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(57) ABSTRACT 

An object is to realize that an object is caused to move based 
on the acceleration data detected by an acceleration sensor 
when a controller is moved and the controller is caused to 
vibrate by a vibration mechanism when the moved object 
makes contact with another object. In the present game pro 
gram, Velocity magnitude data of a controller and Velocity 
magnitude data of an object are calculated based on accelera 
tion data and time interval data, both of which are recognized 
by a control unit. Then, it isjudged by the control unit whether 
or not the coordinate data within the display range of a mov 
ing bat character corresponds to the coordinate data within 
the display range of a ball character. Next, vibration control 
data for controlling vibration of the controller is calculated by 
the control unit depending on the velocity of the bat. Accord 
ingly, a command for outputting the vibration control data to 
the controller is issued by the control unit. 
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VIDEO GAME PROGRAM, VIDEO GAME 
DEVICE, AND VIDEO GAME CONTROL 

METHOD 

CROSS-REFERENCE TO THE RELATED 
APPLICATION 

0001. This application claims priority to Japanese Patent 
Application No. 2005-372072 and International Patent 
Application No. PCT/JP2006/321230. The entire disclosure 
of Japanese Patent Application No. 2005-372072 and Inter 
national Patent Application No. PCT/JP2006/321230 is 
hereby incorporated herein by reference. 

BACKGROUND ON INVENTION 

0002 1. Technical Field 
0003. The preset invention relates to a video game pro 
gram, particularly to a video game program for causing a 
computer to realize a video game in which a plurality of 
objects are displayed on an image display unit, and an object 
is caused to move based on the acceleration data detected by 
an acceleration sensor when a controller in which the accel 
eration sensor and a vibration mechanism are embedded is 
moved, and the controller is caused to vibrate by the vibration 
mechanism when the moved object makes contact with 
another object. Also, the present invention relates to a video 
game device that is capable of executing the video game to be 
realized by the video game program, and relates to a video 
game control method for allowing a computer to control the 
Video game to be realized by the video game program. 
0004 2. Background Art 
0005 Various video games have been proposed in the past. 
The video games are configured to be executed in a game 
device. For example, a general game device includes a moni 
tor, a game console that is provided separately from the moni 
tor, and an input unit (e.g., a controller) that is provided 
separately from the game console. An input part (e.g., a plu 
rality of input buttons) is disposed on the controller. A game 
device of this type is configured to be capable of causing an 
object displayed on the monitor to perform an action by 
manipulating the input buttons. 
0006. A situation is hereinafter considered that a versus 
type game (e.g., baseball game) is executed in a game device 
of this type. In the baseball game, it is possible to cause an 
object displayed on a monitor (e.g., a bat of a batter character) 
to perform an action by manipulating input buttons of a con 
troller. JIKKYOU PAWAFURU PURO YAKYU 9 
KETTEIBAN, Konami Corporation, for PS2 discloses such 
game, as an example. In this case, first of all, either a contact 
hitting cursor is set to either a powerful Swing mode or a 
normal Swing mode by pressing a contact hitting cursor selec 
tion button. Then, when up, down, right, and left portions of 
a cross-shaped button are pressed, the contact hitting cursor 
accordingly moves up, down, right, and left. Next, if an X 
button is pressed so that a bat is capable of hitting a ball when 
the ball released by a pitcher character reaches a ball passing 
position on a hitting Surface, the batter character starts Swing 
ing the bat. Accordingly, the bat displayed on the monitor 
starts moving at the constant velocity. Then, if the pitched ball 
is capable of being hit with the bat moving on the monitor 
when the pitched ball reaches the hitting surface, the pitched 
ball is hit back with the bat. Here, the controller is configured 
to vibrate in a weak vibration pattern when the bat makes 
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solid contact with the ball, and is configured to vibrate in a 
strong vibration pattern when the bat did not make solid 
contact with the ball. 

