attachable to and detachable from the
main body apparatus 2. In addition, 1t should be noted that
the left controller 3 and the right controller 4 may be referred
to collectively as a “controller” 1n the following.

FIG. 3 1s s1x orthogonal views showing an example of the
main body apparatus 2. As shown 1n FIG. 3, the main body
apparatus 2 comprises a housing 11 having an approximately
plate-shape. In this embodiment, a main surface (in other
words, a surface on a front side, that 1s, a surface on which
the display 12 1s provided) of the housing 11 has a generally
rectangular shape.

In addition, a shape and a size of the housing 11 are
optional. As an example, the housing 11 may be of a portable
s1ize. Moreover, the main body apparatus 2 alone or the
unified apparatus obtained by attaching the left controller 3
and the right controller 4 to the main body apparatus 2 may
be a mobile apparatus. The main body apparatus 2 or the
unified apparatus may be a handheld apparatus. The main
body apparatus 2 or the unified apparatus may be a handheld
apparatus or a portable apparatus.

As shown 1n FIG. 3, the main body apparatus 2 comprises
the display 12 that 1s provided on the main surface of the
housing 11. The display 12 displays an image generated by
the main body apparatus 2. In this embodiment, the display
12 1s a liqud crystal display device (LCD). However, the
display 12 may be an arbitrary type display.

Moreover, the main body apparatus 2 comprises a touch
panel 13 on a screen of the display 12. In this embodiment,
the touch panel 13 is of a type that allows a multi-touch input
(e.g., a capacitive type). However, the touch panel 13 may
be of any type, and for example, the touch panel 13 may be
of a type that allows a single-touch 1put (e.g., a resistive
type).

The main body apparatus 2 includes speakers (1.e., speak-
ers 88 shown 1n FI1G. 6) within the housing 11. As shown 1n
FIG. 3, speaker holes 11a and 115 are formed on the main
surface of the housing 11. Then, sounds output from the
speakers 88 are emitted through the speaker holes 11a and
115.

Moreover, the main body apparatus 2 comprises a left
terminal 17 that 1s a terminal for the main body apparatus 2
to perform wired communication with the left controller 3,
and a right terminal 21 that 1s a terminal for the main body
apparatus 2 performs wired communication with the right
controller 4.

As shown 1n FIG. 3, the main body apparatus 2 comprises
a slot 23. The slot 23 1s provided on an upper side surface
of the housing 11. The slot 23 has a shape to which a
predetermined type of storage medium can be attached. The

10

15

20

25

30

35

40

45

50

55

60

65

8

predetermined type of storage medium 1s, for example, a
dedicated storage medium (e.g., a dedicated memory card)
for the game system 1 or an information processing appa-
ratus of the same type as the game system 1. The predeter-
mined type of storage medium 1s used to store, for example,
data (e.g., saved data of an application or the like) used by
the main body apparatus 2 and/or a program (e.g., a program
for an application or the like) executed by the main body
apparatus 2. Moreover, the main body apparatus 2 comprises

a power button 28.

The main body apparatus 2 comprises a lower terminal
27. The lower terminal 27 1s a terminal through which the
main body apparatus 2 performs communication with a
cradle. In this embodiment, the lower terminal 27 1s a USB
connector (more specifically, a female connector). When the
unified apparatus or the main body apparatus 2 alone 1s put
on the cradle, the game system 1 can display on a stationary
monitor an 1mage generated by and output from the main
body apparatus 2. Moreover, 1n this embodiment, the cradle
has the function of charging the unified apparatus or the
main body apparatus 2 alone that 1s put on the cradle.
Moreover, the cradle has a function of a hub device (spe-
cifically, a USB hub).

FIG. 4 1s s1x orthogonal views showing an example of the
left controller 3. As shown in FIG. 4, the left controller 3
comprises a housing 31. In this embodiment, the housing 31
has a vertically long shape, that 1s, 1s shaped to be long 1n an
up-down direction (i.e., a y-axis direction shown i FIG. 1
and FIG. 4). In a state where the left controller 3 1s detached
from the main body apparatus 2, the left controller 3 can also
be held 1n a direction that the left controller 3 1s vertically
long. The housing 31 has a shape and a size that when held
in a direction that the housing 31 is vertically long, the
housing 31 can be held with one hand, especially the left
hand. Moreover, the left controller 3 can also be held 1n a
direction that the left controller 3 1s horizontally long. When
held 1n the direction that the left controller 3 1s horizontally
long, the left controller 3 may be held with both hands.

The left controller 3 comprises an analog stick 32. As
shown 1n FIG. 4, the analog stick 32 1s provided on a main
surface of the housing 31. The analog stick 32 can be used
as a direction input section capable of mnputting a direction.
The user tilts the analog stick 32 and thereby can input a
direction corresponding to a tilted direction (and mnput a
magnitude corresponding to a tilted angle). In addition, the
left controller 3 may comprise a cross key or a slide stick
capable of performing a slide input, or the like as the
direction input section, instead of the analog stick. More-
over, 1n this embodiment, it 1s possible to provide an 1nput
by pressing the analog stick 32.

The left controller 3 comprises various operation buttons.
The left controller 3 comprises four (4) operation buttons
33-36 (specifically, a right direction button 33, a down
direction button 34, an up direction button 35 and a left
direction button 36) on the main surface of the housing 31.
Furthermore, the left controller 3 comprises a record button
37 and a “-” (minus) button 47. The leit controller 3
comprises an L-button 38 and a ZL-button 39 1n an upper
left portion of a side surface of the housing 31. Moreover,
the left controller 3 comprises an SL-button 43 and an
SR-button 44 on a surface at a side to be attached to the main
body apparatus 2 out of side surfaces of the housing 31.
These operation buttons are used to input instructions
according to various programs (€.g., an OS program and an
application program) executed by the main body apparatus

2.
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Moreover, the lett controller 3 comprises a terminal 42 for
the left controller 3 to perform wired communication with
the main body apparatus 2.

FIG. § 1s s1x orthogonal views showing an example of the
right controller 4. As shown in FIG. 5, the right controller 4
comprises a housing 51. In this embodiment, the housing 51
has a vertically long shape, that 1s, a shape long in the
up-down direction. In a state where the right controller 4 1s
detached from the main body apparatus 2, the right control-
ler 4 can also be held 1n a direction that the right controller
4 15 vertically long. The housing 51 has a shape and a size
that when held 1n a direction that the housing 31 1s vertically
long, the housing 51 can be held with one hand, especially
the right hand. Moreover, the right controller 4 can also be
held 1n a direction that the right controller 4 1s horizontally
long. When held 1n the direction that the right controller 4 1s
horizontally long, the right controller 4 may be held with
both hands.

Similar to the left controller 3, the right controller 4
comprises an analog stick 52 as a direction mput section. In
this embodiment, the analog stick 52 has the same configu-
ration as that of the analog stick 32 of the left controller 3.
Moreover, the right controller 4 may comprise a cross key or
a slide stick capable of performing a slide input, or the like
as the direction 1nput section, mstead of the analog stick.
Moreover, similar to the left controller 3, the right controller
4 comprises four (4) operation buttons 53-56 (specifically,
an A-button 53, a B-button 54, an X-button 55 and a
Y-button 356) on the main surface of the housing 51. Fur-
thermore, the right controller 4 comprises a “+” (plus) button
57 and a home button 58. Moreover, the right controller 4
comprises an R-button 60 and a ZR-button 61 in an upper
right portion of a side surface of the housing 51. Moreover,
similar to the left controller 3, the right controller 4 com-
prises an SL-button 65 and an SR-button 66.

Moreover, the right controller 4 comprises a terminal 64
for the right controller 4 to perform wired communication
with the main body apparatus 2.

FIG. 6 1s a block diagram showing an example of an
internal configuration of the main body apparatus 2. The
main body apparatus 2 comprises components 81-91, 97 and
98 shown 1n FIG. 6 1n addition to components shown 1n FIG.
3. Some of the components 81-91, 97 and 98 may be
mounted as electronic components on an electronic circuit
board to be accommodated 1n the housing 11.

The main body apparatus 2 comprises a processor 81. The
processor 81 1s an mformation processing section that per-
forms various types ol mformation processing to be per-
tformed by the main body apparatus 2, and may be composed
only of a CPU (Central Processing Unit), or may be com-
posed of a SoC (System-on-a-chip) having a plurality of
functions such as a CPU function and a GPU (Graphics
Processing Unit) function. The processor 81 executes an
information processing program (e.g., a game program)
stored 1n a storage section (specifically, an internal storage
medium such as a flash memory 84, an external storage
medium attached to the slot 23, or the like), thereby per-
forming the various types of information processing.

The main body apparatus 2 comprises a flash memory 84
and a DRAM (Dynamic Random Access Memory) 85 as
examples of internal storage media incorporated 1n the main
body apparatus 2. The flash memory 84 and the DRAM 85
are connected to the processor 81. The tlash memory 84 is
a memory mainly used to store various data (or programs) to
be saved 1n the main body apparatus 2. The DRAM 835 15 a
memory used to temporarily store various data used for
information processing.
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The main body apparatus 2 comprises a slot interface
(heremaftter, abbreviated as “I/F”) 91. The slot I’F 91 1s

connected to the processor 81. The slot I'F 91 1s connected
to the slot 23, and reads and writes, 1n accordance with
instructions from the processor 81, data from and to the
predetermined type of storage medium (e.g., a dedicated
memory card) attached to the slot 23.

The processor 81 appropniately reads and writes data from
and to the flash memory 84, the DRAM 85 and each of the

above storage media, thereby performing the above-de-
scribed 1mformation processing.

The main body apparatus 2 comprises a network com-
munication section 82. The network communication section
82 1s connected to the processor 81. The network commu-
nication section 82 performs communication (specifically,
wireless communication) with external apparatus via a net-
work. In this embodiment, as a first communication mannet,
the network communication section 82 i1s connected to a
wireless LAN to perform communication with external
apparatus by a system in conformity with the Wi-F1 stan-
dard. Moreover, as a second communication manner, the
network communication section 82 performs wireless com-
munication with a further main body apparatus 2 of the same
type by a predetermined communication system (e.g., com-
munication based on a unique protocol or infrared light
communication). In addition, the wireless communication in
the above-described second communication manner
achieves a function of enabling so-called “local communi-
cation”, in which the main body apparatus 2 can perform
wireless commumnication with further main body apparatus 2
placed 1n a closed local network area, and a plurality of main
body apparatus 2 perform communication directly with each
other to transmit and receive data.

The main body apparatus 2 comprises a controller com-
munication section 83. The controller communication sec-
tion 83 i1s connected to the processor 81. The controller
communication section 83 performs wireless communica-
tion with the left controller 3 and/or the right controller 4.
Although communication system between the main body
apparatus 2 and the left controller 3 and the right controller
4 1s optional, in this embodiment, the controller communi-
cation section 83 performs communication with the left
controller 3 and with the right controller 4 1n conformity
with Bluetooth (registered trademark) standard.

The processor 81 1s connected to the left terminal 17, the
right terminal 21 and the lower terminal 27. When perform-
ing wired communication with the left controller 3, the
processor 81 transmits data to the lett controller 3 via the left
terminal 17 and receives (or acquires) operation data from
the left controller 3 via the left terminal 17. Moreover, when
performing wired commumnication with the right controller 4,
the processor 81 transmits data to the right controller 4 via
the nght terminal 21 and receives (or acquires) operation
data from the right controller 4 via the right terminal 21.
Moreover, when performing communication with the cradle,
the processor 81 transmits data to the cradle via the lower
terminal 27. Thus, in this embodiment, the main body
apparatus 2 can perform both wired communication and
wireless communication with each of the left controller 3
and the night controller 4. Moreover, when the unified
apparatus formed by attaching the left controller 3 and the
right controller 4 to the main body apparatus 2 or the main
body apparatus 2 alone 1s attached to the cradle, the main
body apparatus 2 can output data (e.g., display image data
and sound data) to the stationary monitor or the like via the
cradle.
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Here, the main body apparatus 2 can perform communi-
cation with a plurality of left controllers 3 simultaneously (in
other words, 1n parallel). Moreover, the main body apparatus
2 can perform communication with a plurality of nght
controllers 4 simultancously (in other words, 1n parallel).
Theretfore, a plurality of users can simultancously provide
inputs to the main body apparatus 2, each using a set of the
left controller 3 and the right controller 4. As an example, a
first user can provide an input to the main body apparatus 2
using a {irst set of the left controller 3 and the right controller
4, and simultaneously, a second user can provide an input to
the main body apparatus 2 using a second set of the left
controller 3 and the right controller 4.

The main body apparatus 2 comprises a touch panel
controller 86 that 1s a circuit for controlling the touch panel
13. The touch panel controller 86 1s connected between the
touch panel 13 and the processor 81. Based on a signal from
the touch panel 13, the touch panel controller 86 generates,
for example, data indicating a position where a touch 1nput
1s performed, and outputs the data to the processor 81.

Moreover, the display 12 1s connected to the processor 81.
The processor 81 displays a generated image (e.g., an image
generated by performing the above information processing)
and/or an externally acquired image on the display 12.

The main body apparatus 2 comprises a codec circuit 87
and speakers (specifically, a left speaker and a right speaker)
88. The codec circuit 87 1s connected to the speakers 88 and
a sound 1nput/output (I/0) terminal 25 and also connected to
the processor 81. The codec circuit 87 1s a circuit for
controlling an mput/output of sound data to and from the
speakers 88 and the sound input/output terminal 25.

The main body apparatus 2 comprises a power control
section 97 and a battery 98. The power control section 97 1s
connected to the battery 98 and the processor 81. Moreover,
although not shown 1n FIG. 6, the power control section 97
1s connected to respective components of the main body
apparatus 2 (specifically, components that receive power
supplied from the battery 98, the left terminal 17 and the
right terminal 21). Based on a command from the processor
81, the power control section 97 controls power supply from
the battery 98 to the above-described components.

Moreover, the battery 98 1s connected to the lower ter-
minal 27. When an external charging device (e.g., a cradle)
1s connected to the lower terminal 27, and power 1s supplied
to the main body apparatus 2 via the lower terminal 27, the
battery 98 1s charged with the supplied power.

FIG. 7 1s a block diagram showing examples of internal
configurations of the main body apparatus 2, the left con-
troller 3 and the right controller 4. In addition, details of the
internal configuration of the main body apparatus 2 are
shown 1n FIG. 6 and thus are omitted 1n FIG. 7.

The left controller 3 comprises a communication control
section 101 that performs communication with the main
body apparatus 2. As shown 1n FIG. 7, the communication
control section 101 1s connected to components including
the terminal 42. In this embodiment, the communication
control section 101 can perform communication with the
main body apparatus 2 through both wired communication
via the terminal 42 and wireless communication not via the
terminal 42. The communication control section 101 con-
trols a method of performing communication by the left
controller 3 with the main body apparatus 2. That 1s, when
the left controller 3 1s attached to the main body apparatus
2, the communication control section 101 performs commu-
nication with the main body apparatus 2 via the terminal 42.
Moreover, when the lett controller 3 1s detached from the
main body apparatus 2, the communication control section
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101 performs wireless communication with the main body
apparatus 2 (specifically, the controller communication sec-
tion 83). The wireless communication between the commu-
nication control section 101 and the controller communica-
tion section 83 1s performed 1n accordance with Bluetooth
(registered trademark) standard, for example.

Moreover, the left controller 3 comprises a memory 102
such as a flash memory. The communication control section
101 1s constituted by a microcomputer (also referred to as a
microprocessor), for example, and executes firmware stored
in the memory 102, thereby performing various processing.

The left controller 3 comprises buttons 103 (specifically,
the buttons 33-39, 43, 44 and 47). Further, the leit controller

3 comprises the analog stick (1n FIG. 7, indicated as “‘stick™)
32. The respective buttons 103 and the analog stick 32
outputs information regarding an operation performed to
itself to the communication control section 101 repeatedly at
appropriate timings.

The communication control section 101 acquires infor-
mation regarding an 1input(s) (specifically, information
regarding an operation or the detection results of the sen-
sors) from respective iput sections (specifically, the buttons
103, the analog stick 32 and the sensors 104 and 105). The
communication control section 101 transmits operation data
including the acquired information (or information obtained
by performing predetermined processing on the acquired
information) to the main body apparatus 2. In addition, the
operation data 1s transmitted repeatedly, once every prede-
termined period of time. In addition, the interval that the
information regarding an iput(s) 1s transmitted from each of
the mput sections to the main body apparatus 2 may or may
not be the same.