SUMMARY OF INVENTION 

0007. In the conventional baseball game, a controller is 
configured to vibrate either in a vibration pattern for a con 
dition that a bat could make solid contact with a ball or in a 
vibration pattern for a condition that a bat could not make 
Solid contact with a ball. Accordingly, a game player is 
capable of experiencing a sense that a batter feels when he hits 
a ball in the real baseball by means of the controller's vibra 
tion in a simulated way. However, the sense that a batter feels 
when he hits a ball in the real baseball is largely influenced not 
only by whether or not a bat could make solid contact with a 
ball but also the magnitude of the swing velocity of a batter. 
For the purpose of allowing a game player to experience the 
above described sense with the controller in a simulated way, 
it is necessary to evaluate the Swing Velocity of a batter Such 
as the moving Velocity of a bat displayed on a monitor and to 
create the data for causing the controller to vibrate based on 
the evaluation. However, the conventional baseball game 
could not appropriately evaluate the moving Velocity of a bat, 
that is, the swing velocity of a batter. Therefore, it has been 
difficult to cause a controller to vibrate depending on the 
swing velocity of a batter when a ball is hit with a bat. 
0008. An object of the present invention is to make it 
possible to cause an object to move based on the acceleration 
data detected by an acceleration sensor when a controller in 
which the acceleration sensor and a vibration mechanism are 
embedded moves, and to cause the controller to vibrate with 
the vibration mechanism when the moved object makes con 
tact with another object. 
0009. A video game program in accordance with a first 
aspect of the present invention is a program for causing a 
computer, which is configured to be capable of realizing a 
Video game in which a plurality of objects are displayed on an 
image display unit and an object is caused to move based on 
the acceleration data detected by an acceleration sensor when 
a controller in which the acceleration sensor and a vibration 
mechanism are embedded is moved and the controller is 
caused to vibrate by the vibration mechanism when the 
moved object makes contact with another object, to realize 
the following functions. 
0010 (1) An object displaying function of displaying the 
plurality of objects on the image display unit with the image 
data corresponding to the objects. 
0011 (2) An acceleration data recognizing function of 
causing a control unit to recognize the acceleration data to be 
continuously inputted into an input unit from the controller. 
0012 (3) A time interval data recognizing function of 
causing the control unit to recognize a time interval of the 
acceleration data to be continuously inputted into the input 
unit from the controller as the time interval data. 
0013 (4) A velocity data calculating function of causing 
the control unit to calculate the Velocity magnitude data of the 
controller based on the acceleration data and the time interval 
data, both of which are recognized by the control unit. 
0014 (5) An object moving velocity data calculating func 
tion of causing the control unit to calculate the Velocity mag 
nitude data of the object based on the Velocity magnitude data 
of the controller. 
00.15 (6) An object moving state displaying function of 
continuously displaying a state of at least one of the plurality 
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of objects displayed on the image display unit moving at the 
velocity set by the velocity magnitude data of the object on the 
image display unit with the image data corresponding to the 
object(s). 
0016 (7) A range data recognizing function of causing the 
control unit to recognize the coordinate data within the dis 
play range of the plurality of objects. 
0017 (8) An object correspondence judging function of 
causing the control unit to judge whether or not the coordinate 
data within the display range of the object moving at the 
velocity set by the velocity magnitude data of the object 
corresponds to the coordinate data within the display range of 
the another object. 
0018 (9) A vibration control data calculating function of 
causing the control unit to calculate the vibration control data 
for controlling vibration of the controller depending on the 
velocity set by the velocity magnitude data of the object when 
it is judged by the control unit that the coordinate data within 
the display range of the object moving at the Velocity set by 
the Velocity magnitude data of the object corresponds to the 
coordinate data within the display range of the another object. 
0019 (10) A vibration control data issuing function of 
causing the control unit to issue a command for outputting the 
vibration control data to the controller. 
0020. According to the game to be realized by the pro 
gram, in the object displaying function, the plurality of 
objects are displayed on the image display unit with the image 
data corresponding to the objects. In the acceleration data 
recognizing function, the acceleration data to be continuously 
inputted into the input unit from the controller is recognized 
by the control unit. In the time interval data recognizing 
function, the time interval of the acceleration data to be con 
tinuously inputted into the input unit from the controller is 
recognized as the time interval data by the control unit. In the 
Velocity data calculating function, the Velocity magnitude 
data of the controller is calculated by the control unit based on 
the acceleration data and the time interval data, both of which 
are recognized by the control unit. In the object moving 
Velocity data calculating function, the Velocity magnitude 
data of the object is calculated by the control unit based on the 
velocity magnitude data of the controller. In the object mov 
ing state displaying function, the State of at least one of the 
plurality of objects displayed on the image display unit mov 
ing at the Velocity set by the Velocity magnitude data of the 
object is continuously displayed on the image display unit 
with the image data corresponding to the object(s). In the 
range data recognizing function, the coordinate data within 
the display range of the plurality of objects are recognized by 
the control unit. In the object correspondence judging func 
tion, it is judged by the control unit whether or not the coor 
dinate data within the display range of the object moving at 
the velocity set by the velocity magnitude data of the object 
corresponds to the coordinate data within the display range of 
the another object. In the vibration control data calculating 
function, when it is judged by the control unit that the coor 
dinate data within the display range of the object moving at 
the velocity set by the velocity magnitude data of the object 
corresponds to the coordinate data within the display range of 
the another object, the vibration control data for controlling 
vibration of the controller is calculated by the control unit 
depending on the Velocity set by the Velocity magnitude data 
of the object. In the vibration control data issuing function, 
the command for outputting the vibration control data to the 
controller is issued by the control unit. 
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0021 When a baseball game to be realized by the game 
program is exemplified, a plurality of objects, such as a batter 
character (including a bat character) and a ball character, are 
displayed on the image display unit with the image data 
corresponding to each of the characters. Also, the accelera 
tion data to be continuously inputted into the input unit from 
the controller is recognized by the control unit. Then, a time 
interval of the acceleration data to be continuously inputted 
into the input unit from the controller is recognized as the time 
interval data by the control unit. Then, the velocity magnitude 
data of the controller is calculated by the control unit based on 
the acceleration data and the time interval data, both of which 
are recognized by the control unit. Next, the Velocity magni 
tude data of the bat character is calculated by the control unit 
based on the velocity magnitude data of the controller. 
Accordingly, a state of the bat character, which is displayed 
on the image display unit, moving at the Velocity set by the 
Velocity magnitude data of the bat is continuously displayed 
on the image display unit with the image data corresponding 
to the bat character. Also, the coordinate data within the 
display range of the batcharacter and that of the ball character 
are recognized by the control unit. Accordingly, it is judged 
by the control unit whether or not the coordinate data within 
the display range of the object moving at the Velocity set by 
the Velocity magnitude data of the bat corresponds to the 
coordinate data within the display range of the ball character. 
Then, if it is judged by the control unit that the coordinate data 
within the display range of the bat moving at the Velocity set 
by the velocity magnitude data of the bat corresponds to the 
coordinate data within the display range of the ball character 
(if the ball is hit with the bat), the vibration control data for 
controlling vibration of the controller is calculated by the 
control unit depending on the velocity set by the velocity 
magnitude data of the bat. Next, a command for outputting the 
vibration control data to the controller is issued by the control 
unit. Accordingly, the controller is caused to vibrate by the 
vibration mechanism that received the vibration control data. 
0022. In the game program, it is possible to cause the bat 
character to move in conjunction with movement of the con 
troller in which the acceleration sensor and the vibration 
mechanism are embedded. Then, when the ball is capable of 
being hit with the bat, the vibration control data for the con 
troller depending on the velocity of the bat character is cal 
culated, and the vibration control data for the controller is 
outputted from the control unit to the vibration mechanism of 
the controller. Because of this, it becomes possible to cause 
the controller to vibrate depending on the velocity of the bat 
character. In other words, it is possible to cause the controller 
to vibrate by the vibration mechanism depending on the 
velocity of the object (bat) when the moved object (bat) 
makes contact with another object (ball). 
0023. A video game program in accordance with a second 
aspect of the present invention is the game program of the first 
aspect, and the following function is further realized. 
0024 (11) Another object moving state displaying func 
tion of continuously displaying a state of the another object 
moving at the Velocity set by the Velocity magnitude data of 
the another object on the image display unit with the image 
data corresponding to the another object. 
0025. According to the game to be realized by the pro 
gram, in the another object moving state displaying function, 
the state of the another object moving at the velocity set by the 
Velocity magnitude data of the another object is continuously 
displayed on the image display unit with the image data 
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corresponding to the another object. Accordingly, in the 
vibration control data calculating function, when it is judged 
by the control unit that the coordinate data within the display 
range of the object moving at the velocity set by the velocity 
magnitude data of the object corresponds to the coordinate 
data within the display range of the another object, the vibra 
tion control data for controlling vibration of the controller is 
calculated by the control unit depending on the velocity set by 
the velocity magnitude data of the object and the velocity set 
by the velocity magnitude data of the another object. 
0026. When a baseball game to be realized by the game 
program is exemplified, a state of a ball character moving at 
the velocity set by the velocity magnitude data of the ball 
character is continuously displayed on the image display unit 
with the image data corresponding to the ball character. 
Accordingly, when it is judged by the control unit that the 
coordinate data within the display range of the bat character 
moving at the Velocity set by the Velocity magnitude data 
corresponds to the coordinate data within the display range of 
the ball character moving at the velocity set by the velocity 
magnitude data (when the ball is hit with the bat), the vibra 
tion control data for controlling vibration of the controller is 
calculated by the control unit depending on the velocity set by 
the velocity magnitude data of the bat character and the veloc 
ity set by the velocity magnitude data of the ball character. 
Then, a command for outputting the vibration control data to 
the controller is issued by the control unit, and the controller 
is caused to vibrate by the vibration mechanism that received 
the vibration control data. 
0027. In the game program, it is possible to cause the bat 
character to move in conjunction with movement of the con 
troller in which the acceleration sensor and the vibration 
mechanism are embedded. Then, when the ball character is 
capable of being hit with the bat character, the vibration 
control data for the controller depending on the velocity of the 
bat character and the velocity of the ball character is calcu 
lated, and the vibration control data for the controller is out 
putted from the control unit to the vibration mechanism of the 
controller. Accordingly, it becomes possible to cause the con 
troller to vibrate depending on the velocity of the bat charac 
ter and the velocity of the ball character. In other words, when 
the moving object (bat) makes contact with the another object 
(ball), it is possible to cause the controller to vibrate by the 
vibration mechanism depending on the Velocity of the object 
(bat) and the velocity of the another object (ball). 
0028. A video game program in accordance with a third 
aspect of the present invention is the game program of one of 
the first aspect, and the following function is further realized. 
0029 (12) An object hardness recognizing function of 
causing the control unit to recognize at least either hardness 
corresponding to the object moving at the Velocity set by the 
Velocity magnitude data of the object or hardness correspond 
ing to the another object. 
0030. According to the game to be realized by the pro 
gram, in the object hardness recognizing function, at least 
either hardness corresponding to the object moving at the 
velocity set by the velocity magnitude data of the object or 
hardness corresponding to the another object is recognized by 
the control unit. Accordingly, in the vibration control data 
calculating function, when it is judged by the control unit that 
the coordinate data within the display range of the object 
moving at the Velocity set by the Velocity magnitude data of 
the object corresponds to the coordinate data within the dis 
play range of the another object, the vibration control data for 
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controlling vibration of the controller is calculated by the 
control unit depending on the velocity set by the velocity 
magnitude data of the object and at least either hardness 
corresponding to the object moving at the Velocity set by the 
Velocity magnitude data of the object or hardness correspond 
ing to the another object. 
0031 When a case is exemplified that a fighter having a 
sword strikes an opponent fighter with the sword in a beat'em 
up game to be realized by the game program, with a configu 
ration that the control unit is caused to recognize hardness of 
a sword character moving at the velocity set by the velocity 
magnitude data of the Sword and hardness of an opponent 
fighter character Such as hardness of the armor of the oppo 
nent fighter character, if it isjudged by the control unit that the 
coordinate data within the display range of the Sword char 
acter moving at the Velocity set by the Velocity magnitude 
data corresponds to the coordinate data within the display 
range of the opponent fighter character, the vibration control 
data for controlling vibration of the controller is calculated by 
the control unit depending on the velocity set by the velocity 
magnitude data of the Sword character, the hardness of the 
Sword character, and the hardness of the armor of the oppo 
nent fighter character. Then, a command for outputting the 
vibration control data to the controller is issued by the control 
unit, and the controller is caused to vibrate by the vibration 
mechanism that received the vibration control data. 
0032. In the game program, it is possible to cause the 
Sword character to move in conjunction with movement of the 
controller in which the acceleration sensor and the vibration 
mechanism are embedded. Then, when the Sword characteris 
capable of strike the opponent fighter character, the vibration 
control data for the controller depending on the velocity of the 
sword character, the hardness of the sword character, and the 
hardness of the armor of the opponent fighter is calculated, 
and the vibration control data for the controller is outputted 
from the control unit to the vibration mechanism of the con 
troller. Because of this, it is possible to cause the controller to 
vibrate. In other words, when the moving object (sword) 
makes contact with the another object (opponent fighter), it is 
possible to cause the controller to vibrate by the vibration 
mechanism depending on the Velocity of the object (Sword), 
the hardness of the object (sword), and the hardness of the 
another object (opponent fighter). 
0033) A vide game program in accordance with a fourth 
aspect of the present invention is the game program of the first 
aspect, and the following functions are further realized. 
0034 (13) An another object moving state displaying 
function of continuously displaying a state of the another 
object moving at the Velocity set by the Velocity magnitude 
data of the another object on the image display unit with the 
image data corresponding to the another object. 
0035 (14) An object hardness recognizing function of 
causing the control unit to recognize at least either hardness 
corresponding to the object moving at the Velocity set by the 
Velocity magnitude data of the object or hardness correspond 
ing to the another object. 
0036. According to the game to be realized by the pro 
gram, in the another object moving state displaying function, 
the state of the another object moving at the velocity set by the 
Velocity magnitude data of the another object is continuously 
displayed on the image display unit with the image data 
corresponding to the another object. Then, in the object hard 
ness recognizing function, at least either hardness corre 
sponding to the object moving at the Velocity set by the 
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Velocity magnitude data of the object or hardness correspond 
ing to the another object is recognized by the control unit. 
Accordingly, when it is judged by the control unit that the 
coordinate data within the display range of the object moving 
at the velocity set by the velocity magnitude data of the object 
corresponds to the coordinate data within the display range of 
the another object, the vibration control data for controlling 
vibration of the controller is calculated by the control unit 
depending on the Velocity set by the Velocity magnitude data 
of the object, the velocity set by the velocity magnitude data 
of the another object, and at least either hardness correspond 
ing to the object moving at the velocity set by the velocity 
magnitude data of the object or hardness corresponding to the 
another object. 
0037. When a case is exemplified that a first fighter having 
a Sword and a second fighter having a Sword strike with each 
other with their swords in a beat'em up game to be realized by 
the game program, with a configuration that the control unit is 
caused to recognize hardness of a Sword character of the first 
fighter moving at the Velocity set by the Velocity magnitude 
data and hardness of a Sword character of the second fighter 
moving at the Velocity set by the Velocity magnitude data, if it 
is judged by the control unit that the coordinate data within 
the display range of the Sword character of the first fighter 
moving at the Velocity set by the Velocity magnitude data 
corresponds to the coordinate data within the display range of 
the sword character of the second fighter, the vibration control 
data for controlling vibration of the controller is calculated by 
the control unit depending on the Velocity set by the velocity 
magnitude data of the Sword of the first fighter, the velocity set 
by the velocity magnitude data of the Sword of the second 
fighter, the hardness of the sword of the first fighter moving at 
the velocity set by the velocity magnitude data, and the hard 
ness of the sword of the second fighter moving at the velocity 
set by the Velocity magnitude data. Then, a command for 
outputting the vibration control data to the controller is issued 
by the control unit, and the controller is caused to vibrate by 
the vibration mechanism that received the vibration control 
data. 

0038. In the game program, it is possible to cause the 
Sword character of the first fighter to move in conjunction 
with movement of the controller in which the acceleration 
sensor and the vibration mechanism are embedded. Here, the 
sword character of the first fighter is controlled and is caused 
to move by the AI. Then, when the Sword character of the first 
fighter and the Sword character of the second fighter make 
contact with each other under the condition that the first 
fighter and the second fighter strike with their swords, the 
vibration control data for the controller depending on the 
velocity of the Sword of the first fighter, the velocity of the 
sword of the second fighter, the hardness of the sword of the 
first fighter, and the hardness of the Sword of the second 
fighter is calculated, and the vibration control data for the 
controller is outputted from the control unit to the vibration 
mechanism of the controller. Because of this, it is possible to 
cause the controller to vibrate. In other words, when the 
moving object (the Sword of the first fighter) makes contact 
with the another object (the Sword of the second fighter), the 
controller is caused to vibrate by the vibration mechanism 
depending on the velocity of the object (the sword of the first 
fighter), the velocity of the another object (the sword of the 
second fighter), the hardness of the object (the Sword of the 
first fighter), and the hardness of the another object (the sword 
of the second fighter). 
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0039. A video game device in accordance with a fifth 
aspect of the present invention is a game device that is con 
figured to be capable of executing a video game in which a 
plurality of objects are displayed on an image display unit and 
an object is caused to move based on the acceleration data 
detected by an acceleration sensor when a controller in which 
the acceleration sensor and a vibration mechanism are 
embedded is moved and the controller is caused to vibrate by 
the vibration mechanism when the moved object makes con 
tact with another object. The video game device includes 
object displaying means for displaying the plurality of objects 
on the image display unit with the image data corresponding 
to the objects, acceleration data recognizing means for caus 
ing a control unit to recognize the acceleration data to be 
continuously inputted into an input unit from the controller, 
time interval data recognizing means for causing the control 
unit to recognize a time interval of the acceleration data to be 
continuously inputted into the input unit from the controller 
as the time interval data, Velocity data calculating means for 
causing the control unit to calculate the Velocity magnitude 
data of the controller based on the acceleration data and the 
time interval data, both of which are recognized by the control 
unit, object moving Velocity data calculating means for caus 
ing the control unit to calculate the velocity magnitude data of 
the object based on the Velocity magnitude data of the con 
troller, object moving state displaying means for continu 
ously displaying a state of at least one of the plurality of 
objects displayed on the image display unit moving at the 
Velocity set by the velocity magnitude data of the object on the 
image display unit with the image data corresponding to the 
object(s), range data recognizing means for causing the con 
trol unit to recognize the coordinate data within the display 
range of the plurality of objects, object correspondence judg 
ing means for causing the control unit to judge whether or not 
the coordinate data within the display range of the object 
moving at the Velocity set by the Velocity magnitude data of 
the object corresponds to the coordinate data within the dis 
play range of the another object, vibration control data cal 
culating means for causing the control unit to calculate the 
vibration control data for controlling vibration of the control 
ler depending on the Velocity set by the Velocity magnitude 
data of the object when it is judged by the control unit that the 
coordinate data within the display range of the object moving 
at the velocity set by the velocity magnitude data of the object 
corresponds to the coordinate data within the display range of 
the another object, and vibration control data issuing means 
for causing the control unit to issue a command for outputting 
the vibration control data to the controller. 

0040. A video game control method in accordance with a 
sixth aspect of the present invention is a game control method 
that is configured to be capable of controlling a video game in 
which a plurality of objects are displayed on an image display 
unit and an object is caused to move based on the acceleration 
data detected by an acceleration sensor when a controller in 
which the acceleration sensor and a vibration mechanism are 
embedded is moved and the controller is caused to vibrate by 
the vibration mechanism when the moved object makes con 
tact with another object. The video game control method 
includes recognizing acceleration of an input unit, recogniz 
ing time duration of the acceleration, calculating speed of the 
input unit on the basis of the acceleration and the time dura 
tion, calculating first speed of an object having a first range, 
on the basis of the speed of the input device, displaying the 
object at the first speed of the first object and a second object 
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having a second range, on the image display unit, judging 
whether or not the first range at least partially overlaps with 
the second range, and vibrating the input unit on the basis of 
the speed of the first object, if the first range at least partially 
overlaps the second range. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0041 Referring now to the attached drawings which form 
a part of this original disclosure. 
0042 FIG. 1 is a basic configuration diagram of a video 
game device in accordance with an embodiment of the 
present invention. 
0043 FIG. 2 is a functional block diagram as an example 
of the video game device. 
0044 FIG. 3 is a diagram for illustrating characters dis 
played on a television monitor. 
0045 FIG. 4 is a diagram for illustrating correspondence 
between a moving state of a controller and a moving State of 
a bat. 
0046 FIG. 5 is a diagram for illustrating relation among 
the acceleration data, the Velocity data, and the position data. 
0047 FIG. 6 is a chart for illustrating functional relation 
when the position data of a controller is converted into the 
position data for a television monitor. 
0048 FIG. 7 is a diagram for illustrating a method of 
calculating the distance between a reference point of a ball 
and that of a bat. 
0049 FIG. 8 is a diagram for illustrating a method of 
synthesizing the velocity of a ball and that of a bat. 
0050 FIG. 9 is a diagram for illustrating a method of 
calculating the vibration control data. 
0051 FIG.10 is a flowchart for illustrating a batting vibra 
tion control system. 
0052 FIG. 11 is a flowchart for illustrating the batting 
vibration control system. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0053 Selected embodiments of the present invention will 
now be explained with reference to the drawings. It will be 
apparent to those skilled in the art from this disclosure that the 
following descriptions of the embodiments of the present 
invention are provided for illustration only and not for the 
purpose of limiting the invention as defined by the appended 
claims and their equivalents 