The above-described operation data 1s transmitted to the
main body apparatus 2, whereby the main body apparatus 2
can obtain an 1nput(s) provided to the left controller 3. That
1s, the main body apparatus 2 can determine operations on
the buttons 103 and the analog stick 32 based on the
operation data.

The lett controller 3 comprises a power supply section
108. In this embodiment, the power supply section 108 has
a battery and a power control circuit. Although not shown,
the power control circuit 1s connected to the battery and also
connected to components of the left controller 3 (specifi-
cally, components that receive power supplied from the
battery).

As shown 1n FIG. 7, the night controller 4 comprises a
communication control section 111 that performs commu-
nication with the main body apparatus 2. Moreover, the right
controller 4 comprises a memory 112 connected to the
communication control section 111. The communication
control section 111 1s connected to components including the
terminal 64. The communication control section 111 and the
memory 112 have functions similar to those of the commu-
nication control section 101 and the memory 102, respec-
tively, of the left controller 3. Theretfore, the communication
control section 111 can perform communication with the
main body apparatus 2 through both wired communication
via the terminal 64 and wireless communication not via the
terminal 64 (specifically, communication 1n conformity with
the Bluetooth (registered trademark) standard), and a
method of communication to be performed with the main
body apparatus 2 1s controlled by the right controller 4.

The right controller 4 comprises mput sections similar to
the mput sections of the left controller 3. Specifically, the
right controller 4 comprises buttons 113 and the analog stick
52. These 1nput sections have functions similar to those of
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the mput sections of the left controller 3 and operate
similarly to the input sections of the lett controller 3.

The right controller 4 comprises a power supply section
118. The power supply section 118 has a function similar to
the power supply section 108 of the left controller 3, and
operates similarly to the power supply section 108.

Next, with reference to FIG. 8-FIG. 21, an outline of game
processing of a virtual golf game executed 1in the game
system 1 according this embodiment will be described.
Although detailed description 1s omitted, 1n the virtual golf
game, a player can perform stroke play alone or with another
player (human player or computer player). However, 1t 1s
possible to also play another golf game such as match play.
In the following, a case where the player plays the golf game
using a player character will be described, and since another
player 1s the same as the player, duplicate description will be
omitted.

In this embodiment, when starting a golf game application
to be played, a type of the golf game to be played (stroke
play or match play, for example) and a golf course to be
played are selected, and a character to be used 1s also
selected out of a plurality of characters. If such selections are
ended, the golf game 1s started 1n response to an operation
of the player or automatically.

Although detailed description 1s omitted, the plurality of
characters are different from each other in appearance, and
a maximum flight distance for each club 1s individually
assigned to each of the plurality of characters.

The main body apparatus 2 functions also as an 1mage
processing apparatus, and generates and outputs (or dis-
plays) display image data corresponding to various kinds of
screens such as a game 1mage. The processor 81 arranges
various kinds of objects and characters 1n a three-dimen-
sional virtual space, and generates a certain sight or scene.
An 1mage taking (that 1s, viewing from a viewing point) this
sight or scene by a virtual camera 1s displayed on the display
12 as the game 1mage.

In addition, in this specification, a hole on a green that the
golf ball 1s to be put 1n 1s referred to as a “cup”, and a district
or area to be played from a teeing area to the green in the
golf course (that 1s, a range where the character 1s movable)
1s referred to as a “hole”. Moreover, 1n this specification, a
“cup-in” means that the golf ball goes into the cup.

When the golf game 1s started, and a game 1mage includ-
ing an 1mage (background 1image) of a teeing area of a start
hole of the selected golf course and a part of the hole
viewable from the teeing area 1s displayed on the display 12.
For example, the start hole 1n the golf course 1s generated 1n
a game space or game lield, and a position and orientation
of the virtual camera are set so as to face a direction that the
player character hits the ball from a predetermined position
behind the teeing area. As a non-limiting example game
image, a parameter determination screen 300 as shown 1n
FIG. 8 1s displayed on a display device (for example, display
12).

As shown 1n FIG. 8, a player character 302 1s displayed
in the parameter determination screen 300, and the player
character 302 holds a virtual golf club (hereinafter, simply
referred to as “club”) 304. As can be seen also in FIG. 8, the
player character 302 1s displayed 1n an address state, and a
virtual golf ball (heremafiter, simply referred to as “ball”)
306 that 1s teed-up 1s placed at a predetermined position. As
described above, the background image 308 1s displayed 1n
the parameter determination screen 300. In an example
shown 1n FIG. 8, as the background image 308, virtual
objects such as the teeing area, left and right tee markers,
fairways, trees, sky and clouds are displayed. Moreover, 1n
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FIG. 8, a virtual pin 310 1s displayed at an approximately
center of the parameter determination screen 300.

A display area 314 for displaying the type of club 304
used by the player character 302 for hitting 1s provided 1n a
lower right corner of the parameter determination screen
300. If the type of club 304 is changed in the parameter
determination screen 300, an 1image of the club 304 that the
player character 302 holds 1s changed to an 1image to a club
304 of a type after changed. At this time, the type of club 304
to be displayed 1n the display area 314 1s also changed. In
this embodiment, 1t 1s possible to change the type of club 304
by depressing the L-button 38 or the R-button 60. If the
L-button 38 1s depressed, the type of club 1s changed to a
club 304 longer than the current club 304, and the type of
club 1s changed to a club 304 shorter than the current club
304 1f the R-button 60 1s depressed. According to the type of
club 304, the flight distance of the ball 306 at the time of
hitting the ball 306 with 100% (percent) of a hitting power
1s determined. However, the tlight distance may be changed
according to a type of player character 302.

Moreover, a star-shaped ability gauge 316 1s displayed
above the display area 314. The ability gauge 316 displays
a magnitude (or accumulative amount) of the parameter
(heremaftter, referred to as “ability increase parameter’™) for
determining whether the ability of the club 304 to be used
can be increased. If the ability increase parameter 1s accu-
mulated, a color 1n the star-shaped ability gauge 316 1s
changed according to the accumulative amount. If the ability
gauge 316 becomes full, that 1s, 1f the ability increase
parameter reaches a maximum value (for example, 100),
according to an operation of the player, the ability of the club
304 to be used can be increased. For example, when the
player depresses the Y button 36, increasing the ability of the
club 304 1s selected. It 1s possible to cancel increasing the
ability of the club 304 by depressing the Y button 56 again
or depressing the B-button 54. Moreover, 1f the player
character 302 hits the ball 306 1n a state that the ability of the
club 304 1s increased, the ability increase parameter 1s made
into a minimum value (for example, O (zero)).

In this embodiment, 1f a predetermined condition 1s sat-
isfied, the ability increase parameter 1s accumulated. As an
example, the predetermined condition 1s to hit the ball 306
by less than 75% of the hitting power of the maximum value
(100%). In other embodiments, the predetermined condition
may be to acquire or use a predetermined i1tem or/and to
fulfill a predetermined quota. The accumulative amount of
the ability increase parameter may be a fixed value or a
variable value. For example, if the hitting power 1s less than
75%, a predetermined accumulative amount (for example,
20) 1s added to the ability increase parameter. However, the
accumulative amount may be increased as the hitting power
becomes smaller from 75%.

An operation for changing the type of the club 304 and
increasing the ability of the club 304, that 1s, determining
some parameters related to the movement of the ball 306
(hereinafter, referred to as “first parameter”) (hereinatter,
“first parameter determining operation™) 1s performed prior
to an operation, using the movement gauge 320, for deter-
mining a second parameter related to movement of the ball
306 (hereinafter, referred to as “second parameter”) (here-
mafter, referred to as “second parameter determination
operation”) described later. Moreover, detailed description 1s
omitted, prior to the second parameter determination opera-
tion, 1t 1s possible to perform not only selection of the club
304 and selection whether the ability 1s to be increased but
also a change of a launch direction of the ball 306 according
to an operation of the player, that 1s, a direction 1n a left and
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right direction (horizontal direction) at the time of starting
the movement of the ball 306. This launch direction 1n the
horizontal direction 1s also the above-described first param-
cter related to the movement of the ball 306. For example,
it 1s possible to change the launch direction in the horizontal
direction of the ball 306 by tilting the analog stick 32 to left
or right.

Furthermore, a movement gauge 320 for determining the
second parameter related to the movement of the ball 306 1s
displayed in the right side of the center of the parameter
determination screen 300 and 1n the leit side of the display
area 314 and the ability gauge 316. In this embodiment, the
second parameter related to the movement of the ball 306 1s
the hitting power of the ball 306, the change of a trajectory
of the ball 306 and the deviation of the trajectory of the ball
306.

In this embodiment, the change of the trajectory means a
change direction in the vertical (up and down) direction and
horizontal (left and right) direction and a change amount
with respect to the trajectory when the ball 306 1s hit in a
launch direction that 1s determined 1 advance (heremafter,
referred to as “reference trajectory”). Here, the reference
trajectory means the parabola that 1s determined by the type
of the club 304 to be used (specifically, a launch angle 1n the
vertical direction) and the hitting power (specifically, an
initial velocity of the ball 306) (see FIG. 17). Moreover, 1n
this embodiment, the deviation of the trajectory means a
deviation direction (in this embodiment, in the horizontal
direction) and a deviation amount of the launch direction of
the ball 306.

The parabola can be calculated according to Equation 1 in
the general physical calculation of projectile motion. More-
over, a position of the ball 306 at the time t can be calculated
according to Equation 2. However, 1t 1s assumed that a
predetermined gravitational acceleration g i1s set i the
virtual game space. Moreover, theta (0) 1s a launch angle in
the vertical direction of the ball 306, and v, 1s an 1nitial
velocity of the ball 306. The launch angle 0 1n the vertical
direction of the ball 306 1s set in advance for each club 304.
Furthermore, the nitial velocity v, of the ball 306 1s set
according to the hitting power and the maximum flight
distance of the club 304 to be used. Moreover, t 1s time
(frame). A frame 1s a umt time of screen update, for example,
/60 second.

Moreover, a local coordinates system 1s set when calcu-
lating the reference trajectory. Specifically, the current posi-
tion of the ball 106 i1s set at a reference position (origin
point), an axis that 1s horizontally extended toward a virtual
landing point from the current position of the ball 106 1s set
on an X-axis, and an axis that 1s perpendicular to this X-axis
and extended 1n a height direction of the virtual space 1s set
on a Y-axis. Furthermore, a Z-axis perpendicular to both the
X-axis and the Y-axis 1s set. Moreover, a direction horizon-
tally extending toward the virtual landing point from the
current position of the ball 106 1s set as a plus or positive
direction of the X-axis, a direction toward an upper direction
of the virtual space 1s set as a plus or positive direction of the
Y-axis, and a direction toward the right when viewing the
positive direction of the X-axis i1s set as a plus or positive
direction of the Z-axis.

However, when calculating the reference trajectory, 1t 1s
assumed that the terrain (or the ground) has no slope.
Therefore, in the game space, a parabola from the current
position of the ball 306 to a position at the same height as
the height at thus current position (i.e., a position at a
horizontal arrival distance) 1s calculated as the reference
trajectory.
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Reference trajectory

y=tan 0*x—(gx*)/(2vs> cos” 0) [Equation 1]
Position

X=vq cos 0%t

y=v, sin 0%1—(gr*)/2 [Equation 2]

In addition, although the reference trajectory 1s a parabola
calculated by general physical calculation 1n this embodi-
ment, the reference trajectory may be evaluated based on
simulation processing that takes into account the influences
of the air resistance and the lift force accompanying the ball
spin 1n the virtual space.

Here, the movement gauge 320 will be described 1n detail.
As shown m FIG. 8, the movement gauge 320 includes a
rectangular area (heremafiter, referred to as “basic area™) 322
formed 1n a vertically long bar shape (belt shape), and the
basic area 322 1s divided into four sections (or areas). In this
embodiment, the four divided sections are called a first
operation section 322a, a second operation section 3225, a
third operation section 322¢ and a fourth operation section
3224 1n an order from the bottom in the parameter deter-
mination screen 300. The movement gauge 320 1s displayed
in white color lines as an example, and an inside of the basic
arca 322 1s 1n black color prior to the second parameter
determination operation.

Moreover, the movement gauge 320 includes an area
(hereinaftter, referred to as “risk area™) 324 that a size and a
shape are variably set outside the basic area 322. Although
described later in detail, the risk area 324 1s an area for
determining the deviation of the ball 306 to a direction 1n left
or right beyond a range of the basic area 322. A size and a
shape of the risk area 324 are variably determined based on
the club 304 to be used and a state of a lie. Briefly, like a case
ol general actual golf, as the difliculty of hitting increases,
the size of the risk area 324 increases. Moreover, as an
example, an 1nside of the risk area 324 is 1n red color.

In this embodiment, although the basic area 322 and the
risk area 324 are separated by color 1n order to show the risk
arca 324 intelligibly, these may be shown integrally without
separating by color. For example, the risk area 324 may be
formed by a part of basic area 322 that 1s deformed to spread
in the left and right directions.

In the parameter determination screen 300 shown in FIG.
8, 1f there 1s an instruction to start the second parameter
determination operation (in this embodiment, depressing the
A-button 33), the first index 1mage 326 1s started to be
moved toward one end (1.e., an upper end of the movement
gauge 320) from an 1nitial position (1.e., a lower end of the
movement gauge 320). The first index 1mage 326 1s an index
for determining the hitting power, and 1s moved with a
movement speed V1.

As shown 1n FIG. 9, 11 the first index 1mage 326 1s moved.,
a color of a portion that the first index 1mage 326 1s moved
in the movement gauge 320 1s changed (slant-line portion 1n
FIG. 9). As an example, 1f the first index 1mage 326 1s moved
in the movement gauge 320, the color of the portion being
moved 1s changed to yellow. In this embodiment, although
a color of the basic area 322 1s changed, a color of the risk
area 324 1s not changed.

In addition, although the color of the portion that the first
index 1mage 326 1s moved 1s changed, 1n this embodiment,
instead of the movement of the first index image 326, a color
of an mside of the movement gauge 320 may be gradually
changed from the lower end toward the upper end of the
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movement gauge 320. In this case, a speed that the color 1s
changed 1s the movement speed V1.

The hitting power 1s determined according to a position
that the first index 1mage 326 1s made to be stopped within
a range that 1s equal to or larger than a mimimum value (0%)
and equal to or smaller than a maximum value (100%).
However, when the first index image 326 1s located at the
lower end of the movement gauge 320, the hitting power 1s
a mimmum, and the hitting power 1s a maximum when the
first index 1mage 326 i1s located at the upper end of the
movement gauge 320. If there 1s an instruction to stop
(depressing the A-button 53 1n this embodiment), the first
index 1image 326 i1s stopped moving. The hitting power 1s
determined according to a rate of the length from the lower
end of the movement gauge 320 to the first index 1image 326
having been stopped, with respect to full length of the
movement gauge 320. Strictly, since the first index image
326 1s slanted gradually according to deformation of each of
the operation sections 322a-322d as it goes to the upper end
from the lower end of the movement gauge 320, the hitting
power 1s determined by the length from the lower end of the
movement gauge 320 to a position of the center of the first
index image 326. That 1s, the closer the first index 1mage 326
to the upper end of the movement gauge 320, the larger the
hitting power. Since the 1nitial velocity v, of the ball 306 1s
determined based on the hitting power as described above,
the closer the first index 1image 326 to the upper end of the
movement gauge 320, the longer the movement distance of
the ball 306.

When there 1s no instruction to stop, the first index image
326 1s moved, while a moving direction thereof 1s reversed,
toward the lower end of the movement gauge 320 after
reaching the upper end of the movement gauge 320. If the
first index 1mage 326 reaches the lower end of the movement
gauge 320, the first index 1mage 326 1s stopped moving, it
becomes necessary to perform again the second parameter
determination operation, or a missed shot or whill (swing
and a miss) occurs.

In addition, even when the first index image 326 1s moved
toward the lower end of the movement gauge 320, 1t 1s
possible for the player to stop movement of the first index
image 326.

Moreover, 1n other embodiments, the first index 1mage
326 may be moved again toward the upper end from the
lower end when reaching the upper end of the movement
gauge 320.