Configuration and Operation of Game Device 
0054 FIG. 1 shows the basic configuration of a game 
device in accordance with an embodiment of the present 
invention. As an example of a video game device, a home 
video game device will be hereinafter explained. The home 
Video game device includes a home video game console and 
a home television set. A recording medium 10 is configured to 
be allowed to be loaded in the home video game console. 
Game data is arbitrarily read out of the recording medium 10 
and a game is executed. The content of the game executed 
herewith is displayed on the home television set. 
0055. The game system of the home video game device is 
made up of a control unit 1, a memory unit 2, an image display 
unit 3, an audio output unit 4, an operation input unit 5, and a 
controller 25, and these units are connected to each other 
through a bus 6. This bus 6 includes an address bus, a data bus, 
a control bus, and the like. Here, the control unit 1, the 
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memory unit 2, the audio output unit 4, the operation input 
unit 5 are included in the home video game console of the 
home video game device, and the image display unit 3 is 
included in the home television set. 
0056. The control unit 1 is provided for mainly controlling 
progress of the entire game based on the game program. The 
control unit 1 is made up of a CPU (Central Processing Unit) 
7, a signal processor 8, and an image processor 9, for instance. 
The CPU 7, the signal processor 8, and the image processor 9 
are connected to each other through the bus 6. The CPU 7 
interprets a command from a game program and performs a 
variety of data processing and data control. For example, the 
CPU 7 commands the signal processor 8 to provide the image 
data to the image processor. The signal processor 8 mainly 
performs computations in the three-dimensional space, com 
putations of positional conversion from the three-dimen 
sional space to the virtual three-dimensional space, a light 
Source computation processing, and data generation and data 
processing of the image data and the audio data. The image 
processor 9 mainly performs a processing to write the image 
data to be rendered to a RAM 12 based on the computation 
results and processing results of the signal processor 8. 
0057 The memory unit 2 is provided mainly for storing 
the program data, various types of data used for the program 
data, and the like. The memory unit 2 is made up of the 
recording medium 10, an interface circuit 11, and the RAM 
(Random Access Memory) 12, for instance. The interface 
circuit 11 is connected to the recording medium 10. The 
interface circuit 11 and the RAM 12 are connected through 
the bus 6. The recording medium 10 serves to store the pro 
gram data of the operating system, the game data made up of 
the image data, the audio data, various types of program data, 
and the like. For example, this recording medium 10 is a ROM 
(Read Only Memory) cassette, an optical disk, a flexible disk, 
or the like. The program data of the operating system, the 
game data, and the like are stored in this recording medium 
10. Note that a card memory is also included in the category 
of the recording medium 10 and is mainly used for storing 
various game parameters at the point of interruption when the 
game is interrupted. The RAM 12 is used for temporarily 
storing various types of data read out of the recording medium 
10, and for temporarily recording the processing results from 
the control unit 1. In addition to various types of data, the 
address data indicating the memory location of various types 
of data is stored in the RAM 12, and it is configured to be 
allowed to specify an arbitrary address and read/write data 
from/to the address. 
0058. The image display unit 3 is provided for mainly 
outputting the image data written to the RAM12 by the image 
processor 9, the image data to be read out of the recording 
medium 10, and the like, as an image. The image display unit 
3 is made up of a television monitor 20, an interface circuit 21, 
and a D/A converter (Digital-to-Analog converter) 22, for 
instance. The D/A converter 22 is connected to the television 
monitor 20, and the interface circuit 21 is connected to the 
D/A converter 22. In addition, the bus 6 is connected to the 
interface circuit 21. Here, the image data is provided to the 
D/A converter 22 through the interface circuit 21, and is 
herein converted into an analog image signal. Then, the ana 
log image signal is outputted to the television monitor 20 as 
an image. 
0059. Here, the image data includes the polygon data, the 
texture data, and the like, for instance. The polygon data is the 
coordinate data of apexes forming the polygon. The texture 
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data is used for setting texture with respect to the polygon, and 
is made up of the texture specifying data and the texture color 
data. The texture specifying data is the data for associating the 
polygon and the texture, and the texture color data is the data 
for specifying the texture color. Here, the polygon address 
data and the texture address data, both of which indicate the 
memory location of each type of data, are associated with the 
polygon data and the texture data, respectively. With the 
image data of this type, the coordinate conversion and the 
perspective projection conversion are performed with respect 
to the polygon data in the three-dimensional space (i.e., the 
three-dimensional polygon data) indicated with the polygon 
address data by the signal processor 8, based on the displace 
ment data and the rotational data of the screen itself (i.e., point 
of sight). Accordingly, the polygon data is converted into the 
polygon data in the two-dimensional space (i.e., the two 
dimensional polygon data). Then, a polygon outline is con 
stituted with a plurality of two-dimensional polygon data, and 
the texture data specified by the texture address data is written 
to the internal area of the polygon. Thus, it is possible to 
express objects made by applying texture to each polygon, 
that is, various characters. 
0060. The audio output unit 4 is provided mainly for out 
putting the audio data to be read out of the recording medium 
10 as the audio. The audio output unit 4 is made up of a 
speaker 13, an amplifier circuit 14, a D/A converter 15, and an 
interface circuit 16, for instance. The amplifier circuit 14 is 
connected to the speaker 13. The D/A converter 15 is con 
nected to the amplifier circuit 14. The interface circuit 16 is 
connected to the D/A converter 15. In addition, the bus 6 is 
connected to the interface circuit 16. Here, the audio data is 
provided to the D/A converter 15 through the interface circuit 
16 and is converted into an analog audio signal. The analog 
audio signal is amplified by the amplifier circuit 14 and is 
outputted from the speaker 13 as the audio. ADPCM (Adap 
tive Differential Pulse Code Modulation) data, PCM (Pulse 
Code Modulation) data, and the like are included in the cat 
egory of the audio data, for instance. In the case of the 
ADPCM data, it is possible to output the audio from the 
speaker 13 with almost the same type of processing method as 
described above. In the case of the PCM data, it is possible to 
output the audio from the speaker 13 with almost the same 
type of processing method as described above by preliminar 
ily converting the PCM data into the ADPCM data in the 
RAM 12. 

0061 The operation input unit 5 is mainly made up of an 
operation information interface circuit 18 and an interface 
circuit 19. The controller 25 is connected to the operation 
information interface circuit 18, and the interface circuit 19 is 
connected to the operation information interface circuit 18. In 
addition, the bus 6 is connected to the interface circuit 19. 
0062. The controller 25 is an operating device used by a 
game player for the purpose of inputting a variety of operating 
commands, and transmits an operating signal corresponding 
to a game player's operation to the CPU 7. An acceleration 
sensor 24 and a vibration mechanism Such as a vibration 
motor 26 are embedded in the controller 25. 
0063 For example, a piezo resistance sensor, a capaci 
tance sensor, a magnetic sensor, and the like are included in 
the category of the acceleration sensor 24. When the control 
ler 25 is moved, magnitude of acceleration of the controller 25 
is measured and outputted by the acceleration sensor 24 of 
this type depending on movement of the controller 25. The 
acceleration sensor 24, which is herein used, is a triaxial 
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acceleration sensor, and magnitude of accelerations in the 
triaxial directions are measured and outputted by the accel 
eration sensor 24 depending on movement of the controller 
25. In other words, when the controller 25 is moved, magni 
tudes of accelerations in the triaxial directions from the accel 
eration sensor 24 are outputted as the acceleration data from 
the controller 25 to the operation input unit 5. It is possible to 
cause the control unit 1 to recognize movement of the con 
troller 25 in the three-dimensional space by causing the con 
trol unit 1 to recognize and process the acceleration data. 
0064. The vibration motor 26 comes in cylindrical and 
button versions. In the vibration motor 26, when a motor 
signal obtained by converting the vibration control data from 
the control unit 1 by the operation input unit 5 is inputted from 
the operation input unit 5, a motor rotator rotates at the num 
ber of revolutions that corresponds to the motor signal. Then, 
the vibration motor 26 vibrates depending on the number of 
revolutions of the motor rotator. 
0065. Also, the controller 25 is provided with, for 
instance, a cross-shaped direction key made up of an up key 
17U, a down key 17D, a left key 17L, and a right key 17R. For 
example, it is possible to move a character, an object, and a 
cursor on the screen of the television monitor 20 up, down, 
left, and right by the manipulation of the up key 17U, the 
down key 17D, the left key 17L, and the right key 17R. When 
the up key 17U, the down key 17D, the left key 17L, and the 
right key 17R are respectively manipulated, an operating 
signal corresponding to each of the keys is outputted from the 
controller 25 to the operation input unit 5, and a command 
corresponding to the operating signal is recognized by the 
control unit 1. 
0.066 Note that each button and each key provided in the 
controller 25 are configured to function as ON/OFF switches 
that become an on-state when pressed from the neutral posi 
tion by the external pressure and become an off-state by 
returning to the neutral position when the pressure is released. 
0067. The general operations of the home video game 
device configured as described above will be hereinafter 
explained. If a power switch (not illustrated in the figure) is 
turned on and accordingly the game system 1 is powered on, 
the CPU 7 reads out the image data, the audio data, and the 
program data from the recording medium 10 based on the 
operating system stored in the recording medium 10. All or 
part of the read-out data including the image data, the audio 
data, and the program data are stored in the RAM 12. Then, 
the CPU 7 issues commands to the image data and the audio 
data, both of which are stored in the RAM 12, based on the 
program data stored in the RAM 12. 
0068. In the case of the image data, the signal processor 8 
firstly performs the positional computation, the light Source 
computation, and the like for a character in the three-dimen 
sional space based on the command from the CPU 7. Next, the 
image processor 9 performs a processing of writing the image 
data to be rendered to the RAM 12 based on the computation 
results by the signal processor 8. Then, the image data written 
to the RAM 12 is provided to the D/A converter 15 through 
the interface circuit 16. Here, the image data is converted into 
an analog image signal by the D/A converter 15. Then, the 
image data is provided to the television monitor 20 and is 
displayed as an image. 
0069. In the case of the audio data, the signal processor 8 
firstly performs processing to generate and process the audio 
databased on the command from the CPU 7. Here, process 
ing, such as the pitch conversion, the noise addition, the 
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envelope setting, the level setting, and the reverb addition, is 
performed for the audio data. Next, the audio data is outputted 
from the signal processor 8 and is provided to the D/A con 
verter 15 through the interface circuit 16. Here, the audio data 
is converted into an analog audio signal. Then, the audio data 
is outputted as the audio from the speaker 13 through the 
amplifier circuit 14. 

Summary of a Variety of Processing in Game Device 
0070 A game executed in the present game consol 1 is a 
baseball game, for instance. The present game console 1 is 
configured to be capable of executing a video game in which 
a plurality of objects are displayed on the television monitor 
20 of the image display unit 3, an object is caused to move 
based on the acceleration data detected by the acceleration 
sensor 24 when the controller 25 in which the acceleration 
sensor 24 and the vibration motor 26 are embedded is moved, 
and the controller 25 is caused to vibrate by the vibration 
motor 26 when the moved object makes contact with another 
object. FIG. 2 is a functional block diagram for illustrating 
functions that play major roles in the present invention. 
0071 Object displaying means 50 has a function of dis 
playing a plurality of objects on the television monitor 20 of 
the image display unit 3 with the image data corresponding to 
the objects. In the object displaying means 50, a plurality of 
objects are displayed on the television monitor 20 of the 
image display unit 3 with the image data corresponding to the 
objects. 
0072 Acceleration data recognizing means 51 has a func 
tion of causing the control unit 1 to recognize the acceleration 
data to be consecutively inputted into the input unit from the 
controller 25. In the acceleration data recognizing means 51, 
the acceleration data to be consecutively inputted into the 
input unit from the controller 25 is recognized by the control 
unit 1. Specifically, the acceleration data recognizing means 
51 causes the control unit 1 to judge whether or not a value of 
the acceleration data recognized by the control unit 1 is 
greater than or equal to a predetermined value. If it is judged 
by the control unit 1 that the value of the acceleration data 
recognized by the control unit 1 is greater than or equal to the 
predetermined value, the acceleration data is recognized by 
the control unit 1. In this case, when it is judged by the control 
unit that the acceleration data recognized by the control unit 
is greater than or equal to a predetermined value, the accel 
eration data is configured to be recognized by the control unit. 
Therefore, even when a game player slightly moves the con 
troller, it is possible to prevent an object such as a bat from 
moving in conjunction with movement of the controller. In 
other words, it is possible to prevent an error manipulation 
that is caused when a game player involuntarily moves the 
controller 
0073 Time interval data recognizing means 52 has a func 
tion of causing the control unit 1 to recognize a time interval 
of the acceleration data to be consecutively inputted into the 
input unit from the controller 25 as the time interval data. In 
the time interval data recognizing means 52, a time interval of 
the acceleration data to be consecutively inputted into the 
input unit from the controller 25 is recognized by the control 
unit 1 as the time interval data. 
0074 Velocity data calculating means 53 has a function of 
causing the control unit 1 to calculate the Velocity magnitude 
data of the controller 25 based on the acceleration data and the 
time interval data, both of which are recognized by the control 
unit 1. In the velocity data calculating means 53, the velocity 
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magnitude data of the controller 25 is calculated by the con 
trol unit 1 based on the acceleration data and the time interval 
data, both of which are recognized by the control unit 1. Also, 
the velocity data calculating means 53 has a function of 
causing the control unit 1 to calculate the position data of the 
controller 25 based on the acceleration data and the time 
interval data, both of which are recognized by the control unit 
1. In the velocity data calculating means 53, the position data 
of the controller 25 is calculated by the control unit 1 based on 
the acceleration data and the time interval data, both of which 
are recognized by the control unit 1. Specifically, the velocity 
magnitude data of the controller 25 is calculated by the con 
trol unit 1 when the velocity data calculating means 53 causes 
the control unit 1 to perform the integral calculation for the 
acceleration data to be consecutively inputted into the opera 
tion input unit 5 with the time interval data. Then, the position 
data of the controller 25 is calculated by the control unit 1 
when the means causes the control unit 1 to perform the 
integral calculation for the Velocity magnitude data with the 
time interval data. 

0075. Object moving velocity data calculating means 54 
has a function of causing the control unit 1 to calculate the 
velocity magnitude data of the object based on the velocity 
magnitude data of the controller 25. In the object moving 
Velocity data calculating means 54, the Velocity magnitude 
data of the object is calculated by the control unit 1 based on 
the velocity magnitude data of the controller 25. Specifically, 
in the object moving Velocity data calculating means 54, the 
Velocity magnitude data of the object corresponding to the 
velocity magnitude data of the controller 25 is calculated by 
the control unit 1. More specifically, in the object moving 
Velocity data calculating means 54, the Velocity magnitude 
data of the object is calculated by the control unit 1 when the 
calculation of multiplying the Velocity magnitude data of the 
controller 25 by the modification coefficient for the image 
display is performed by the control unit 1. Note that in the 
present embodiment, a case in which the Velocity magnitude 
data of the object is calculated by multiplying the velocity 
magnitude data of the controller 25 by the modification coef 
ficient for the image display is exemplified. However, under 
the condition that a correspondence table between the veloc 
ity magnitude of the controller 25 and the velocity magnitude 
of the object on the television monitor 20 of the image display 
unit 3 (velocity obtained by multiplying the Velocity magni 
tude by the modification coefficient) is preliminarily set in the 
game program, the moving Velocity data of the object corre 
sponding to the Velocity magnitude data may be configured to 
be selected by the control unit 1 based on the correspondence 
table to be provided from the recording medium 10 to the 
memory unit 2 when the game program is loaded. 
0076 Another object velocity data recognizing means 55 
has a function of causing the control unit 1 to recognize the 
Velocity magnitude data of another object. In the another 
object Velocity data recognizing means 55, the Velocity mag 
nitude data of another object is recognized by the control unit 
1. Here, the velocity magnitude data of another object is 
calculated by the control unit 1 in a method that is almost the 
same as the conventional method when an operation regard 
ing the velocity of another object is performed in the control 
ler 25. 