FIG. 10 shows a non-limiting example parameter deter-
mination screen 300 when movement of the first index
image 326 1s stopped. As shown in FIG. 10, the first index
image 326 1s stopped at a position closer to the upper end
from the center of the fourth operation section 322d. It the
first index 1mage 326 1s stopped, the second index image 330
1s started moving toward the upper end from the lower end
of the movement gauge 320 with the movement speed V2.
The second index 1mage 330 i1s an index that indicates a
predetermined period of time (hereinafter, referred to as
“direction 1mput period”) capable of mnputting a direction
changing the trajectory of the ball 306 and a magnitude to be
changed (1.e., change amount) and a portion (or section) that
the trajectory of the ball 306 1s to be changed. Although the
movement speed V2 1s the same as the movement speed V1
as an example, the movement speed V2 may be a different
speed.

The second 1index image 330 1s moved from the lower end
of the movement gauge 320 to a position of the stopped first
index image 326. This period of time 1s the direction 1mnput
period. Therefore, when the first index 1image 326 1s stopped

10

15

20

25

30

35

40

45

50

55

60

65

18

in the middle of the operation section 322a, 3225, 322c¢ or
3224, the direction mput period 1s made to be shorter in
comparison to a case where this first index image 326 is
stopped at a trailing end of the same operation section 3224,
322bH, 322¢ or 322d. The player can perform, 1n the direction
input period, the direction input temporally (in a time course
manner) 1i the hitting power 1s specified by stopping the
movement of the first index 1mage 326. By this temporal
(over-time) direction input, 1t 1s possible to change the
trajectory of the ball after hitting {rom the reference trajec-
tory. That 1s, 1t 1s possible to move the ball 306 while
temporally (over-time) reflecting into the trajectory the
temporal direction input. As described above, since the
second 1ndex 1image 330 1s moved with the movement speed
V2, the direction mput period 1s variably set according to the
position of the first index image 326.

Therefore, since the player can stop the first index image
326 1n consideration of not only the hitting power but the
direction input period, the interest and strategic character-
istic of the game can be 1mproved.

However, the temporal direction input 1s a direction 1nput
detected in the direction input period, and the player does
not always pertform the direction input during this direction
iput period.

The player can perform the direction input by tilting the
analog stick 32. The analog stick 32 can be tilted 1n the
direction of 360 degrees, and therefore, 1t 1s possible to
perform the direction mput of 360 degrees. Moreover,
according to a magnitude of an angle that the analog stick 32
1s tilted, 1.e., a tilt amount, a magnitude (or strength) that
changes the trajectory of the ball 306 1n a direction that the
analog stick 32 1s tilted (heremafter, referred to as “tilt
direction™). That 1s, the player can determine not only a
direction that the trajectory of the ball 306 1s changed but a
degree of change. Therefore, 1t 1s possible to make the player
have interest to the direction mnput 1tself.

FIG. 11 shows a non-limiting example parameter deter-
mination screen 300 during movement of the second index
image 330. As shown 1n FIG. 11, when the second index
image 330 1s moved, a color of a portion that the second
index 1mage 330 1s moved in the movement gauge 320 is
changed into orange color. However, a color of the risk area
324 1s not changed. Moreover, in FIG. 11, i order to
distinguishably show a color that 1s changed when the first
index 1mage 326 1s moved and a color that 1s changed when
the second index 1image 330 1s moved, a direction of the slant
lines and a gap between adjacent slant lines are changed 1n
comparison to those 1n the parameter determination screen
300 shown 1in FIG. 9 and FIG. 10, and the slant lines
indicative of the color that 1s changed due to movement of
the first index 1image 326 are omitted. Moreover, instead the
movement of the second index image 330, the color of an
inside of the movement gauge 320 may be changed gradu-
ally from the lower end of the movement gauge 320 to the
position that the first index 1mage 326 1s stopped. In this
case, a speed that the color 1s changed 1s the movement
speed V2.

Moreover, as shown in FIG. 11, an image 332 indicative
of the direction mput (hereinafter, referred to as “‘arrow
image”) 1s displayed in the center of the first operation
section 322a. The arrow 1mage 332 1s an image indicative of
a direction 1nput that a plurality of direction mputs detected
for each frame in the operation section 322a, 32256, 322¢ or
3224 displayed are unified into one (hereinatter, referred to
as “section direction mput”). As described above, the direc-
tion mput 1s the t1lt amount that the analog stick 32 1s tilted
in up, down, left or right, respectively, and therefore, the
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section direction input 1s a single two-dimensional vector
that input values 1 up, down, left or right are added to each
other. That 1s, 1n each of the operation sections 322a-322d,
an average value of a plurality of direction iputs detected
for each frame 1s calculated as the section direction input.

In this embodiment, since the arrow image 332 1s an
image that indicates single section direction input unifying
a plurality of direction inputs, the section direction mnput 1s
displayed in a number smaller than that of the detected
direction inputs. Therefore, the section direction input is
casy to understand.

A timing that the arrow 1mage 332 1s displayed 1s, as an
example, a timing that the predetermined number (for
example, 10-12) of direction inputs are detected. Therelore,
il a predetermined number of direction mnputs are detected,
the section direction input 1s calculated, and the arrow 1mage
332 indicating the section direction 1mput 1s displayed 1n the
corresponding operation section 322a, 3225, 322¢ or 322d.
Therefore, even 1f the second index image 330 1s being
moved 1n the middle of the operation section 322a, 3225,
322¢ or 322d, at a timing that the predetermined number of
the direction inputs are detected, the section direction input
1s calculated, and accordingly, the arrow i1mage 332 that
indicates the calculated section direction 1mput 1s displayed
in the corresponding operation section 322a, 3225, 322¢ or
3224

In another example, the section direction input may be
calculated when the second index image 330 reaches the
center of the operation section 322a, 3225, 322¢ or 3224,
and the arrow 1image 332 that indicates the calculated section
direction mput 1s displayed in the corresponding operation
section 322a, 32256, 322¢ or 3224d.

However, 1n any case, the arrow 1image 332 corresponding,
to the section direction mnput calculated from all the direc-
tion mputs detected i1n the operation section 322a, 3225,
322¢ or 3224 1s eventually displayed in the corresponding
operation section 322a, 322b, 322¢ or 322d4. That 1s, the
arrow 1mage 332 displayed in the middle of the operation
section 322a, 32256, 322¢ or 3224 that the second index
image 330 1s under movement 1s updated at the time that the
second 1ndex 1mage 330 1s moved to the trailing end of the
corresponding operation section 322a, 32256, 322¢ or 3224d.

Therefore, by looking the arrow image 332 displayed
during movement of the second index image 330 in the
operation section 22a, 3225, 322¢ or 322d, when the section
direction mput indicated by the arrow 1mage 332 does not
indicate desired direction and magnitude (or strength), the
player can modily the direction input so that the section
direction mput becomes the desired direction and magni-
tude. Theretore, the arrow 1mage 332 not only can show the
section direction input but can be said to be an index for
moditying the section direction mput. In this embodiment,
the strength that changes the trajectory of the ball 306 differs
dependent on the tilt amount of the direction input, and 1n
order to make the player understand the strength, the arrow
image 332 1s made to be displayed or hidden, and to be
changed to the content corresponding to the strength.

In this embodiment, the strength that changes the trajec-
tory of the ball 306 1s, including the tilt amount 1s 0 (zero),
classified into three stages (for example, strong, medium and
weak) 1n a case where the t1lt amount 1s larger than 0 (zero).
The tilt amount of the analog stick 32 1s changed by “0.1”
between “0” and “1.0”, and the t1lt amount at the time of not
tilted 1s “0” and the tilt amount at the time of tilted at the
maximum 1s “1.0”. Moreover, when the t1lt amount 1s larger
than O (zero) and equal to or less than “0.3”, the stage of
strength 1s determined as “weak”, when the tilt amount 1s

5

10

15

20

25

30

35

40

45

50

55

60

65

20

larger than “0.3” and equal to or less than “0.7”, the stage of
strength 1s determined as “medium™ (1.e., between “strong”
and “weak”), and when the tilt amount 1s larger than “0.7”
and equal to or less than “1.0”, the stage of strength is
determined as “‘strong”.

Therefore, 1n this embodiment, when the trajectory of the
ball 306 1s to be changed, the arrow 1mage 332 that the
strength that changes the trajectory of the ball 306 1s
expressed by three stages 1s displayed, and when not chang-
ing the trajectory of the ball 306, the arrow 1mage 332 1s not
displayed. The arrow image 332 shown in FIG. 11 1s an
arrow 1mage 332 in a case where the strength that changes
the trajectory of the ball 306 1s “strong”, and three arrows
(arrowheads) are displayed side by side. Although illustra-
tion 1s omitted, when the strength that changes the trajectory
of the ball 306 1s “weak”™, an arrow 1mage 332 that the arrow
1s one. Moreover, when the strength that changes the tra-
jectory of the ball 306 1s “medium™, an arrow 1mage 332 that
the arrows (arrowheads) are two.

However, the above-described classification of the
strength 1s performed only for displaying or hiding the arrow
image 332, and 1s not used when actually changing the
trajectory. In other embodiments, this classification may be
utilized when actually changing the trajectory. A method of
changing the trajectory of the ball 306 will be described
later.

In addition, although the strength that changes the trajec-
tory of the ball 306 1s classified into three stages 1n a case
where the tilt amount of the analog stick 32 1s larger than O
(zero) 1n this embodiment, this 1s a mere example, and 11 1t
1s two or more stages, 1t 1s also possible to classily ito four
Or more stages.

FIG. 12 shows a non-limiting example parameter deter-
mination screen 300 when the second mdex 1mage 330 1s
moved to a position that the first index 1mage 326 1s stopped.
As shown 1n FIG. 12, the second index image 330 1s made
to be hidden, and a color up to the position that the first index
image 326 stopped from the initial position of the movement
gauge 320 1s changed to orange color. Moreover, 1n the
parameter determination screen 300 shown in FIG. 12, the
arrow 1mage 332 1s displayed in each of the operation
sections 322a-322d. The trajectory of the ball 306 1s
changed 1n a direction indicated by the arrow image 332.
Therefore, 1n an example shown 1n FIG. 12, when the player
character 302 hits the ball 306, the ball 306 1s moved along
the trajectory that the reference trajectory 1s changed toward
right 1n a portion corresponding to the first operation section
3224, 1s changed toward left 1n a portion corresponding to
the second operation section 3225, 1s changed toward diago-
nally upper right i a portion corresponding to the third
operation section 322¢, and 1s changed toward diagonally
upper lett 1n a portion corresponding to the fourth operation
section 322d.

Furthermore, an image (hereinatter, referred to as “des-
ignation 1mage”) 328 that contacts a lower side of the first
index 1mage 326 1s displayed in the parameter determination
screen 300 shown 1n FIG. 12. The designation image 328 1s
an 1mage indicative of deviation of the trajectory of the ball
306. In this embodiment, the hitting power i1s determined
according to an operation of the player, and when the change
of the trajectory 1s determined, the deviation of the trajectory
1s determined by a lottery.

A position that the designation image 328 1s displayed 1s
determined by a lottery within a range of breadth of the
movement gauge 320 (or the first index image 326). In this
embodiment, a lottery period (hereinafter, referred to as
“deviation lottery period”) of predetermined time length (for
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example, 0.5 seconds (30 frames) grade) 1s set. The devia-
tion 1s automatically determined at the time of an end of the
deviation lottery period. Moreover, 1n the deviation lottery
period, a display position of the designation 1image 328 1s
changed at random along the first index 1image 326, and a
manner thereot 1s displayed 1n the parameter determination
screen 300 (heremafter, referred to as “lottery display”™).

When the designation image 328 1s located in the center
of the breadth of the movement gauge 320, there 1s no
deviation and a deviation amount 1n left and right 1s O (zero).
When the designation 1mage 328 1s located 1n the left from
the center of the movement gauge 320, the trajectory of the
ball 306 1s deviated to the left. Moreover, when the desig-
nation image 328 1s located in the right from the center of the
movement gauge 320, the trajectory of the ball 306 1s
deviated to the right. When the ball 206 1s deviated to the left
or the right, 1n either case, a deviation amount 1s enlarged as
the designation 1mage 328 1s moved away from the center of
the breadth of the movement gauge 320.

FIG. 13A 15 a view showing a non-limiting example range
that the deviation 1s determined, and FIG. 13B i1s a view for
showing another non-limiting example range that the devia-
tion 1s determined. In FIG. 13 A, the first index image 326 1s
stopped 1n a position that the risk area 324 1s not formed on
the movement gauge 320. Theretfore, 1n a case shown 1n FIG.
13 A, the deviation 1s determined within a range of the basic
area 322. On the other hand, in FIG. 13B, the first index
image 326 1s stopped 1n a position that the risk area 324 1s
formed on the movement gauge 320. At this time, 1n a case
shown 1in FIG. 13B, the deviation 1s determined within
ranges of the basic area 322 and the risk area 324. Therelore,
in the case shown 1n FIG. 13B, the hitting power becomes
larger than the case shown in FIG. 13A, and therefore, the
movement distance of the ball 306 becomes long, but the
deviation amount may become large. Therefore, the player
can play the golf game 1n consideration of the selection of
the club 304 and the magnitude of the hitting power depend-
ing on whether the movement distance 1s emphasized or the
directionality 1s emphasized.

In this embodiment, when there 1s deviation, the launch
direction of the ball 306 1n the horizontal direction (left and
right) 1s changed. The amount of change of the launch
direction of the ball 306 1s made to be larger 1n proportion
to the deviation amount. However, in another example,
when there 1s deviation, only the magmtude may be changed
(or moved) according to the deviation amount 1n a direction
of the deviation in a part or whole of the trajectory. In a
turther example, when there 1s deviation, both the launch
direction of the ball 306 and the trajectory may be changed.
These may be individually adopted according to the type of
the player character 302 or/and club 304.

Moreover, a line at a side of a trailing end (or upper end)
of each of the first operation section 322a, the second
operation section 3225, the third operation section 322¢ and
the fourth operation section 3224 1s set aslant. A slant degree
of the line at a side of the trailing end of each of the
operation sections 322a-322d 1s made larger as 1t goes to the
fourth operation section 3224 from the {irst operation section
322a. This slant degree 1s related to the deviation amount 1n
the horizontal direction (left and right) of the ball 306. In
general, as for a draw ball and a fade ball, the draw ball has
a longer movement distance. Therefore, in a case of a
right-handed character, as shown 1n FIG. 13A and FI1G. 13B,
the line at side of the trailing end 1s slanted downwardly as
it goes to right from left. That 1s, as to the right-handed
character, the movement distance of right deviation 1s longer
than that of left deviation. However, not only the line at a
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side of the trailing end 1s slanted but also each of the
operation sections 322a-322d 1s deformed so that the change
becomes larger toward the upper end from the lower end of
the movement gauge 320.

Therefore, as described above, the first index 1image 326
1s slanted gradually toward the upper end from the lower end
of the movement gauge 320.

Although 1llustration 1s omitted, 1n a case of left-handed
character, a direction of the slant of the boundary line at a
side of the trailing end of each of the operation sections
322a-322d becomes opposite to a case of the nght-handed
character.

In addition, although detailed description 1s omitted,
when there 1s deviation, the movement distance that 1s
changed due to the deviation aflects a distance that a rolling
distance aifter the ball 306 1s landed. When the designation
image 328 1s closer to the upper end of the movement gauge
320 than a position determining the hitting power, the
distance that the ball 306 rolls 1s made longer, and inversely,
when the designation 1mage 328 i1s farther from the upper
end of the movement gauge 320 than the position determin-
ing the hitting power, the distance that the ball 306 rolls 1s
made shorter. However, in a case where the terrain 1s sloped
and a case where a landing point 1s a bunker, a rough and a
hazard, the ball 306 rolls according to a slope of the terrain,
and moves or stops according to the landing point.

When the direction input period expires, a deviation
lottery 1s started, and 1n parallel therewith, the player char-
acter 302 starts the swing motion to hit the ball 306.
However, the swing motion of the player character 302 may
be started when the direction mput period expires and the
deviation lottery 1s ended.

FIG. 14 shows a non-limiting example parameter deter-
mination screen 300 immediately after the player character
hits the ball 306. In an example shown 1 FIG. 14, the
designation 1mage 328 does not have deviation or 1s slightly
toward the right since the designation image 328 1s located
near the center of the breadth of the basic area 322. There-
fore, the ball 306 1s started to move 1n a predetermined
launch direction or slightly to the right from the predeter-
mined launch direction.