0077. Another object position data recognizing means 56 
has a function of causing the control unit 1 to recognize the 
position data of another object. In the another object position 
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data recognizing means 56, the position data of another object 
is recognized by the control unit 1. 
0078 Object moving state displaying means 57 has a 
function of consecutively displaying a state of at least one of 
a plurality of objects, which is/are displayed on the television 
monitor 20 of the image display unit 3, moving at the Velocity 
set by the velocity magnitude data of the object on the tele 
vision monitor 20 of the image display unit 3 with the image 
data corresponding to the object(s). In the object moving state 
displaying means 57, a state of at least one of a plurality of 
objects, which is/are displayed on the television monitor 20 of 
the image display unit 3, moving at the Velocity set by the 
Velocity magnitude data of the object is consecutively dis 
played on the television monitor 20 of the image display unit 
3 with the image data corresponding to the object(s). 
0079 Another object moving state displaying means 58 
has a function of consecutively displaying a state of another 
object moving at the Velocity set by the Velocity magnitude 
data of another object on the television monitor 20 of the 
image display unit 3 with the image data corresponding to 
another object. In the another object moving state displaying 
means 58, a state of another object moving at the velocity set 
by the Velocity magnitude data of another object is consecu 
tively displayed on the television monitor 20 of the image 
display unit 3 with the image data corresponding to another 
object. 
0080 Range data recognizing means 59 has a function of 
causing the control unit 1 to recognize the coordinate data 
within the display range of a plurality of objects. In the range 
data recognizing means 59, the coordinate data within the 
display range of a plurality of objects are recognized by the 
control unit 1. 
0081. Object correspondence judging means 60 has a 
function of causing the control unit 1 to judge whether or not 
the coordinate data within the display range of the object 
moving at the Velocity set by the Velocity magnitude data of 
the object corresponds to the coordinate data within the dis 
play range of another object. In the object correspondence 
judging means 60, it is judged by the control unit 1 whether or 
not the coordinate data within the display range of the object 
moving at the Velocity set by the Velocity magnitude data of 
the object corresponds to the coordinate data within the dis 
play range of another object. 
0082) Vibration control data calculating means 61 has a 
function of causing the control unit 1 to calculate the vibration 
control data for controlling vibration of the controller 25 
depending on the Velocity set by the Velocity magnitude data 
of the object when it is judged by the control unit 1 that the 
coordinate data within the display range of the object moving 
at the velocity set by the velocity magnitude data of the object 
corresponds to the coordinate data within the display range of 
another object. 
0083. In the vibration control data calculating means 61, 
when it is judged by the control unit 1 that the coordinate data 
within the display range of the object moving at the Velocity 
set by the Velocity magnitude data of the object corresponds 
to the coordinate data within the display range of another 
object, the vibration control data for controlling vibration of 
the controller 25 is calculated by the control unit 1 depending 
on the velocity set by the velocity magnitude data of the 
object. Specifically, in the vibration control data calculating 
function, when it is judged by the control unit 1 that the 
coordinate data within the display range of the object moving 
at the velocity set by the velocity magnitude data of the object 
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corresponds to the coordinate data within the display range of 
another object, the vibration control data for controlling 
vibration of the controller 25 is calculated by the control unit 
1 depending on the velocity set by the velocity set by the 
velocity magnitude data of the object and the velocity set by 
the Velocity magnitude data of another object. 
I0084 Vibration control data issuing means 62 has a func 
tion of causing the control unit 1 to issue a command for 
outputting the vibration control data to the controller 25. In 
the vibration control data issuing means 62, a command for 
outputting the vibration control data to the controller 25 is 
issued by the control unit 1. 

Summary of Batting Vibration Control System in Baseball 
Game and Flow of a Variety of Processing 
I0085. A batting vibration control system in the baseball 
game will be hereinafter explained. In addition, flow of the 
batting vibration control system illustrated in FIGS. 10 and 11 
will be simultaneously explained. 
I0086. As illustrated in FIG. 3, when a game player oper 
ates a batter character in the present baseball game, a pitcher 
character 71, a batter character 72 holding a bat, a contact 
hitting cursor area 80 in the reference state are displayed on 
the television monitor 20 (S1). Here, the initial range data for 
setting the contact hitting cursor area 80 in the reference state 
is preliminarily set in the game program, and the initial range 
data of the contact hitting cursor area 80 is read out of the 
memory unit 2 and is recognized by the control unit 1. 
I0087 Here, when a signal, which is issued by the control 
ler 25 when a pitching starting corresponding button (not 
illustrated in the figure) of the controller 25 is pressed, is 
received by the control unit 1, a command for causing the 
pitcher character 71 to start pitching is issued by the control 
unit 1 based on the game program. Accordingly, a state of the 
pitcher character 71 performing a pitching motion is dis 
played on the television monitor 20 by causing the image data 
(e.g., polygon data) corresponding to the pitcher character 72 
to consecutively move (S2). Then, when the predetermined 
pitching motion of the pitcher character 71 is completed, a 
command for causing the pitcher character 71 to release a ball 
is recognized by the control unit 1 (S3). 
I0088 Accordingly, the control unit 1 starts recognition of 
velocity magnitude data VB and the position data of the ball 
released by the pitcher character 71 (S4). Here, the position 
data of the ball character 74 is made up of the reference 
coordinate data indicating the center point (reference point) 
Bm1 of the ball and the coordinate data within the display 
range of the ball. Then, a state that the ball character 74 
released by the pitcher character 71 moves from the pitcher 
character 71 to the batter character 72 is displayed on the 
television monitor 20 based on the reference coordinate data 
indicating the reference point Bm1 of the ball (S5). The state 
is realized by causing the image data corresponding to the ball 
character 74 to move from the pitcher character 71 to the 
batter character 72, and movement of the ball character 74 is 
herein controlled by the control unit 1 while the reference 
point Bm1 is set as the reference. 
I0089. As illustrated in FIG. 4, if a game player moves the 
controller 25 (e.g., if a game player Swings his/her arm 
together with the controller 25 while holding the controller 
25: S6) while a state that the ball character 74 released by the 
pitcher character 71 moves from the pitcher character 71 to 
the batter character 72 is displayed on the television monitor 
20, acceleration data G detected by the acceleration sensor 24 
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embedded in the controller 25 is consecutively outputted 
from the controller 25 to the operation input unit 5 and is 
inputted into the operation input unit 5 (S7). 
0090 Accordingly, it is judged by the controller unit 1 
whether or not the absolute value of the acceleration data G 
inputted into the operation input unit 5 is greater than or equal 
to a predetermined value (S8). If it is judged by the control 
unit 1 that the absolute value of the acceleration data G is 
greater than or equal to the predetermined value (Yes in S8). 
the acceleration data G is recognized by the control unit 1 
(S9). Accordingly, a display starting command for a state of 
the bat moving with the batter character 72, that is, a state of 
the batter character 72 swinging the bat, is issued from control 
unit 1 to the image display unit 3. Here, if it is judged by the 
control unit 1 that the absolute value of the acceleration data 
G inputted into the operation input unit 5 is less than the 
predetermined value (No in S8), the acceleration data G is not 
recognized by the control unit 1 (S1). In other words, the bat 
does not move with the batter character 72 (the batter char 
acter 72 does not swing the bat). 
0091. When the acceleration data G is sequentially recog 
nized by the control unit 1, a time interval of the acceleration 
data G consecutively inputted into the operation input unit 5 
is recognized by the control unit 1 as the time interval datadt 
(S.11). Accordingly, as illustrated in FIG. 5, the integral cal 
culation is performed by the control unit 1 for the acceleration 
data G recognized by the control unit 1 with the time interval 
datadt, and the velocity magnitude data V of the controller 25 
is calculated by the control unit 1 (S12). Also, the integral 
calculation for the velocity magnitude data V of the controller 
25 is performed by the control unit 1 with the time interval 
datadt, and position data X of the controller 25 is calculated 
by the control unit 1 (S13). 
0092. Accordingly, the calculation of multiplying the 
velocity magnitude data V of the controller 25 by the modi 
fication coefficient a for the image display is performed by the 
control unit 1, and velocity magnitude data VBT (C.V) of the 
bat is calculated by the control unit (S14). Then, the calcula 
tion of converting the position data X of the controller 25 into 
the position data X of the television monitor 20 of the image 
display unit 3 is performed by the control unit 1 (See FIG. 6: 
S15). Accordingly, a state of the bat moving at the velocity set 
by the velocity magnitude data VBT of the bat in the position 
set by the position data X', that is, a moving state of the bat 
moving with the batter character 72 (bat swing state), is 
consecutively displayed on the television monitor 20 by caus 
ing the image data (e.g., polygon data) corresponding to the 
bat to move on the television monitor 20 of the image display 
unit 3 (S16). Here, the position data of the bat character 73 is 
recognized by the control unit 1 (S17). Here, the position data 
of the bat character 73 is made up of the coordinate data 
indicating the reference point Bm2 of the bat and the coordi 
nate data within the display range of the bat. The position data 
of the contact hitting cursor area in the display area of the bat 
character herein corresponds to the position data of the bat 
character. 