Although 1llustration 1s omitted, when the ball 306 starts
moving, the virtual camera 1s moved behind the ball 306 so
as to take a bird’s-eye view from diagonally above. How-
ever, although detailed description 1s omitted, the virtual
camera 1s moved so as to follow the virtual ball 1n a case of
assuming that the ball 306 1s moved on the reference
trajectory. This 1s for showing by the game screen to the
player change of the trajectory of the ball 306. Therefore, a
field angle of the virtual camera 1s appropnately adjusted so
that the ball 306 1s included in the game screen.

Moreover, when the ball 306 starts moving, 1n the param-
cter determination screen 300 and the game screen until the
ball 306 1s stopped after landing, in the movement gauge
320, the operation section 322a, 3225, 322¢ or 322d corre-
sponding to the position of the ball 306 being currently
moved 1s distinguishably displayed, and the arrow image
332 for the operation section 322a, 322b, 322¢ or 322d 1s
displayed. The operation section 322a, 322b, 322¢ or 322d
corresponding to the position of the ball 306 being currently
moved 1s displayed 1n a color (1in this embodiment, yellow
color) different from a color (in this embodiment, orange
color) of other operation sections. However, each of the
arrow 1mages 332 of each of the operation sections 322a-
3224 displayed in the direction input period may be once
made 1n white color when the direction input period expires
and the player character 302 starts the swing motion, and the
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arrow 1mage 332 of the operation section 322a, 3225, 322c¢
or 322d corresponding to the position of the ball 306 being
currently moved may be displayed 1n a color (for example,
black color) different from those of other operation sections.
That 1s, the operation section 322a, 32256, 322¢ or 322d
corresponding to a position of the ball 306 being currently
moved and its arrow 1mage 332 are made to stand out (or
highlighted). Therefore, the player can know that the tra-
jectory of the ball 306 1s being changed to a direction
according to an own direction input.

However, 1n this specification, the operation section 322a,
322b, 322¢ or 322d corresponding to a position of the ball
306 being currently moved means the operation section
322a, 322b, 322¢ or 322d including a position in the
movement gauge 320 equivalent to a movement distance in
the horizontal direction (hereinafter, referred to as “horizon-
tal distance™) of the reference trajectory at the time “t” from
a start of movement of the ball 306 when assuming that the
length from the 1nitial position of the movement gauge 320
to the stop position of the first index image 326 at the time
that the hitting power 1s determined corresponds to the
horizontal arrival distance of the reference trajectory.

In addition, when the player character 302 hits the ball
306, the color 1n the movement gauge 320 1s returned to the
color (yvellow) of the time that the hitting power 1s deter-
mined, and the arrow 1mages 332 of the respective operation
sections 322a-322d4 are made to be hidden. However, the
arrow 1mages 332 may be displayed in semitransparent
white color.

Moreover, although it 1s made to be displayed in this
embodiment so that a whole of the operation section 322a
322b, 322¢ or 322d corresponding to the position of the ball
306 being currently moved 1s distinguishable, 1t does not
need to be limited to this. A predetermined designation
image such as a point or a line may be displayed at a position
of the movement gauge 320 corresponding to the position of
the ball 306 being currently moved. Moreover, 1t 1s sullicient
that only the arrow 1mage 332 of the operation section 3224
322b, 322¢ or 322d corresponding to the position of the ball
306 being currently moved 1s displayed. In this case, a color
of only the arrow 1mage 332 of the operation section 322a
322b, 322c¢ or 322d corresponding to the position of the ball
306 being currently moved may be changed while display-
ing all the arrow 1mages 332 of the respective operation
sections 322a-322d.

Since the parameter determination screen 300 shown 1n
FIG. 14 shows a state immediately after the player character
302 hits the ball 306, the first operation section 322a 1is
displayed distinguishably and the arrow image 332 of the
first operation section 322aq 1s displayed. In a case of
displaying each of the operation sections 322a-322d 1n an
identifiable manner, 1t 1s performed by applying a predeter-
mined color (in this embodiment, orange color) to each of
the operation sections 322a-3224d.

Next, a method of changing the trajectory of the ball 306
by using the direction input will be described. As described
above, when the player wants to change the trajectory of the
ball 306 from the reference trajectory, the player tilts the
analog stick 32 in the direction to be changed. Since an
operation 1mput of the player 1s detected for each frame,
when the analog stick 32 1s tilted, a tilt direction and a tilt
amount are detected for each frame.

In this embodiment, the trajectory of the ball 306 1s
changed by using the direction input in each of the operation
sections 322a-322d of the movement gauge 320 (hereinatter,
referred to as “section direction input”). The direction input
1s detected for each frame, after determining the hitting
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power, during the direction iput period from the initial
position of the second index 1mage 330 1s moved up to the
position that the first index 1mage 326 1s stopped. In this
embodiment, the ball 306 1s moved while making a temporal
direction mput (1.e., section direction input) retlect into the
trajectory temporally. However, there 1s an occasion that the
player does not perform the direction input 1n all or a part of
the direction input perlods For example, there 1s an occasion
that the direction input 1s detected only one time in the
direction iput periods. Moreover, as described later, the
section direction mnput that the direction mputs detected for
cach frame are averaged 1s calculated for each of the
operation sections 322a-322d. Therefore, a temporal section
direction 1nput 1s the section direction input for each of the
operation sections being continuous in time 1n two or more
operation sections (in this embodiment, 3224-3224), and
allects the trajectory of the ball 306 according to a time
series.

As described later, when the trajectory of the ball 306 1s
to be changed, 1n order to calculate by dividing into the
vertical (up and down) direction and the horizontal (left and
right) direction, the direction mput 1s stored as a t1lt amount
in the vertical direction and a tilt amount 1n the horizontal
direction separately. However, 1n this specification, a direc-
tion to that the analog stick 32 1s tilted means a direction out
of four directions (up, down, left and right) at the time of
viewing the left controller 3 from the front. That 1s, as shown
in FIG. 1 and FIG. 3, when predetermined three axes (x-axis,
y-axis and z-axis) are set for the game system 1 and its
components (i.e., the main body apparatus 2, the left con-
troller 3, the right controller 4), a direction 1n the horizontal
(left and night) direction corresponds to an x-axis and a
direction 1n the vertical (up and down) direction corresponds
a y-axis. Moreover, the trajectory of the ball 306 1s changed
based on the direction input by the player 1n any direction of
the four (up, down, left and right) directions at the time of
viewing the reference trajectory in a positive direction of the
X-axis from an origin point of the local coordinates system
(see FIG. 17). However, the origin point of the local coor-
dinates system 1s a moving start position of the ball 306. The
moving start position i1s a position of the ball 306 prior to
hitting.

FIG. 15A shows a non-limiting example table of the
direction mnputs detected for each frame i1n the direction
input period. In order to distinguish from the number of
frames of the reference trajectory described later, in the table
of the direction inputs, the number of frames 1s referred to
as the number of operation frames. This 1s the same also for
a table of average direction input shown 1n FIG. 15B.

In the table of the direction inputs, 1n the vertical (up and
down) direction, an upward direction tilt 1s expressed by
positive numerals and a downward tilt 1s expressed by
negative numerals. Moreover, in the horizontal (left and
right) direction, a rightward direction tilt 1s expressed by
positive numerals and a leftward tilt 1s expressed by negative
numerals. As described above, a magnitude of the numeral
indicates the tilt amount, and 1s expressed by the numbers
from O (zero) to 1.0.

The ball 306 15 to be moved 1n a direction indicated by the
arrow 1mage 332 in this embodiment, for each of the
operation sections 322a-322d, a plurality of direction inputs
are averaged. That 1s, the section direction input 1s calculated
for each of the operation sections 322a-322d. I the section
direction mput 1s calculated, this 1s rewritten as a detected
direction 1put in the operation section 322a, 32256, 322¢ or
3224 that section direction input 1s calculated. That 1s, 1n
cach of the operation sections 322q-322d, the direction
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inputs having the same values (1.e., the section direction
input) are written. FIG. 15B shows a non-limiting example
table of average direction mput for each of the operation
sections 322a-322d. Thus, the trajectory of the ball 306 1s
changed using the direction mput that 1s rewritten, 1.e., the
section direction nput.

In order to determine which section direction input 1s to
be reflected on which portion of the trajectory of the ball
306, in this embodiment, a correspondence table 1s created
that describes a horizontal distance for each movement time
(1.e., for each frame) for the reference trajectory. FIG. 16
shows a non-limiting example correspondence table. As
shown 1n FIG. 16, 1n the correspondence table, correspond-
ing to the number of frames (hereinafter, referred to as
“number of moving frames”), the horizontal distance d, (n 1s
an integer equal to or larger than 1 (one)) aifter a moving start
in a case where the ball 306 1s moved on the reference
trajectory 1s described. However, as described above, when
hitting the ball 306, the reference trajectory 1s calculated by
Equation 1 using the mitial velocity v, and the launch angle
0 (theta) of the ball 306, and the horizontal distance d, 1s the
position x calculated according to Equation 2.

FIG. 17 shows an example of the reference trajectory
based respectively on the movement gauge 320 when the
hitting power 1s determined to 100%, the direction mputs for
cach of the operation sections 322a-322d detected 1n this
case and the hitting power. Since the hitting power 1s 100%
as shown 1n FIG. 17, a period of time that the second 1ndex
image 330 1s moved on the operation sections 322a-322d 1s
the direction mput period. Moreover, in FIG. 17, the move-
ment gauge 320 1s drawn sideways, and the reference
trajectory 1s drawn corresponding to the movement gauge
320.

In addition, although a case where the hitting power 1s
100% 1s shown 1n FIG. 17, and a method of changing the
trajectory of the ball 306 will be described using this FIG.
17, the same may be applied to a case where the hitting
power 1s less than 100%.

As an example, 1t 1s conceivable that the horizontal
distance d, of the reference trajectory at a certain time t
(frame) 1s acquired from the correspondence table, a single
section direction 1nput 1s specified 1n a position correspond-
ing to this hornizontal distance d , and the trajectory of the
ball 306 1s changed by using this specified single section
direction input. The horizontal distance d, of the reference
trajectory at a certain time t 1s the horizontal distance d,
corresponding to the number of moving Iframes from a
moving start until the time t.

In addition, since this single section direction input is the
direction 1nput that a plurality of direction inputs are inte-
grated into one for each of the operation sections 322a-322d
as described above, especially, when straddling the opera-
tion section 322a-322d, there 1s a possibility that the trajec-
tory of the ball 306 1s not changed smoothly.

Therelore, 1n this embodiment, as shown by a dotted line
frame 1n FIG. 17, an average value of a plurality of section
direction inputs for several frames to a dozen frames before
and after with center on the section direction input at the
position corresponding to the horizontal distance d, at a
certain time t 1s calculated, and the position of the ball 306
in a next frame 1s calculated using the averaged section
direction iput. Accordingly, also 1 a case of straddling
operation sections 322a-322d, the trajectory of the ball 306
can be changed more smoothly.

In this embodiment, when the direction mput period
expires, a range ol the number p of operation frames that
ellects on the trajectory of the ball 306 (hereinatter, referred
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to as “correspondence range™) 1s determined for each hori-
zontal distance d, (or the number n of moving frames) in the
correspondence table. Then, when calculating the position of
the ball 306 of a next frame, an average value of a plurality
of section direction inputs included in the correspondence
range that corresponds to the horizontal distance d, of the
trajectory in the current frame 1s calculated.

However, the above-described method 1s an example, and
should not be needed to be limited. In other embodiments,
basically, the position of the ball 306 of the next frame 1s
calculated using the section direction mput of the position
corresponding to the horizontal distance d, at a certain time
t, only when an eflect of one frame straddles the sections as
such 1n a case where a start time of one frame corresponds
to near the trailing end of the operation section 322a, 3225
or 322¢ and an end time of this one frame corresponds to
near the start of a next operation section 32256, 322¢ or 3224,
depending on a ratio of time 1n one frame, a next position of
the ball 306 may be calculated by using a section direction
input obtained by combining the section direction inputs of
two adjacent sections.

When calculating the position of the ball 306 of the next
frame, a velocity vector of the ball 306 1n the current frame
and a two-dimensional vector on the average value of a
plurality of section direction inputs included 1n the corre-
spondence table corresponding to the horizontal distance d,
of the reference trajectory in the current frame are synthe-
s1zed with each other.

However, the velocity vector of the ball 306 1s a move-
ment direction and a movement amount of the ball 306 in the
current frame. The movement direction 1s gradually changed
according to the physical calculation of projectile motion
with the launch direction of the ball 306 as the initial
direction, and 1s also changed by the influence of the section
direction mput. Moreover, the movement amount 1s a value
that the horizontal distance d_ up to the current frame 1s
subtracted from the horizontal distance d, _, up to the next
frame. The horizontal distance 1s acquirable from the cor-
respondence table shown i FIG. 16.

Moreover, 1n this embodiment, as shown in FIG. 18A and
FIG. 18B, the velocity vector 1s rotated for each of a
horizontal (left and right) component and a vertical (up and
down) component of the two-dimensional vector indicative
of the averaged section direction input.

However, the movement of the ball 306 1s calculated by
the above-described local coordinates system, and FIG. 18A
1s a view that the virtual space of the local coordinates
system 1s viewed from right above, and FIG. 18B 1s a view
that the virtual space of the local coordinates system 1s
viewed from just beside.

In addition, as shown 1n FIG. 18A and FIG. 18B, 1n the
immediately before the frame N (i.e., the frame N-1), the
velocity vector 1s parallel to a direction of the X-axis of the
local coordinates system, and intersects perpendicularly
with each of the Y-axis and the Z-axis of the local coordi-
nates system.

Moreover, 1n FIG. 18A and FIG. 18B, for simplicity,
magnitudes of the velocity vectors 1n respective frames are
made the same. Actually, the tilt amount of the analog stick
32, that 1s, the strength of the direction 1nput 1s also taken
into consideration.

Furthermore, a vertical (up and down) mnput rotation axis
shown 1n FIG. 18A corresponds to a rotation axis 1n a case
of tilting the analog stick 32 1n the vertical direction, and a
horizontal (left and right) input rotation axis shown in FIG.
18B corresponds to a rotation axis 1 a case of tilting the
analog stick 32 to the horizontal direction.
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As shown 1n FIG. 18A, the velocity vector of the frame N
1s rotated around the horizontal mput rotation axis perpen-
dicular the vertical input rotation axis with respect to the last
(frame N-1) velocity vector according to the direction input
of the horizontal direction. An example shown 1n FIG. 18A
1s rotated about 30 degrees rightward centering on the
horizontal input rotation axis. Moreover, as shown 1n FIG.
18A, when an ornientation of the movement vector of the
frame N+1 1s to be determined by the averaged section
direction input, the horizontal input rotation axis 1s parallel
to the Y-axis of the local coordinates system. Although
detailed description 1s omitted, the velocity vector of the
next frame N+1 1s rotated about 30 degrees rightward
centering on the horizontal input rotation axis with respect
to a direction of the velocity vector of the frame N.

Moreover, as shown 1n FIG. 18B, the velocity vector of
the frame N+1 1s rotated around the vertical input rotation
axis perpendicular the horizontal mput rotation axis with
respect to the last velocity vector according to the direction
input of the vertical direction. In an example shown 1n FIG.
18B, the velocity vector of the next frame N+1 1s rotated
about 30 degrees upward centering on the vertical put
rotation axis. Moreover, as shown in FIG. 18B, when an
orientation of the movement vector of the frame N+1 1s to
be determined by a vertical component of the averaged
section direction input, the vertical mput rotation axis 1s
parallel to the Z-axis of the local coordinates system.
Although detailed description 1s omitted, the velocity vector
of the next frame N+1 1s rotated about 30 degrees upward
centering on the vertical iput rotation axis with respect to

a direction of the velocity vector of the frame N.

Thus, the movement vector 1s rotated around the horizon-
tal 1put rotation axis and the vertical mput rotation axis,
respectively using the two-dimensional vector for the aver-
aged section direction input, whereby the position of the ball
306 of the next frame N+1 1n a local coordinate can be
calculated.