0093. The state that the bat character is displayed on the 
television monitor 20 is realized by causing the image data 
(e.g., polygon data) of the batter character 72 and the bat 
character 73 to consecutively move on the television monitor 
20 at a rendering time interval set by the rendering time 
interval data so that the bat character 73 moves at the velocity 
set by the velocity magnitude data VBT of the bat. The ren 
dering time interval data is regulated by the control unit 1 
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depending on the Velocity magnitude data. For example, the 
reference moving velocity magnitude and the reference ren 
dering time interval (e.g., 0.02 seconds) of the bat on the game 
screen are preliminarily set in the game program. Under the 
condition that this reference state is set as the reference, if the 
moving velocity of the bat is faster than the reference moving 
Velocity, that is, if the moving velocity magnitude of the bat is 
greater than the reference moving Velocity magnitude, the 
polygon data is displayed on the television monitor 20 at the 
time interval less than the interval of 0.02 seconds. On the 
other hand, if the moving velocity of the bat is slower than the 
reference moving Velocity, that is, if the moving Velocity 
magnitude of the bat is less than the reference moving Veloc 
ity magnitude, the polygon data is displayed on the television 
monitor 20 at the time interval greater than the time interval of 
0.02 seconds. Here, the rendering time interval is calculated 
by multiplying the reference time interval by rate (ratio) of the 
calculated velocity magnitude of the bat with respect to the 
reference moving Velocity. 
0094. After the bat character is displayed on the television 
monitor 20 as described above, it is judged by the control unit 
1 whether or not the coordinate data within the display range 
of the bat moving at the velocity set by the velocity magnitude 
data of the bat corresponds to the coordinate data within the 
display range of the ball (S18). Specifically, it is judged by the 
control unit 1 whether or not the ball is hit with the bat. Then, 
as illustrated in FIG.7, if it is judged by the control unit 1 that 
the coordinate data within the display range of the bat (within 
the area of the contact hitting cursor 80) moving at the veloc 
ity set by the Velocity magnitude data of the bat corresponds 
to the coordinate data within the display range of the ball 
character 74 (Yes in S18), distance 1 m between the reference 
point Bm1 of the ball character 74 and the reference point 
Bm2 of the bat character is calculated by the control unit 1 
(S19). Accordingly, vibration control data S for controlling 
vibration of the controller 25 is calculated by the control unit 
1 depending on the distance 1 m between reference points, the 
velocityVB set by the velocity magnitude data of the ball, and 
the velocity set by the velocity magnitude data of the bat 
(S20). Accordingly, a command of outputting the vibration 
control data Sto the controller 25 is issued by the control unit 
1 (S21). On the other hand, if it is judged by the control unit 
1 that the coordinate data within the display range of the bat 
moving at the Velocity set by the Velocity magnitude data of 
the bat does not correspond to the coordinate data within the 
display range of the ball (No in S18), the calculation of the 
distance 1 m between the reference points is not performed by 
the control unit 1. 

Contents of Processing in Each Means of Batting Vibration 
Control System in Baseball Game and Supplementary Expla 
nation Thereof 

Velocity Data Calculating Means 

0.095 When the acceleration data G made up of magni 
tudes of the accelerations in the triaxial directions is recog 
nized by the control unit 1 and then a time interval of the 
acceleration data G (gX, gy, gZ, t) consecutively inputted into 
the operation input unit 5 from the controller 25 is recognized 
by the control unit 1 as the time interval datadt, as illustrated 
in FIG. 5, the integral calculation is performed by the control 
unit 1 for the acceleration data G consecutively inputted into 
the operation input unit 5 from the controller 25 with the time 
interval datadt, and the Velocity magnitude data V (VX, Vy, VZ. 
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t) of the controller 25 in the triaxial directions is calculated by 
the control unit 1. For example, when acceleration data G1 
(gX1, gy1, gZ1, t1) is firstly recognized by the control unit 1 at 
time t1 and Subsequently acceleration data G2 (gx2, gy2, gZ2. 
t2) is recognized by the control unit 1 at time t2, velocity 
magnitude data V1 (VX1, Vy1, VZ1, t1) of the controller 25 is 
calculated by the control unit 1 by causing the control unit 1 
to perform the calculation of “IG2 (gx2, gy2, gZ2, t2)-G1 
(gx1, gy 1. g71, t1)-dt' between the time t2 and the time t1. In 
a similar way to the above, when acceleration data G3 (gx3. 
gy3, gz3, t3) is recognized by the control unit 1 at time t3 
Succeeding the timet2, Velocity magnitude data V2 (VX2, Vy2, 
VZ2, t2) of the controller 25 is calculated by the control unit 1 
by causing the control unit 1 to perform the calculation of 
“? G3 (gx3, gy3, gz3, t3)-G2 (gx2, gy2, gz2, t2)-dt' 
between the time t3 and the time t2. Also, when acceleration 
data G4 (gX4, gy4, gZ4, ta) is recognized by the control unit 1 
at time tasucceeding the time t3. Velocity magnitude data V3 
(vX3, vy3, VZ3, t3) of the controller 25 is calculated by the 
control unit 1 by causing the control unit 1 to perform the 
calculation of "G4 (gX4, gy4, gZ4, ta)-G3 (gX3, gy3, gZ3. 
t3)-dt' between the time tá and the time t3. 
0096. When the integral calculation is further performed 
by the control unit 1 for thus calculated velocity magnitude 
data V of the controller 25 with the time interval datadt, the 
position data X of the controller 25 is calculated by the control 
unit 1. For example, position data X1 (x1, y1, Z1, t1) of the 
controller 25 is calculated by the control unit 1 by causing the 
control unit 1 to perform the calculation of “IV2 (VX2, Vy2, 
VZ2, t2)-V1 (VX1, Vy 1, VZ1, t1)"dt' between the time t2 and 
the time t1. In a similar way to this, position data X2 (X2, y2, 
Z2, t2) of the controller 25 is calculated by the control unit 1 
by causing the control unit 1 to perform the calculation of 
“? IV3 (vX3, vy3, VZ3, t3)-V2 (vX2, vy2, VZ2, t2)-dt” 
between the time t3 and the time t2. 
0097. It is possible to calculate the velocity magnitude 
data and the position data of the controller 25 in each time 
based on the acceleration data G of the controller 25 by 
causing the control unit 1 to perform the above series of 
calculations when the acceleration data G of the controller 25 
is recognized by the control unit 1. 
0098. Note that time when the velocity magnitude data V 
and the position data X of the controller 25 are calculated, 
timets at which the acceleration data G of the controller 25 is 
recognized by the control unit for the first time is set to be the 
calculation starting time. Also, time teat which it is judged by 
the control unit 1 that the coordinate set by the within-area 
coordinate data of the modified range data of the contact 
hitting cursor area 80 corresponds to at least one of the within 
display range coordinate data of the ball that is set by the 
within-range coordinate data of the ball, that is, time te at 
which the ball is hit with the bat, is set to be the calculation 
ending time. 

Object Moving Velocity Data Calculating Means 
0099. The velocity magnitude data VBT of the bat is cal 
culated by causing the control unit 1 to perform the calcula 
tion of multiplying the velocity magnitude data V of the 
controller 25 by the modification coefficient C. for the image 
display. This is the processing performed for modifying the 
Velocity magnitude data calculated based on the acceleration 
data G of the actually moved controller 25 into the moving 
velocity of the bat used in the game. For example, the velocity 
magnitude data VBT of the bat is calculated by the control 
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unit 1 by causing the control unit 1 to perform the calculation 
of multiplying the above calculated Velocity magnitude data 
V1 and V2 of the controller 25 by the modification coefficient 
C. (constant) or the modification coefficient depending on the 
velocity magnitude data V1 and V2 of the controller 25, that 
is, the modification coefficient C. (V) in which the velocity 
magnitude data V of the controller 25 is set to be a variable. 

Object Moving State Displaying Means 

0100. As illustrated in FIG. 6, the above calculated posi 
tion data X1 and X2 of the controller 25 are converted into 
position data X1 and X2 for the television monitor 20. The 
position data X1 and X2 of the controller 25 are coordinates 
in the three-dimensional real space (space in which a game 
player swings his/her arm together with the controller 25). 
Therefore, the calculation of converting the position data X1 
and X2 of the controller 25 into the position data X1 and X2 
for the television monitor 20 in the three-dimensional game 
space is herein performed by the control unit 1. The conver 
sion is performed by causing the control unit 1 to perform the 
mapping from the three-dimensional real space to the three 
dimensional game space. For example, the conversion is per 
formed by causing the control unit 1 to perform the calcula 
tion of 'X' (x, y, z)=fX (x, y, z) with the map function f 
preliminarily determined in the game program. A state of the 
bat character 73 moving at the velocity VBT set by the veloc 
ity magnitude data of the bat in the position set by the position 
data X1 and X2 of the bat in the three-dimensional game 
space is displayed on the television monitor 20. 