In addition, when displaying a game 1mage, the position
of the ball 306 calculated 1n the local coordinates system 1s
converted ito the position of the ball 306 of a world
coordinates system.

Moreover, change of the trajectory by the direction input
1s performed up to the horizontal arrival position on the
reference trajectory, that 1s, up to a maximum value of the
number of moving frames (n, ) of i the correspondence
table.

However, by the time that the number of moving frames
progresses up to the maximum value of the correspondence
table, if the ball 306 1s cupped-1n, 11 the ball 306 collides an
object of the ground (e.g., fairrway, bunker, rough, water
hazard, OB (out of bounds)), 11 the ball 306 collides an
object placed on the ground (e.g., tree, building, wall), or the
ball 306 collides an object arranged 1n the air (e.g., airship,
balloon, block floating in the air), the change of the trajec-
tory by the direction 1nput 1s ended.

Moreover, even when the number of moving frames
progresses up to the maximum value of the correspondence
table, 11 the ball 306 1s not cupped-in, or if the ball does not
collide the object of the ground, the object arranged on the
ground or the object in the air, the ball 306 1s moved until
it collides any object 1 a direction of the velocity vector
calculated at last while being aflected by the influence of
gravity 1n the virtual space.

However, the influence of air resistance in the virtual
space and lift associated with ball spin may also be taken
into consideration.
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When the ball 306 collides with the fairway object or the
rough object, processing such that the ball 306 rolls and
turther stops aiter the ball 306 bounces by the fairway object
or the rough object 1s executed. However, the processing of
bouncing or rolling 1s changed according to a state of the lie.
Moreover, when the ball 306 collides the water hazard object
and the OB object, processing such that the ball 306 stops at
the time of collision with the water hazard object and the OB
object, and then, the ball 306 1s automatically moved 1n a
position for hitting after applying penalty 1s executed. Fur-
thermore, 1t the ball 306 collides with the bunker object,
processing such that the ball 306 sinks into sand as 1t 1s and
stops 1s executed, or processing such that the ball stops after
bouncing and rolling 1s executed. Moreover, when the ball
306 collides the object placed on the ground, 1t bounces ofl,
moves 1n a different direction, or falls on the spot. When the
ball 306 bounces or moves 1n a different direction, thereafter,
the ball 306 collides with the ground object or the water
hazard object as described above. Hereinafter, these pro-
cessing will be collectively referred to as “movement stop
processing’.

Moreover, until the ball 306 i1s cupped-in, the player
character 302 1s automatically moved to a position for
hitting the ball 306 next (hereinafter, referred as to “next
hitting position”), and 1s placed 1n an address state. That 1s,
the parameter determination screen 300 for next moving the
ball 306 1s displayed on the display 12. However, the player
character 302 may be moved according to an operation of
the player to the next hitting position. In this case, an 1tem
may be acquirable during movement.

I1 the ball 306 1s cupped-in, the score of the hole that the
ball 306 1s cupped-in 1s calculated and recorded. Then, when
there 1s a next hole, the player character 302 1s automatically
moved to a teeing area ol the next hole. When there 1s no
next hole, a total score of the player character 302 1s
calculated and recorded, and the golf game about the golf
course played this time 1s completed.

In addition, when playing with a further player(s), pro-
cessing as described above 1s executed also for the further
player(s). However, an order of hitting 1s determined accord-
ing to the rule of golf, and the golf game 1s advanced.

Moreover, FIG. 19 shows a non-limiting example param-
cter determination screen 300 1n a case of hitting the ball 306
existing 1 the bunker. On the parameter determination
screen 300 shown 1n FIG. 19, length of the movement gauge
320 1s set to be shorter in comparison with a case of hitting
the ball 306 existing on the fairway. In an example shown 1n
FIG. 19, the length 1s set to 80% of length of the movement
gauge 320 of other parameter determination screens 300
shown 1n the FIG. 8 etc. This i1s because, in the golf of
general sports, a bunker shot or sand shot has a shorter flight
distance than hitting a ball 306 on the fairway. Therefore,
although 1illustration 1s omitted, in a case of so-called tlied
egg lie, the movement gauge 320 i1s set to the length 50% of
length of the movement gauge 320 of other parameter
determination screens 300 shown in the FIG. 8 etc.

However, when shortening the length of the movement
gauge 320, a whole of the movement gauge 320 1s reduced,
and accordingly, the movement speed V1 of the first index
image 326 and the movement speed V2 of the second 1index
image 330 are decreased 1n proportion to the length of the
movement gauge 320. Therefore, the direction mnput period
1s not shortened due to shortening the movement gauge 320.

Although illustration 1s omitted, 1n a case of hitting the
ball 306 existing 1n the rough, the length of the movement
gauge 320 1s shortened according to deepness of the rough.
In other embodiments, in also a case where weight of the ball
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306 used by the player character 302 1s increased or the
gravity acceleration g 1n the virtual space 1s increased, by an
operation of the player or another player or occurrence of a
predetermined event, the length of the movement gauge 320
1s shortened.

However, 1n other embodiments, when hitting the ball 306
from a position that difliculty of hitting 1s relatively high,
such as a bunker or rough, 1t may be possible not to change
the movement speed V1 of the first index image 326 and the
movement speed V2 of the second index image 330 even it
the length of the movement gauge 320 1s shortened. In such
a case, by shortening a period of time capable of determining
the hitting power and the direction mput period, difliculty of
hitting becomes high and thus difficulty of an operation 1s
increased.

Moreover, 1n a case where weight of the ball 306 used by
the player character 302 1s decreased or the gravity accel-
eration g 1n the virtual space i1s decreased, by an operation
of the player or another player or occurrence of a predeter-
mined event, the length of the movement gauge 320 1s
increased. Therefore, even i1 the hitting power 1s the same as
that 1n a case where the length of the movement gauge 320
1s not made to be long, the tlight distance 1s made be longer.
In this case, although the length of the movement gauge 320
becomes long, similar to a case where the length i1s short-
ened, a whole of the movement gauge 320 1s expanded, and
accordingly, the movement speed V1 of the first index image
326 and the movement speed V2 of the second index image
330 are increased 1n proportion to the length of the move-
ment gauge 320. Therefore, the direction mput period does
not become long.

Moreover, 1n the actual golf, a bunk shot 1s generally easy
to come out a missed shot. That 1s, due to the high difliculty
of hitting, the risk area 324 1s relatively large even 1f the club
304 to be used 1s an iron or a wedge. In an example shown
in FI1G. 19, although the club 304 15 a sand wedge (SW), the
risk area 324 1s formed from the hitting power of 85%
approximately. That 1s, compared with a case of hitting from
the fairrway, for example, the risk area 324 1s formed from a
portion corresponding to a lower hitting power of the
movement gauge 320. In addition, in other embodiments,
instead of or 1n addition to such a setting of the risk area 324,
the breadth of the risk area 324 may be made wider.

FIG. 20 shows a non-limiting example parameter deter-
mination screen 300 at the time of changing the club 304 to
1 W 1n the same situation as the parameter determination
screen 300 shown 1n FIG. 19. As for the bunker shot, since
when using the 1 W, the difliculty of hitting 1s higher than
a case of using an 1iron or a wedge, the risk area 324 1s further
enlarged rather than a case shown 1n FIG. 19. In an example
shown 1n FIG. 20, the risk area 324 1s formed from near 50%
hitting power, 1s increased as the hitting power 1s increased,
and the degree of increase 1s made larger from near 85%
hitting power.

FIG. 21 shows a non-limiting example parameter deter-
mination screen 300 1n a state that 1t 1s selected to increase
the ability of the club 304 to be used when the ability
increase parameter reaches the maximum value 1n the same
situation as the parameter determination screen 300 shown
in FIG. 19. If the player depresses the Y button 56 when the
ability increase parameter reaches the maximum value, 1t 1s
selected to increase the ability of the club 304 to be used.
Then, as shown 1n FIG. 21, the risk area 324 is reduced. As
an example, the length of the vertical direction and the
length of the horizontal direction of the risk area 324 are
halved, respectively. Thus, 11 the ability of the club 304 to be
used 1s increased, the risk area 324 1s reduced, so that the ball

10

15

20

25

30

35

40

45

50

55

60

65

30

306 1s not significantly deviated. That 1s, the deviation
amount 1s lessened and directionality when the ball 306 1s
moved 1mproved.

Although 1llustration 1s omitted, as described above, 11 the
player character 302 hits the ball 306 1n a state that the
ablhty of the club 304 to be used is increased, the ability
increase parameter 1s made to a minimum value and the
color of the star-shaped ability gauge 316 1s erased.

In addition, 1n this embodiment, the deviation amount 1s
decreased when the ability of the club 304 to be used is
increased, but 1t does not need to be limited to this. In
another example, the flight distance of the club 304 to be
used may be made longer. Alternatively, the flight distance
may be increased or the deviation amount may be decreased,
depending on the type of club 304 to be used.

Moreover, 1n this embodiment, although 1t 1s described
“The ability of the club 304 to be used is increased”, since
the tlight distance 1s increased or the deviation amount 1s
decreased, 1t 1s able also to say that the skill of hitting of the
player character 302 1s increased. Therefore, dependent on
the type of player character 302 to be used, the tlight
distance may be made longer or the deviation amount may
be made to be decreased.

FIG. 22 1s a view showing a non-limiting example
memory map 8350 of the DRAM 85 shown in FIG. 6. As
shown 1n FIG. 22, the DRAM 835 includes a program storage
arca 852 and a data storage area 854. The program storage
arca 852 1s stored with a game application program (i.e., a
game program ol golf game). As shown 1n FIG. 22, the game
program 1includes a main processing program 852a, an
image generation program 832b, an operation detection
program 852¢, a first parameter determination program
852d, a second parameter determination program 852e, an
all direction mput storing program 8527, a section direction
input determination program 852¢g, a movement control
program 8352/, an 1mage display program 832i, etc. How-
ever, a function of displaying images such as a game image
1s a function that the main body apparatus 2 1s provided with.
Therefore, the image display program 852 1s not included 1n
the game program.

Although detailed description 1s omitted, at a proper
timing after a power of the main body apparatus 2 1s turned
on, a part or all of each of the programs 852a-8352i 1s read
from the flash memory 84 and/or a storage medium attached
to the slot 23 so as to be stored 1n the DRAM 85. However,
a part or all of each of the programs 852a-852i may be
acquired from other computers capable of performing com-
munication with the main body apparatus 2.

The main processing program 852a 1s a program for
executing overall game processing of a virtual golf game of
this embodiment. The 1image generation program 8525 1s a
program for generating, using image generation data 8545
described later, display image data corresponding to various
kinds of images such as a game image. The operation
detection program 852¢ 1s a program for acquiring (receiv-
ing) the operation data 854a from the left controller 3 or/and
the nght controller 4 and the operation data 854a from a
turther controller so as to store 1n the data storage area 854
in an 1dentifiable manner. Here, the further controller 1s a
controller equivalent to the left controller 3 or the right
controller 4, or a controller equivalent to a controller that the
lett controller 3 and the right controller 4 are combined with
cach other.

The first parameter determination program 8524 1s a
program for changing the club 304 to be used, changing the
launch direction in the horizontal direction of the ball 306,
and for increasing the ability of the club 304 to be used,
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based on an operation of the player, prior to a start of a
second parameter determination operation. However, 1t 1s
possible to cancel increasing the ability of the club 304 to be
used, prior to a start of the second parameter determination
operation. The second parameter determination a program
852¢ 15 a program for determining the hitting power of the
ball 306 and determining a change direction to the reference
trajectory of the ball 306 based on an operation of the player,
and for determining deviation of the ball 306 irrespective of
an operation of the player.

The all direction mnput storing program 852/1s a program
for storing the direction imnputs detected 1n the direction input
period for each frame, and for rewriting the section direction
input that the direction inputs detected 1n each frame accord-
ing to the section direction iput determination program
852¢g described later are unified as the direction mput of
corresponding operation sections 322a-322d for each frame.

The section direction input determination program 852¢ 1s
a program for determiming the section direction input that
the direction mputs detected 1n each frame are unified for
cach of the operation sections 322a-322d, when the prede-
termined number of the detection input are detected or when
the second 1ndex 1mage 330 reaches the trailing end of each
of the operation sections 322a-3224d.

The movement control program 852/ 1s a program for
controlling movement of the ball 306. The trajectory of the
ball 306 aflected by the deviation and the temporal direction
input using the reference trajectory that 1s determined based
on the type of the club 304 and the hitting power, and the ball
306 1s moved according to the determined trajectory. How-
ever, 1 this embodiment, the position of the ball 306 after
being moved 1s calculated for each frame. In another
example, a whole of trajectory may be calculated prior to the
ball 306 starts movement, and the ball may be moved
according to the calculated trajectory.

The 1image display program 852i 1s a program for output-
ting to a display device the display image data generated
accordmg to the image generation program 852b. Therelore,
the 1images corresponding to the display image data, that 1s,
the parameter determination screen 300, etc. are dlsplayed
on the display device such as the display 12.

In addition, the program storage area 852 1s turther stored
with a sound output program for outputting a sound such as
a BGM, a communication program for performing commu-
nication with other apparatuses, a backup program ifor
storing data 1 a nonvolatile storage medium such as the
flash memory 84, etc.

Moreover, as shown 1n FIG. 23, the data storage arca 854
1s stored with the operation data 854a, the image generation
data 854b, character data 854c¢, game data 854d, hitting
power data 854e, deviation data 854/, direction mput data
854¢g, strength data 854/, correspondence table data 8541,
correspondence range data 854/, ball position data 83544 and
highlighting target data 854m. Moreover, a first parameter
determination flag 8547, a second parameter determination
flag 854p and a ball movement flag 854¢ are stored in the
data storage arca 854.

The operation data 854a 1s operation data received from
the left controller 3 or/and the right controller 4 and opera-
tion data recerved from a further controller(s). In this
embodiment, when the main body apparatus 2 receives the
operation data from two or more controllers out of the left
controller 3, the right controller 4 and the further controller,
the main body apparatus 2 stores the operation data 854a
with classifying into the respective controllers.

In addition, when a plurality of human players play the
golf game, controllers used by the players are associated
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with the plurality of players or plurality of player characters,
respectively, and therefore, the operation data 8344 1s stored
in the data storage arca 854 1n a manner that the player or
player character 1s 1dentifiable.

Moreover, as for the competitive partner character 352
operated by the computer (processor 81), as an example, the
operation data 854a that 1s generated by the computer
(processor 81) 1s stored 1n the data storage arca 854.

The 1mage generation data 8354bH 1s data required for
generating the display image data, such as polygon data and
texture data. The character data 854¢ 1s data concerning on
the characters that play the golf game of this embodiment
(see FIG. 24). The character data 8354¢ will be described 1n
detail later. The game data 8544 1s data concerning on a
middle or result of the golf game of this embodiment,
including play data 900 described later.

The hitting power data 854¢ 1s data on a value (%) of the
hitting power determined by an operation of the player. The
deviation data 854/ 1s data on a direction of deviation and a
deviation amount that are determined at random.

The direction mput data 8549 1s data of the direction 1nput
detected for each frame during the direction input period 1n
the second parameter determination operation, and after the
section direction input 1s detected, the direction mput data
detected for each frame i1s rewritten with the calculated
section direction mput for each of the operation sections
322a-322d4. However, each direction input and each section
direction 1nput indicate a tilt direction and a tilt amount of
the analog stick 32.

The strength data 854/ 1s data on strength of the section
direction 1nput for each of the operation sections 322a-3224.
As described above, the strength of the section direction
mput 1s classified into four (4) steps according to the
magnitude of the tilt amount of the section direction nput.

The correspondence table data 854i 1s data on the corre-
spondence table as shown i FIG. 16. As described above,
in the correspondence table, as to the reference trajectory,
the horizontal distance d,, 1s indicated corresponding to the
number n of moving frames. The correspondence range data
854 1s data on the correspondence range (1.€., a range of the

number p of the operation frames) determined for each
horizontal distance d, of the correspondence table.

The ball position data 854% i1s coordinates data of the
current position (in this embodiment, three-dimensional
position) of the ball 306 1n the virtual space. The highlight-
ing target data 854m 1s data indicative of the operation
section 322a, 322b, 322¢ or 322d to be highlighted and 1ts
arrow 1mage 332 1n the movement gauge 320.

The first parameter determination flag 8347 1s a flag for
determining whether the first parameter 1s to be determined.
When performing the first parameter determination opera-
tion, the first parameter determination flag 854 1s turned on,
and when the second parameter determination operation 1s
started, the first parameter determination flag 854# 1s turned
off.

The second parameter determination flag 854p i1s a tlag for
determining whether the second parameter 1s to be deter-
mined. When performing the second parameter determina-
tion operation, the second parameter determination flag
854p 1s turned on, and the second parameter determination
flag 854p 1s turned ofl when the second parameter determi-
nation operation 1s ended and thus the deviation 1s deter-
mined.

The ball movement flag 854¢ 1s a flag for determining

whether the ball 306 1s to be moved. When hitting the ball
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306, the ball movement flag 854¢ 1s turned on, and when the
movement of the ball 306 1s stopped, the ball movement flag
8544 1s turned ofl.

Although 1llustration 1s omitted, the data storage arca 854
1s stored with other data required for executing the golf
game, and 1s provided with other flags and timer(s)
(counter(s)) required for executing the golf game.

FIG. 24 1s a view showing non-limiting example specific
contents of the character data 854¢ shown 1n FIG. 23. As
shown 1n FIG. 24, the character data 834¢ 1s data concerning
on the player character 302 and a competitive partner
character(s). Since a case where there 1s no competitive
partner character 1s described 1n this embodiment, mn FIG.
24, the character data 854¢ includes the player character data
900.

In addition, the contents of character data of each of one
or more competitive partner are the same or similar to the
player character data 900.

As shown i FIG. 24, the player character data 900
includes type data 900a, current position data 9005, play
data 900c¢, ability increase parameter data 900d, etc. More-
over, the player character data 900 includes a cup-in flag
900e¢.

The type data 900« 1s data of a type of the player character
302, and 1s data concerning on identification information
identifyving the character selected by the player. The current
position data 9005 1s coordinates data of a current position
(in this embodiment, three-dimensional position) of the
player character 302 in the virtual space.

The play data 900c 1s data concerning on the player
character 302 1 a case of playing the golf game. As an
example, 1 a case of a stroke play, as the play data 900c,
data concerning on the number of the strokes that are
required from a tee shot up to a cup-in for each hole and a
total number of strokes up to a current hole are stored.

The ability increase parameter data 9004 1s data of a
numerical value of the ability increase parameter of the
player character 302. The cup-in flag 900e 1s a flag for
determining whether the ball 306 of the player character 302
1s cupped-in. In this embodiment, when the ball 306 1is
cupped-in, the cup-in flag 900e 1s turned on, and when
moving to a next hitting position, the cup-in flag 900e 1s
turned off.

FIG. 25 1s a flowchart showing non-limiting example
processing of the game program (1.e., “overall game pro-
cessing”’) by the processor 81 (or computer) of the main
body apparatus 2. FIG. 26 and FIG. 27 are flowcharts
showing non-limiting example game controlling processing
by the processor 81 (or computer) of the main body appa-
ratus 2. Furthermore, FIG. 28 1s a flowchart showing non-
limiting example first parameter determination processing
by the processor 81 (or computer) of the main body appa-
ratus 2. Furthermore, FIG. 29-FIG. 31 are flowcharts show-
ing non-limiting example second parameter determination
processing of the ball by the processor 81 (or computer) of
the main body apparatus 2. Moreover, FIG. 32 and FIG. 33
are tlowcharts showing non-limiting example ball move-
ment processing by the processor 81 (or computer) of the
main body apparatus 2.

However, in each processing of FIG. 25-FIG. 33, only the
processing for the player will be described while omitting,
processing for other players. The processing for other play-
ers 1s the same as the processing for the player, and 1is
executed so as to hit the ball 1n an order according to the
same rules as the golf of general sports.

In the following, although the overall game processing,
the game controlling processing, the first parameter deter-
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mination processing, the second parameter determination
processing and the ball movement processing are described
using FIG. 25-FIG. 33, duplicate description on steps
executing the same or similar processing will be omatted.

However, processing of respective steps of the flowcharts
shown m FIG. 25-FIG. 33 are mere examples, and if the
same or similar result 1s obtainable, an order of the respec-
tive steps may be exchanged. Moreover, 1n this embodiment,
it will be described that the processor 81 executes the
processing ol the respective steps of the flowcharts shown in
FIG. 25-FIG. 33 basically; however, some steps may be
executed by a processor(s) or/and a dedicated circuit(s) other
than the processor 81.

When the power of the main body apparatus 2 1s turned
on, prior to execution of the overall game processing, the
processor 81 executes a boot program stored 1n a boot ROM
not shown, whereby respective units including the DRAM
85, etc. are imtialized. The main body apparatus 2 starts the
overall game processing 1f execution of the game program of
this embodiment 1s instructed by the player.

As shown 1n FIG. 25, 1f the overall game processing is
started, the processor 81 executes 1nitial setting 1n a step S1.
In this embodiment, a game selection screen for selecting a
ogolf game of stroke play or a golf game of match play 1s
displayed, and a type of the golf game to be played 1is
determined according to a selection operation of the player.
Although a case where a player selects the stroke play will
be described 1n the following, when a plurality of players
play the stroke play, the golf game 1s advanced by hitting
balls 1n an order of farer distance to the cup from the ball
according to general rules of the actual golf. Moreover,
when the match play 1s selected, the golf game 1s advanced
according to the rule of the match play.

In a subsequent step S3, operation data 854a sent from the
lett controller 3 or/and the right controller 4 1s acquired, and
in a step S5, the game controlling processing (see FIG. 26
and FI1G. 27) described later 1n detail 1s executed. However,
in the step S3, the acquired operation data 854q 1s stored 1n
the data storage arca 854.

In a next step S7, a game 1mage 1s generated. Here, the
processor 81 generates, based on a result of the game
controlling processing in the step S5, game i1mage data
corresponding to the game 1mages (1.e., various screens such
as the parameter determination screen 300, etc.). In addition,
when generating the game 1mage data corresponding to the
parameter determination screen 300, according to the type of
club 304 and the lie of the ball 306, a size of the movement
gauge 320 (including the risk area 324) i1s changed appro-
priately. Moreover, when processing of a swing motion of
the player character 302 1s executed in parallel to the game
controlling processing, the game image data 1s generated
based on a result of the game controlling processing and a
result of the swing motion.

Moreover, 1n a step S9, a game sound 1s generated. Here,
the processor 81 generates sound data corresponding to the
game sound according to the result of the game controlling
processing in the step SS5.

Subsequently, the game 1image 1s displayed 1n a step S11.
Here, the processor 81 outputs the game 1mage data gener-
ated 1n the step S7 to the display 12. Moreover, 1n a step S13,
the game sound 1s output. Here, the processor 81 outputs the
game sound data generated in the step S9 to the speaker 88
through the codec circuit 87.

Then, 1 a step S15, it 1s determined whether the game 1s
to be ended. Determination 1n the step S135 1s executed
according to whether the player instructs to end the game,
and so on. If “NO” 1s determined in the step S135, that 1s, 1f
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the game 1s not to be ended, the process returns to the step
S3. On the other hand, if “YES” 1s determined in the step
S15, that 1s, 1f the game 1s to be ended, the overall game
processing 1s ended.

As shown 1n FIG. 26, if the game controlling processing
1s started shown 1n the step S5, the processor 81 determines,
in a step S21, whether 1t 1s during play of the golf game. If
“YES” 1s determined in the step S21, that 1s, 11 1t 1s during
the play of the golf game, the process proceeds to a step S31.
On the other hand, 1f “NO” 1s determined in the step S21,
that 1s, 1f 1t 1s not during the play of the golf game, 1t 1s
determined, 1 a step S23, whether 1t 1s a start of the golf
game. Here, the processor 81 determines whether a start of
the golf game 1s instructed by the player.

If “NO” 1s determined 1n the step S23, that 1s, 11 1t 1s not
a start ol the golf game, various selection processing 1s
executed 1n a step S25, and the game controlling processing
1s ended, and the process returns to the overall game
processing shown in FIG. 25.

In addition, the above-described various selection pro-
cessing are selection processing of a player character and
selection processing of a golf course. When playing the golf
game ol stroke play, selection processing of the number of
the players and types of respective other players (i.e., a
human being or a computer), and selection processing of the
number of holes are further executed. Moreover, when
playing the golf game of match play, selection processing of
the type of another player that 1s an opponent 1s executed.
Although 1llustration 1s omitted, the processor 81 starts the
golf game 1n response to an operation of the player after
ending various selection processing.

On the other hand, if “YES” 1s determined 1n the step S23,
that 1s, 11 1t 1s a start of the golf game, the player character
302 i1s located 1n a hitting position of a teeing area of a start
hole 1n a step S27, and the first parameter determination flag
8547 1s turned on 1n a step S29, and then, the process returns
to the overall game processing. Moreover, 1if “YES” 1s
determined 1n the step S21, that 1s, if 1t 15 during the play of
the golf game, 1t 1s determined, 1n a step S31, whether a first
parameter 1s to be determined. Here, the processor 81
determines whether the first parameter determination flag
854 1s turned on. IT “NO” 1s determined 1n the step S31, that
1s, 1f the first parameter 1s not to be determined, the process
proceeds to a step S41.

On the other hand, if “YES” 1s determined 1n the step S31,
that 1s, 1f the first parameter 1s to be determined, the first
parameter determination processing (see FIG. 28) described
later 1s executed 1n a step S33, and 1t 1s determined, 1n a step
S35, whether 1t 1s a start of the second parameter determi-
nation operation. Here, the processor 81 determines whether
the A-button 53 1s depressed when the parameter determi-
nation screen 300 1n a state that the first index 1mage 326 1s
stopped at the mnitial position 1s being displayed. However,
when executing the first parameter determination processing,
in the step S33, the processor 81 generates, in the overall
game processing, the game image of the parameter deter-
mination screen 300 as shown 1n FIG. 8 and FIG. 19-21 to
output to the display 12.

If “NO” 1s determined 1n the step S35, that 1s, 1f 1t 1s not
a start of the second parameter determination operation, the
process returns to the overall game processing. On the other
hand, 11 “YES” 1s determined 1n the step S35, that 1s, 1f 1t 1s
a start of the second parameter determination operation, the
second parameter determination flag 854p 1s turned on 1n a
step S37, and the first parameter determination flag 854 1s
turned off 1n a step S39, and then, the process returns to the
overall game processing.
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In the step S41, 1t 1s determined whether the second
parameter 1s to be determined. Here, the processor 81
determines whether the second parameter determination flag
834p 1s turned on. If “YES” 1s determined 1n the step S41,
that 1s, if the second parameter 1s to be determined, the
second parameter determination processing (see FIG.
29-F1G. 31) described later 1s executed 1n a step S43, and
then, the process returns to the overall game processing.
However, at the time of executing the second parameter
determination processing in the step S43, the processor 81
generates, 1n the overall game processing, the game image of
the parameter determination screen 300 as shown in FIG.
9-FIG. 12 to output to the display 12.

On the other hand, if “NO” 1s determined 1n the step S41,
that 1s, 11 the second parameter 1s not to be determined, 1t 1s
determined that the ball 306 1s to be moved 1n a step S45
shown 1 FIG. 27. Here, the processor 81 determines
whether the ball movement flag 854¢ 1s turned on.

If “YES” 1s determined in the step S43, that 1s, 1f the ball
306 1s to be moved, in a step S47, the ball movement
processing (see FIG. 32 and FIG. 33) described later 1s
executed 1n a step S47, and then, the process returns to the
overall game processing. On the other hand, it “NO” 1s
determined in the step S45, that 1s, 1f the ball 306 1s not to
be moved, 1t 1s determined, 1n a step S49, whether 1t 1s a
timing that the player character 302 has hit the ball 306.

If “YES” 1s determined 1n the step S49, that 1s, if 1t 15 a
timing that the player character 302 has hit the ball 306, the
ball movement flag 8544 1s turned on 1n a step S51, and then,
the process returns to the overall game processing. On the
other hand, 1f “NO” 1s determined in the step S49, that 1s, 1f
it 1s not a timing that the player character 302 has hit the ball
306, it 1s determined, in a step S52, whether i1t 1s during
processing of the swing motion.

If “YES” 1s determined in the step S52, that 1s, 11 it 1s
during the processing of the swing motion, 1t 1s determined
that 1t 1s prior to hitting the ball 306 after the player character
302 starts a swing motion, and then, the process returns to
the overall game processing. On the other hand, 11 “NO” 1s
determined 1n the step S52, that 1s, 1f i1t 1s not during the
processing of the swing motion, 1t 1s determined, 1n a step
S53, whether the cup-in flag 900e 1s turned on.

IT “NO” 1s determined 1n the step S53, that 1s, 1f the cup-1n
flag 900¢ 1s turned ofl, the player character 302 1s made to
be moved to a next hitting position 1n a step S35, and the first
parameter determination flag 8547 1s turned on 1n a step S57,
and then, the process returns to the overall game processing.
On the other hand, 1f “YES” 1s determined 1n the step S53,
that 1s, 11 the cup-in flag 900e 1s turned on, the score 1s
calculated 1n a step S59. Here, the processor 81 calculates
the score of the cupped-in hole, and the total score up to the
current hole.

In a subsequent step S61, 1t 15 determined whether there
1s a next hole to be played. If “YES™ 1s determined in the step
S61, that 1s, if there 1s a next hole to be played, the player
character 302 1s made to be moved to a next hitting position
of a teeing areca of the next hole 1 a step S63, the first
parameter determination flag 834 1s turned on 1n a step S65,
and the cup-in flag 900e 1s turned ofl 1n a step S67, and then,
the process returns to the overall game processing.

On the other hand, 11 “NO” 15 determined 1n the step S61,
that 1s, if there 1s no next hole to be played, the play of the
current golf course 1s ended 1n a step S69, and the process
returns to the overall game processing.

In addition, although 1llustration 1s omitted, as described
later, after swing motion of the player character 302 1is
started, processing of the swing motion of the player char-
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acter 302 1n parallel to the game controlling processing
shown 1n FIG. 26 and FIG. 27 1s executed. In the processing
of the swing motion of the player character 302, an anima-
tion frame of the swing motion of the player character 302
1s advanced for each frame to the last animation frame.

As shown 1n FIG. 28, i1 the first parameter determination
processing shown in the step S33 i1s started, the processor 81
determines, 1n a step S101, whether 1t 1s club selection. Here,
the processor 81 determines whether the L-button 38 or the
R-button 60 1s depressed. If “YES” 1s determined 1n the step
S101, that 1s, 1f 1t 1s club selection, the club 304 to be used
1s changed according to an operation of the player 1n a step
5103, and the process returns to the game controlling
processing. On the other hand, if “NO” 1s determined in the
step S101, that 1s, 11 1t 1s not club selection, 1t 1s determined,
in a step S105, whether the launch direction 1s to be changed.
Here, the processor 81 determines whether the analog stick
32 1s tilted to the left or the right.

If “YES” 1s determined 1n the step S103, that 1s, 11 1t 18
change of the launch direction, the launch direction 1is
changed according to an operation of the player 1n a step
S107, and then, the process returns to the game controlling
processing. On the other hand, if “NO” 1s determined 1n the
step S105, that 1s, 1f 1t 15 not change of the launch direction,
it 1s determined, 1n a step S109, whether the ability of the
club 304 to be used 1s to be increased. Here, the processor
81 determines whether the Y button 56 1s depressed. How-
ever, 1n a case where the ability increase parameter 1s less
than the maximum value (100), even 1f the Y button 56 1s
depressed, that operation 1s made mvalid.

If “YES” 1s determined 1n the step S109, that 1s, i the
ability of the club 304 to be used 1s to be increased, the risk
area 324 1s reduced 1n a step S111, and then, the process
returns to the game controlling processing. On the other
hand, 11 “NO” 1s determined 1n the step S109, that 1s, 11 the
ability of the club 304 to be used 1s not to be increased, the
process returns to the game controlling processing.

As shown 1 FIG. 29, 1f the second parameter determi-
nation processing shown in the step S43 is started, the
processor 81 determines, 1in a step S201, whether the hitting
power has been determined. The processor 81 determines
whether the hitting power data 854¢ 1s stored in the data
storage arca 854 of the DRAM 83. If “YES” 1s determined
in the step S201, that 1s, 1f the hitting power has been
determined, the process proceeds to a step 217 shown 1n
FIG. 30. On the other hand, 11 “NO” 1s determined 1n the step
S201, that 1s, 11 the hitting power has not been determined,
it 1s determined, 1n a step S203, whether there 1s a determi-
nation operation of the hitting power. Here, the processor 81
determines whether the A-button 53 1s depressed when the
first index i1mage 326 1s being moved 1n the parameter
determination screen 300.

If “NO” 1s determined in the step S203, that 1s, 11 there 1s
no determination operation of the hitting power, the first
index image 326 1s moved by one frame 1n a step S205, and
then, the process returns to the game controlling processing.
As described above, the first index image 326 1s moved
toward the upper end of the movement gauge 320 from the
initial position, and when arriving at the upper end of the
movement gauge 320, 1t 1s moved toward the 1n1tial position.
On the other hand, 11 “YES” 1s determined in the step S203,
that 1s, 1f there 1s a determination operation of the hitting
power, the first index 1mage 326 1s stopped 1n a step S207,
and the hitting power 1s stored 1n a step S209. That 1s, the
processor 81 stores the hitting power data 854¢ correspond-
ing to the determined hitting power to the data storage area

8334.
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In a next step S211, 1t 1s determined whether the deter-
mined hitting power 1s less than 75%. If “YES” 1s deter-
mined in the step S211, that 1s, 1f the determined hitting
power 1s less than 75%, a predetermined value (for example,
20) 1s added to the ability increase parameter 1n a step S213,
and then, the process proceeds to a step S215. On the other
hand, 11 “NO” 1s determined 1n the step S211, that 1s, i1 the
determined hitting power 1s 75% or more, the process
proceeds to the step S215.

In the step S2135, the correspondence table as shown 1n
FIG. 16 1s created, and the process returns to the game
controlling processing. However, the processor 81 stores the
correspondence table data 854; corresponding to the created
correspondence table to the data storage areca 854.

As shown 1n FIG. 30, 1n the step S217, 1t 1s determined
whether the direction mput period expires. That 1s, 1t 1s
determined whether the second index image 330 reaches the
position that the first index 1mage 326 1s stopped. If “NO”
1s determined 1n the step S217, that 1s, if the direction 1mput
period does not expire, the second index image 330 1s moved
by one frame 1n a step S219, and a direction 1mput detected
at this time 1s stored 1n a step S221. As described above, the
direction input corresponds to tilt direction and the tilt
amount of the analog stick 32, and 1s divided into the tilt
amount of the vertical (up and down) direction, and the tilt
amount of the horizontal (left and right) direction in this
embodiment.

Then, 1t 1s determined, 1n a step S223, whether the second
index 1mage 330 reaches the trailing end of the operation
section 322a, 3225, 322¢ or 3224 1n which the same 1s being
moved. If “YES” 1s determined 1n the step S223, that 1s, 1T
the second mdex image 330 reaches the trailing end of the
operation section 322a, 3226, 322¢ or 3224 1in which the
same 1s being moved, all the direction inputs 1n the operation
section 322a, 3225, 322¢ or 3224 are unified so as to
determine single direction input, that is, the section direction
mput 1 a step S225, a strength level for the determined
single section direction mput is classified 1n a step S227, the
determined section direction input 1s rewritten as respective
direction 1nputs in the operation section 322a, 3225, 322¢ or
322d, and then, the process returns to the game controlling
processing.

In addition, as to the operation section 322a, 32256, 322¢
or 3224 that the processing of the step S229 1s executed, 1n
the subsequent second parameter determination processing,
the determined single section direction mput and the clas-
sified strength are never changed.

The processor 81 rewrites the direction input data corre-
sponding to the respective direction mputs detected 1n the
operation section 322a, 3225, 322¢ or 3224 with the section
direction input data corresponding to single section direction
input that 1s determined in the step S225, and updates the
direction 1nput data 854g.

In addition, the single section direction mput determined
in the step S225 1s used for displaying the arrow 1mage 332
in the operation section 322a, 3225, 322¢ or 3224 during a
time up to the player character 302 hits the ball 306 after the
second mdex 1mage 330 1s moved to the trailing end of the
operatlon section 322a, 322b, 322¢ or 322d. Moreover, this
arrow 1mage 332 is an 1image according to the strength level
having been classified 1n the step S227. The same 1s also

applied to a step S235 described later.
On the other hand, if “NO” 1s determined 1n the step S223,

that 1s, 1f the second index image 330 does not reach the
trailing end of the operation section 322a, 322b, 322¢ or
3224 1n which the same 1s being moved, 1t 1s determined, 1n
a step S231, whether the number of the direction inputs
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detected 1n the operation section 322a, 3225, 322¢ or 322d
in which the second index image 330 1s being moved reaches
a predetermined number (for example, 10). If “NO” 1s
determined 1n the step S231, that 1s, if the number of the
direction inputs detected in the operation section 322a,

322b, 322¢ or 322d 1in which the second mndex image 330 1s

being moved does not reach the predetermined number, the
process returns to the game controlling processing. On the
other hand, 1f “YES” 1s determined 1n the step S231, that 1s,

if the number of the direction 1mputs detected 1n the opera-
tion section 322a, 3225, 322¢ or 3224 in which the second

index image 330 1s being moved has reached the predeter-
mined number, a single section direction input that the
predetermined number of the direction 1nputs detected in the
operation section 322a, 322b, 322¢ or 3224 are unmified 1s
determined 1n step S233, and a strength level of the deter-
mined single section direction input 1s classified in a step
S235, and then, the process returns to the game controlling

processing.

Moreover, if “YES” 1s determined 1n the step S217, that
1s, 1I the direction input period expires, 1t 1s determined
whether it 1s during a lottery period of deviation 1n a step
S237 shown 1 FIG. 31. If “YES” 1s determined 1n the step
S237, that 1s, 1f 1t 1s during the lottery period of deviation,
a position of the designation image 328 i1s changed at
random 1n a step S239, and the process returns to the game
controlling processing.

On the other hand, 11 “NO” 1s determined 1n the step S237,
that 1s, 11 1t 15 not during the lottery period of deviation, 1t 1s
determined, in a step S241, whether it 1s an end of the lottery
period of deviation. If “NO” 1s determined 1n the step S241,
that 1s, 11 1t 1s not an end of the lottery period of deviation,
it 1s determined that the lottery period of deviation 1s not
started, and therefore, the lottery period of deviation 1s
started 1n a step S243. In a next step S243, for each of the
moving frames of the correspondence table, the correspon-
dence range that aflects the trajectory of the ball 306 is
determined, and a swing motion of the player character 302
1s started 1n a step S247, and then, the process returns to the
game controlling processing.

Moreover, if “YES” 1s determined 1n the step S241, that
1s, 1 1t 1s an end of the lottery period of deviation, the
deviation 1s determined 1n a step S249, the second parameter
determination flag 854p i1s turned off in a step S251, and
then, the process returns to game controlling processing. In

corresponding to the determined deviation to the data stor-
age area 834.

In addition, the single section direction mput determined
in the step S233 shown in FIG. 30 1s used for displaying the
arrow 1mage 332 1n the operation section 322a, 3225, 322c¢
or 322d during the time that the second index image 330 1s
moved to the trailing end of the operation section 322a,
322b, 322¢ or 322d.

As shown 1n FIG. 32, when the ball movement processing
shown 1n the step S47 1s started, the processor 81 deter-
mines, 1 a step S301, whether the ball 306 1s being moved
(during movement). If “YES” 1s determined in the step
S301, that 1s, 11 the ball 306 1s being moved, it 1s determined,
in a step S303, whether the ball 306 collides a background
object. That 1s, the processor 81 determines whether the ball
306 1s landed onto the ground objects such as fairway, rough,
bunker, etc., or whether the ball 306 collides the water
hazard or the object in the OB zone, or whether the ball 306
collides the object on the ground such as tree, building, etc.,
or the object 1n the air such as airship, balloon, block, etc.

the step S249, the processor 81 stores the deviation data 854/
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If “NO” 1s determined 1n the step S303, that 1s, 1f the ball
306 does not collide the background object, the process
proceeds to a step S317 shown i FIG. 33. On the other
hand, 11 “YES” 1s determined 1n the step S303, that 1s, 1t the
ball 306 collides the background object, movement stop
processing as described above i1s executed 1n a step S305,
and the process returns to the game controlling processing.

Moreover, if “NO” 1s determined in the step S301, that 1s,
if the ball 306 1s not being moved, it 1s determined, 1n a step
S307, whether 1t 1s prior to a start of movement of the ball
306. If “NO” 1s determined 1n the step S307, that 1s, 1f 1t 1s
not prior to a start of movement of the ball 306, it 1s
determined, 1n a step S309, whether the ball 1s cupped-in
assuming that the ball 306 1s stopped.

If “NO” 1s determined 1n the step S309, that 1s, 1f the ball
306 1s not cupped-in, the process proceeds to a step S313.
On the other hand, 11 “YES” 1s determined 1n the step S309,
that 1s, 1f the ball 306 1s cupped-in, the cup-in tlag 900e 1s
turned on 1n a step S311, and then, the process proceeds to
the step S313. In the step S313, the ball movement tlag 854¢
1s turned ofl, and the process returns to the game controlling
processing.

In addition, by executing the processing of the step S313,
the ball 306 becomes to be not during movement.

Moreover, if “YES” 1s determined 1n the step S307, that
1s, 1f 1t 1s prior to a start of movement of the ball 306, the
variable n 1s set to 1 (one) (n=1) 1 a step S315, and the
process proceeds to a step S321 shown in FIG. 33. The
variable n 1s indicative of the number of moving frames in
the correspondence table.

As shown in FIG. 33, in a step S317, 1t 1s determined
whether the variable n exceeds the maximum valuen, . IT
“NO” 1s determined in the step S317, that 1s, 11 the variable
n does not exceed the maximum value n_ ., the process
proceeds to a step S325. On the other hand, 1if “YES” 1s
determined in the step S317, that 1s, 1f the variable n exceeds
the maximum value n___, 11 a step S319, the position of the
ball 306 after movement by one frame 1s calculated with
using the velocity vector calculated at the time that the
variable n 1s the maximum value n_,__, and then, the process
returns to the game controlling processing.

Moreover, 1n a step S321, 1t 1s determined whether there
1s any deviation. If “NO” 1s determined 1n the step S321, that
1s, 1f there 1s no deviation, the process proceeds to a step
S325. On the other hand, if “YES” 1s determined 1n the step
S321, that 1s, 1f there 1s deviation, the launch direction of the
ball 306 1s changed according to deviation 1n a step S323,
and the process proceeds to the step S325.

In the step S325, the operation section 322a, 3225, 322¢
or 3224 that the direction mputs of the number p of operation
frames of the position corresponding to the number n of
moving frames are detected and the arrow 1mage 332 1n that
operation section 322a, 322b, 322¢ or 322d are determined
as the highlighting target. In a next step S327, the position
of the ball 306 after movement by one frame 1s calculated
with reflecting a direction that a plurality of section direction
inputs 1n the correspondence range corresponding to the
number n of moving frames are averaged. Then, the variable
n 1s incremented by 1 (one) (n=n+1) 1n a step S329, and the
process returns to the game controlling processing.

According to this embodiment, since it 1s possible to
move the ball in a direction based on a temporal direction
inputs detected during a time until the player character starts
the swing motion aiter the hitting power 1s determined, that
1s, since 1t 1s possible to move the ball with reflecting the
temporal direction inputs into the trajectory temporally, 1t 1s
possible to make the player be interested in the direction
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input itself and 1n the change of the trajectory of the ball after
the movement. That 1s, 1t 1s possible to make the player be
interest 1n the game continuously. Therefore, the interest of
game can be increased.

In addition, although the hitting power when hitting the
ball 1s determined dependent on the position that the first

index 1mage 1s stopped, the mitial velocity of the ball, the
horizontal arrival distance of the ball or the movement
distance of the ball may be determined. That 1s, according to
the position that the first index image 1s stopped, any of the
parameters on the movement distance of the ball 1s deter-
mined.

Moreover, although the movement gauge 1s displayed on
a position determined in advance and the first index image
and the second index image are moved 1nside the movement
gauge 1n this embodiment, 1t does not need to be limited to
this. It 1s concervable the following. Without displaying the
movement gauge 1n advance, and a gauge (or bar) 1s
displayed so as to be gradually extended to an another side
end from an 1nitial position, and the extension of the gauge
1s stopped 1n response to an operation of the player, thereby
to determine the hitting power, and an index 1mage equiva-
lent to the second index image 1s moved from the initial
position up to the upper end of the gauge 1nside or along the
gauge being displayed for determining hitting power, and
the trajectory of the ball 1s changed based on direction mputs
detected during that time.

Furthermore, 1n this embodiment, using the section direc-
tion 1put that the direction mputs detected during the
direction 1nput period are umfied for each section, the arrow
image 1s displayed and the whole or a part of the trajectory
1s changed, but 1t does not need to be limited to this. In other
embodiments, a calculation method of the section direction
input may differ in a case of displaying the arrow 1image and
in a case of changing the trajectory from each other. As an
example, the average value i1s calculated described in the
embodiment when displaying the arrow image, but when
changing the trajectory, a direction mput having a maximum
t1lt amount out of a plurality of direction mputs in the
operation section 1s calculated (or derived). Moreover, even
when the average value 1s calculated, the number of the
direction 1nputs used for calculating the average value may
be different 1n a case of displaying the arrow 1mage and in
a case ol changing the trajectory from each other.

Furthermore, although the second index image 1s moved
from the lower end of the movement gauge to the position
that first index 1mage 1s stopped in this embodiment, the
second index 1image may be moved from the lower end to the
upper end of the movement gauge. Even 1n this case, the
direction input period 1s a period of time until the second
index 1mage 1s stopped at the position that the first index
image 1s stopped from the lower end of the movement
gauge. However, the direction mput period may be a period
of time that the second index 1image 1s moved up to the upper
end from the lower end of the movement gauge. That 1s, a
fixed direction input period may be provided irrespective of
the position that the first index 1mage 1s stopped.

Moreover, although the average value of all the direction
inputs 1n each of the operation sections is calculated for each
operation section in this embodiment, 1t does not need to be
limited to this. In other embodiments, 1t may be possible to
determine the direction input detected at a predetermined
timing 1n the section as the direction 1mput for each section.

Furthermore, 1n this embodiment, the movement gauge 1s
divided evenly, but 1t 1s not necessary to divide the move-
ment gauge evenly. For example, the movement gauge may
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be set to become longer toward the fourth operation section
from the first operation section.

Furthermore, 1n this embodiment, the movement gauge 1s
divided into the four operation sections, but if the operation
sections are two or more, the movement gauge may be
divided into five or more. However, since the number of
operation times for changing the trajectory of the ball for one
stroke becomes larger as the number of the operation sec-
tions becomes larger, as the difficulty of the game or the
level of the player becomes higher, the number of divisions
of the movement gauge may be increased. In this case, the
movement gauge 1s not divided at the beginning of the game,
and 1f the difficulty of the game or the level of the player
becomes higher to some extent, the movement gauge 1s
divided into two, and the number of divisions may be
gradually increased as the difliculty of the game or the level
of the player becomes further higher. Moreover, the number
that the movement gauge 1s divided may be set according to
the ability such as the type of the character that the player
uses, the level of the character and so on. Furthermore, the
number of divisions of the movement gauge may be set
according to an item used by the player or the player
character. Moreover, the player may be able to set a desired
number of divisions.

Moreover, although the movement gauge 1s made 1n a
shape that has breadth and 1s extended i1n a longitudinal
direction 1n this embodiment, 1t does not need to be limited
to this. The movement gauge 1s made 1n a shape prolonged
in a horizontal direction, or may be formed 1n an L-letter
shape with rounded corner. That 1s, the movement gauge
may be a shape that the first index image and the second
index 1mage can be moved from one end toward the other
end.

Furthermore, although the movement gauge 1s displayed
on the fixed position 1n this embodiment, it does not need to
be limited to this. In other embodiments, the first index
image may be displayed 1n an arbitrary position that does not
become an obstacle of the background image when an
operation for the second parameter determination 1s started,
and the second index 1mage may be moved 1n a predeter-
mined direction (for example, 1n an upper direction) from an
initial position when a position that the first index image 1s
first displayed 1s regarded as the 1nitial position. However, a
movable range (length) 1s determined 1n advance as similar
to the movement gauge shown in the embodiment.

Furthermore, although lines 1n sides of trailing ends of
respective areas are slanted 1n the movement gauge 1n this
embodiment, 1t 1s not necessary to make slant. In this case,
the movement distance may be or may not be changed
according to the deviation.

Moreover, although the first index 1mage and the desig-
nation image are formed as separate images 1n this embodi-
ment, 1t does not need to be limited to this. For example, a
point 1image that functions as the first index 1image and the
designation 1mage 1s displayed, and the point 1mage may be
moved 1n a long side direction inside the movement gauge
when the hitting power 1s to be determined, and when the
deviation 1s to be determined, the point image may be moved
in a short side direction inside the movement gauge.

Furthermore, although the risk area 1s provided outside
the basic area of the movement gauge 1n this embodiment,
the risk area may be formed 1nside the basic area. In such a
case, the risk area 1s enlarged so that the deviation rate and
the deviation amount increase as the hitting power 1s
increased.

Furthermore, 1n this embodiment, there 1s deviation even
within the basic area of the movement gauge, but in other
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embodiments, there may be no deviation within the basic
area and there may be deviation within the risk area.

Moreover, 1n this embodiment, the deviation 1s deter-
mined when the direction input period expires, but the
deviation may be determined at arbitrary timing prior to a
movement start of the ball after the hitting power 1s deter-
mined.

Furthermore, although deviation i1s determined by a lot-
tery 1n this embodiment, it does not need to be limited to this.
Movement of the designation image may be stopped accord-
ing to an operation of the player, whereby the position of the
designation image, that 1s, deviation may be determined.

Furthermore, although the hitting power 1s determined
according to the position that the first index image 1s stopped
in this embodiment, the hitting power may be determined
according to a position of the designation 1mage at the time
that the deviation 1s determined. Since the first index 1mage
1s slanted as it goes to the trailing end of the movement
gauge as described above and the magmtude of the hitting
power 1s changed according to the deviation, the horizontal
arrival distance of the reference trajectory i1s changed. Even
in this way, 1t 1s possible to change the movement distance
dependent on the difference between a draw ball and a fade
ball.

Moreover, although the first index image and the second
index 1mage are moved inside the movement gauge, the
color of the move portion 1s change accordingly, 1t 1s not
necessary to change the color.

Furthermore, although an operation iput 1s performed by
operating the operating button and the analog stick of the
controller(s) 1 this embodiment, 1t does not need to be
limited to this. In other embodiments, a motion sensor such
as a gyro-sensor (2 axes or 3 axes) 1s provided on the
controller, and an operation input may be performed by
holding and swinging by the player the controller (either one
of the left controller 3 and the right controller 4) removed
from the main body apparatus 2. That 1s, the hitting power
and the trajectory of the ball are determined at once by an
operation that the player moves the controller. In this case,
the gyro-sensor detects a magnitude of a swing when the
player swings up the controller from an address state, and
detects a rotation angle of a wrist from a position of the
controller that 1s swung up to a position that the controller
1s swung down to return to the address state position. As an
example, the hitting power 1s determined by the magnitude
of swing up of the controller. Moreover, a time change of a
rotation angle of the wrist at the time of swinging correctly
(heremaftter, referred to as “‘reference rotation angle™) 1s
stored 1n advance, and a type of the trajectory of the ball (for
example, draw, fade, hook, slice) 1s determined based on the
difference between the reference rotation angle and the
rotation angle of the wrist when the player moves the
controller. According to this determination result, the arrow
image that 1s determined in advance according to the type of
trajectory of the ball 1s displayed in the movement gauge,
and the ball 1s moved according to the determined trajectory.
However, the launch angle of the ball 1s determined by the
selected club. Moreover, by providing an acceleration sen-
sor, the acceleration of the controller when the controller 1s
swung down and returned to the position of the address state
may be detected so as to be converted nto the hitting power.

Furthermore, this embodiment 1s described on the golf
game, but 1s applicable to other sport games. As other sports,
soccer, baseball, tennis, volleyball, bowling, badminton, etc.
correspond. In a case of soccer, a trajectory of a ball that 1s
kicked 1n the scene of shooting or free kick may be changed
according to a temporal direction mput. Moreover, 1n a case
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of baseball, a trajectory of a ball that a pitcher pitches or a
butter hits may be changed according to a temporal direction
input. Furthermore, 1n a case of tennis or volleyball, a
trajectory of a ball that 1s hit by a hand or a racket may be
changed according to a temporal direction input. In a case of
bowling, a trajectory of a ball that 1s throwed, like the pitcher
of baseball, may be changed according to a temporal direc-
tion 1put. In a case of badminton, a trajectory of a shuttle
that 1s hit by a racket, like tennis, may be changed according
to a temporal direction input.

Moreover, although the game system 1 i1s shown as an
example of an information processing system in the above-
described embodiment, 1ts configuration should not be lim-
ited, and other configurations may be adopted. For example,
in the above-described embodiment, the above-described
“computer” 1s a single computer (specifically, the processor
81), but 1t may be a plurality of computers in other embodi-
ments. The above-described “computer” may be a plurality
of computers provided in a plurality of apparatuses, for
example, and more specifically, the above-described “com-
puter” may be constituted by the processor 81 of the main
body apparatus 2 and the communication control sections
(microprocessor) 101 and 111 provided on the controllers.

Furthermore, 1in other embodiments, a server on a network
such as the internet may execute a part (S5-59) of the overall
game processing. In such a case, the processor 81 of the
main body apparatus 2 transmits the operation data received
from the left controller 3 and the right controller 4 to the
above-described server via the network communication sec-
tion 82 and the network, receives a result of execution of a
part of the overall game processing by the server (1.e., game
image data and the game sound data), thereby displaying the
game 1mage on the display 12 and outputting the game
sound from the speaker 88. That 1s, 1t 1s possible to constitute
the information processing system including the game sys-
tem 1 shown in the above-described embodiment and the
server on the network.

Moreover, although a case where the game image 1s
displayed on the display 12 1s described in the above-
described embodiment, 1t does not need to be limited to this.
The game image can be displayed also on a stationary
monitor (for example, television monitor) by connecting the
main body apparatus 2 to the stationary monitor via a cradle.
In such a case, i1t 1s possible to constitute an information
processing system including the game system 1 and the
stationary monitor.

Furthermore, although the above-described embodiment
1s described on a case where the game system 1 having
structure that the left controller 3 and the right controller 4
are attachable to or detachable from the main body apparatus
2 15 used, 1t does not need to be limited to this. For example,
it 1s possible to use a game apparatus including the main
body apparatus 2 integrally provided with an operation
portion having operation buttons and analog sticks similar to
those of the left controller 3 and the right controller 4, and
an mnformation processing such as further electronic equip-
ment capable of executing a game program. The further
clectronic equipment corresponds to smartphones, tablet
PCs or the like. In such a case, an operation portion may
constitute with software keys.

Furthermore, specific numeral values and images shown
in the above-described embodiment are mere examples and
can be approprately changed according to actual products.

For example, determination of the deviation may be
performed prior to an end of detection of the direction input
after the hitting power 1s determined, or prior to hitting the
ball after the player character starts the swing motion.
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Moreover, the second parameter determination processing,
includes processing (S203-S209) that determines the hitting
power, the processing (S217-5221) that detects the direction
input by the player, and the processing that determines the
deviation (S237-S243, 5249), but may include only the
processing that detects the direction mput by the player. I
such a case, the processing that determines the hitting power
and the processing that determines the deviation may be
omitted, for example, or may be executed prior to the second
parameter determination processing as further parameter
determination processing (for example, third parameter
determination processing).

Although certain example systems, methods, storage
media, devices and apparatuses have been described herein,
it 1s to be understood that the appended claims are not to be
limited to the systems, methods, storage media, devices and
apparatuses disclosed, but on the contrary, are mtended to
cover various modifications and equivalent arrangements
included within the spirit and scope of the appended claims.

What 1s claimed 1s:

1. A non-transitory computer-readable storage medium
storing a game program, which 1s for a sports game advance-
able by moving a moving object according to a player
operation, executable by a computer provided with one or
more processors, wherein the game program causes the one
Or more processors to provide execution comprising:

receiving a first direction mput, for changing a trajectory

of a moving object, at a first timing prior to starting
movement of the moving object;

receiving a second direction mput, for changing the

trajectory of the moving object, at a second timing after
the first ttming and prior to starting the movement of
the moving object;

determining a parameter for moving the moving object

according to, at least, the first direction mput and the
second direction input;

detecting, during a predetermined period of time while the

parameter 1s being determined, and that includes the
first ttiming and the second timing, a player operation
indicative of a temporal direction imnput for determining
the change of the trajectory after starting of the move-
ment of the moving object;

moving the moving object based on a detected player

operation indicative of the temporal direction input
alter determining the parameter while reflecting the
temporal direction mput onto the trajectory;

changing the trajectory of the moving object to move in

a first direction, based on the first direction mput, at a
third timing after the second timing and after starting
the movement of the moving object; and

changing the trajectory of the moving object to move in

a second direction, based on the second direction input,
at a fourth timing after the third timing and after
starting the movement of the moving object.

2. The storage medium according to the claim 1, wherein
the game program further causes the one or more processors
to provide execution comprising;:

setting a movement distance parameter related to a move-

ment distance of the moving object, and

making the predetermined period of time longer as a set

movement distance parameter 1s larger.

3. The storage medium according to the claim 2, wherein
the game program further causes the one or more processors
to provide execution comprising;:

enabling to increase ability associated with an object used

by a player character and related to movement of the
moving object from a next time by satisiying a prede-
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termined condition, the predetermined condition
including that the movement distance parameter that 1s
set 1n the setting 1s less than a predetermined value.

4. The storage medium according to the claim 1, wherein
the game program further causes the one or more processors
to provide execution comprising;:

setting a movement distance parameter related to a move-

ment distance of the moving object;

moving a first index indicative of the movement distance

parameter toward one end from an nitial position;
stopping the first index according to an operation of the
player; and

making the predetermined period of time longer as a

distance between the 1nitial position and a stop position
that the first index 1s stopped 1s larger.

5. The storage medium according to the claim 4, wherein
the game program further causes the one or more processors
to provide execution comprising;:

moving a second index for the temporal direction input

toward at least the stop position from the nitial position
when the movement distance parameter 1s made to be
set; and

detecting a player operation indicative of the temporal

direction input until the second index 1s moved from
the mnitial position to the stop position.

6. The storage medium according to the claim 5, wherein
the game program further causes the one or more processors
to provide execution comprising:

displaying a designation image indicative of a detected

temporal direction mput on a display portion, super-
posed with or along a movement path of the second
index.

7. The storage medium according to the claim 6, wherein
the game program further causes the one or more processors
to provide execution comprising:

displaying the designation image by a number smaller

than a number of the temporal direction inputs repre-
sented by the detected player operation.

8. The storage medium according to the claim 6, wherein
the designation 1mage indicates a section direction input that
1s a single direction input determined, 1n each of a plurality
of sections 1n the predetermined period of time, based on a
plurality of temporal direction mputs.

9. The storage medium according to the claim 8, wherein
the game program further causes the one or more processors
to provide execution comprising;:

determining the section direction mput based on strength

of a plurality of temporal direction inputs 1n the section;
applying strenth that 1s determined based on the strength
of the temporal direction mput to the section direction
input designated by the designation image; and
classifying applied strength into a plurality of classifica-
tions that are set according to strength.

10. The storage medium according to the claim 8, wherein
the game program further causes the one or more processors
to provide execution comprising;:

on assumption that a distance that the first index 1s moved

from the 1nitial position to a position that the first index
1s stopped corresponds to a straight-line distance of the
reference trajectory ol the moving object, retlecting
changes due to a plurality of temporal direction inputs
within a target section imncluding a position correspond-
ing to a position of the reference trajectory i a time
from the moving object starts moving into the trajec-
tory of the moving object.
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11. The storage medium according to the claim 10,
wherein the game program further causes the one or more
processors to provide execution comprising:

replacing each of the plurality of temporal direction inputs

with a corresponding section direction input for each of
the plurality of sections; and

reflecting changes due to a predetermined number of

section direction 1nputs including the section direction
iput of a position corresponding to a position of the
reference trajectory i a time from the moving object
starts moving 1nto the trajectory of the moving object.

12. The storage medium according to the claim 11,
wherein the game program further causes the one or more
processors to provide execution comprising;:

determining the section direction input based on the

strength of the plurality of temporal direction mputs in
the section; and

reflecting the change due to the section direction input

into the trajectory of the moving object by using the
strength.

13. The storage medium according to the claim 6, wherein
the game program further causes the one or more processors
to provide execution comprising;:

displaying a gauge for determining the stop position of the

first index on the display portion, the gauge including
the mitial position and the one end for moving the first
index, and being divided 1n advance corresponding to
a plurality of sections; and

displaying the designation image for each of divided areas

of the gauge.

14. The storage medium according to the claim 13,
wherein the game program further causes the one or more
processors to provide execution comprising:

shortening the predetermined period of time 1n a case

where the first index 1s stopped 1 a middle of the
divided area 1n comparison with a case where the {first
index 1s stopped at a trailing end of the division area.

15. The storage medium according to the claim 13,
wherein the game program further causes the one or more
processors to provide execution comprising;:

reducing or expanding the gauge according to progress of

the sports game; and

moving the second index at a speed 1n proportion to length

that 1s reduce or expanded.

16. The storage medium according to the claim 6, wherein
the game program further causes the one or more processors
to provide execution comprising;:

setting a number of the plurality of sections according to

at least one of a type of a character that the player uses,
ability of the character and an 1tem that the character
uses.

17. The storage medium according to claim 1, wherein the
game program further causes the one or more processors to
provide execution comprising;:

displaying a designation image indicative of a detected

temporal direction mput, wherein

the designation 1image indicates a section direction input

including a single direction input determined, i each
of a plurality of sections 1n a predetermined period of
time, based on a plurality of temporal direction inputs.

18. The storage medium according to claim 1, wherein

a designation 1mage 1s displayed having at least a first

section and a second section,

the first section displaying indication corresponding to the

first direction input, and

the second section displaying indication corresponding to

the second direction input.
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19. A game apparatus configured to execute a sports
game, the game apparatus comprising:
a processor; and
a memory configured to store computer readable 1nstruc-
tions that, when executed by the processor, cause the
game apparatus to:
receive a first direction mput, for changing a trajectory
ol a moving object, at a first timing prior to starting
movement of the moving object;
receive a second direction input, for changing the
trajectory of the moving object, at a second timing
after the first timing and prior to starting the move-
ment of the moving object;
determine a parameter for moving the moving object
according to, at least, the first direction input and the
second direction input;
detect, during a predetermined period of time while the
parameter 1s being determined, and that includes the
first timing and the second timing, a player operation
indicative of a temporal direction input for determin-
ing the change of the trajectory aiter starting of the
movement of the moving object;
move the moving object based on the detected palyer
operation indicative of the temporal direction 1nput
after determining the parameter while retlecting the
temporal direction input onto the trajectory;
change the trajectory of the moving object to move 1n
a first direction, based on the first direction 1mnput, at
a third timing after the second timing and after
starting the movement of the moving object; and
change the trajectory of the moving object to move 1n a
second direction, based on the second direction input,
at a fourth timing after the third timing and after
starting the movement of the moving object.
20. A game control method of a computer configured to
execute a sports game, the game control method comprising:
recerving a first direction mnput, for changing a trajectory
of a moving object, at a first timing prior to starting
movement of the moving object;
recerving a second direction input, for changing the
trajectory of the moving object, at a second timing after
the first timing and prior to starting the movement of
the moving object;
determiming a parameter for moving the moving object
according to, at least, the first direction mput and the
second direction input;
detecting, during a predetermined period while the param-
cter 1s being determined, and that includes the first
timing and the second timing, a player operation
indicative of a temporal direction input for determining
the change of the trajectory after starting of the move-
ment of the moving object;
moving the moving object based on the detected player
operation indicative of the temporal direction nput
after determining the parameter while reflecting the
temporal direction mput onto the trajectory;
changing the trajectory of the moving object to move 1n
a first direction, based on the first direction nput, at a
third timing after the second timing and after starting
the movement of the moving object; and
changing the trajectory of the moving object to move 1n
a second direction, based on the second direction input,
at a fourth timing after the third timing and after
starting the movement of the moving object.
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