Object Correspondence Judging Means and Vibration Con 
trol Data Calculating Means 

0101 First, it is judged by the control unit 1 whether or not 
the coordinate within the display range of the bat moving at 
the velocity VBT set by the velocity magnitude data of the bat 
corresponds to at least one of the coordinates within the 
display range of the ball moving at the velocity VB set by the 
Velocity magnitude data of the ball. Specifically, it is judged 
by the control unit 1 whether or not an overlapped portion 
between a predetermined area of the bat character 73 and the 
display area of the ball character 74 is generated, that is, 
whether or not the ball is hit with the bat. Then, if it is judged 
by the control unit 1 that the coordinate within the display 
range of the bat corresponds to at least one of the coordinates 
within the display range of the ball, as illustrated in FIG.7, the 
distance 1 m between the reference point Bm1 of the ball 
character 74 and the reference point Bm2 of the bat character 
73 is calculated by the control unit 1. Accordingly, the control 
unit 1 is caused to perform the calculation of synthesizing the 
velocityVBT set by the velocity magnitude data of the bat and 
the velocityVB set by the velocity magnitude data of the ball, 
and as illustrated in FIG. 8, the synthesis velocity data for 
setting synthesis velocity VG is calculated by the control unit 
1 

0102 Here, the calculation of reversing the direction of 
the vector data of the ball is performed by the control unit 1. 
Then, the control unit 1 is caused to perform the calculation of 
moving the reference point of the vector data of the bat from 
the reference point Bm2 of the bat to the reference point Bm1 
of the ball. Then, the calculation of synthesizing the vector 
data of the bat and the vector data of the ball in the reference 
point Bm1 of the ball is performed by the control unit 1. In this 
way, the synthesis vector for setting the Velocity and the 
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direction of the ball hit back with the bat is calculated by the 
control unit 1. Note that each vector is calculated by the 
control unit 1 based on the velocity magnitude of the ball 
character 74 and that of the bat character 73 when the ball is 
hit with the bat, and the coordinates of two points in the 
moving direction. 
0103) Accordingly, as illustrated in FIG. 9, a first param 
eter Y1 corresponding to the distance lm between the refer 
ence points is selected by the control unit 1 based on a first 
correspondence table. Then, a second parametery2 is selected 
by the control unit 1 based on a second correspondence table 
depending on the combination of the synthesis velocity VG 
and the first parameter Y1. Then, vibration control data S is 
selected by the control unit 1 based on a correspondence table 
(here, the second correspondence table) between the second 
parametery2 and the vibration control data S. Here, the vibra 
tion control data Sincludes values ranging from 1 to 7. The 
vibration control data S is configured to be an indicator for 
indicating an extent to which the vibration motor 26 is caused 
to vibrate. As the value of the vibration control data S 
becomes greater, the number of revolutions of the vibration 
motor 26 becomes greater. When the vibration control data S 
is provided from the control unit 1 to the operation input unit 
5, it is converted into a motor signal corresponding to the 
vibration control data S by the operation input unit 5, and thus 
the vibration motor 26 revolves at the number of revolutions 
corresponding to the motor signal. In other words, the con 
troller 25 vibrates. 

0104 Specifically, when the distance 1 m between the 
reference points is Zero, the bat is configured to make Solid 
contact with the ball. Because of this, regardless of the mag 
nitude of the synthesis velocityVG, the controller 25 comes to 
less vibrate. Also, as the distancelm between the reference 
points becomes greater than Zero, the bat is configured not to 
have made solid contact with the ball, and the controller 25 
comes to more vibrate depending on the magnitude of the 
synthesis velocity VG. 

Other Embodiments 

0105 (a) In the above described embodiment, a case is 
exemplified that the home video game device is used as an 
example of a computer to which the game program is allowed 
to be applied. However, the game device is not limited to the 
above described embodiment. The present invention may be 
applied to a game device for which a monitor is separately 
provided, a monitor-integrated game device, a personal com 
puter or a workstation that functions as a game device when a 
game program is executed therein, and the like, as well. 
0106 (b) A program for executing the above described 
game and a computer-readable recording medium in which 
the program is recorded are also included in the present inven 
tion. For example, a computer-readable flexible disk, a semi 
conductor memory, a CD-ROM, a DVD, a MO, a ROM 
cassette, and the like may be suggested as the recording 
medium other than the cartridge. 
0107 (c) In the above described embodiment, a case is 
exemplified that an extent of vibration of the controller 25 
changes depending on the distance 1 m between the reference 
points and the synthesis Velocity magnitude. However, the 
extent of vibration of the controller 25 may be configured to 
change only depending on the Velocity magnitude of the bat 
and the synthesis Velocity magnitude without using the dis 
tancelm between the reference points. 
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0.108 (d) In the above described embodiment, a case is 
exemplified that an extent of vibration of the controller 25 
changes depending on the synthesis Velocity magnitude. 
However, when it is judged by the control unit 1 that the 
coordinate data within the display range of the moving object 
corresponds to the coordinate data within the display range of 
another object, the game program, which further includes an 
object hardness recognizing function for causing the control 
unit 1 to recognize at least eitherhardness corresponding to an 
object or hardness corresponding to another object, may be 
configured to cause the control unit 1 to calculate the vibra 
tion control data for controlling vibration of the controller 25 
depending on the velocity of the object and at least either 
hardness corresponding to an object or hardness correspond 
ing to another object. 
0109. In this case, for example, in a beat'em up game, a 
Sword character is caused to move in conjunction with move 
ment of the controller 25 in which the acceleration sensor 24 
and the vibration motor 26 are embedded. If the sword char 
acter could strike an opponent fighter character, the vibration 
control data for the controller is calculated depending on 
velocity of the Sword character, hardness of the Sword char 
acter, and hardness of the armor of the opponent fighter. Then, 
the vibration control data for the controller is outputted from 
the control unit 1 to the vibration mechanism, such as the 
vibration motor 26, of the controller 25. Because of this, it is 
possible to cause the controller 25 to vibrate. 
0110 (e) In the above described embodiment, a case is 
exemplified that an extent of vibration of the controller 25 
changes depending on the synthesis Velocity magnitude. 
However, when it is judged by the control unit 1 that the 
coordinate data within the display range of a moving object 
correspond to the coordinate data within the display range of 
another object, the game program, which further includes an 
another object moving state displaying function of consecu 
tively displaying a state of another object moving at the Veloc 
ity set by the velocity magnitude data of another object on the 
image display unit with the image data corresponding to 
another object and an object hardness recognizing function of 
causing the control unit 1 to recognize at least eitherhardness 
corresponding to an object moving at the Velocity set by the 
Velocity magnitude data of the object and hardness corre 
sponding to another object, may be configured to cause the 
control unit 1 to calculate the vibration control data for con 
trolling vibration of the controller 25 depending on the veloc 
ity set by the velocity magnitude data of the object, the veloc 
ity set by the Velocity magnitude data of another object, and at 
least either hardness corresponding to the object moving at 
the velocity set by the velocity magnitude data of the object or 
hardness corresponding to another object. 
0111. In this case, a sword character of a first fighter is 
caused to move in conjunction with movement of the control 
ler 25 in which the acceleration sensor 24 and the vibration 
motor 26 are embedded, and the vibration control data for the 
controller is calculated depending on velocity of the Sword of 
the first fighter, velocity of a sword of a second fighter, hard 
ness of the sword of the first fighter, and hardness of the sword 
of the second fighter when the sword character of the first 
fighter and the Sword character of the second fighter make 
contact with each other. Then, the vibration control data for 
the controller is outputted from the control unit 1 to the 
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vibration mechanism, such as the vibration motor 26, of the 
controller 25. Because of this, it is possible to cause the 
controller 25 to vibrate. 

INDUSTRIAL APPLICABILITY 

0112 According to the present invention, it is possible to 
cause a controller to vibrate by a vibration mechanism by 
causing an object to move based on the acceleration data 
detected by an acceleration sensor when the controller in 
which the acceleration sensor and the vibration mechanism 
are embedded is moved and by causing a control unit to 
calculate the vibration control data when the moved object 
makes contact with another object. 
0113. The terms of degree such as “substantially”, “about 
and “approximately as used herein mean a reasonable 
amount of deviation of the modified term such that the end 
result is not significantly changed. These terms should be 
construed as including a deviation of at least +5% of the 
modified term if this deviation would not negate the meaning 
of the word it modifies. 
0114 While only selected embodiments have been chosen 

to illustrate the present invention, it will be apparent to those 
skilled in the art from this disclosure that various changes and 
modifications can be made herein without departing from the 
Scope of the invention as defined in the appended claims. 
Furthermore, the foregoing descriptions of the embodiments 
according to the present invention are provided for illustra 
tion only, and not for the purpose of limiting the invention as 
defined by the appended claims and their equivalents. 
What is claimed is: 
1. A computer readable medium storing a computer pro 

gram for a video game, the computer program comprising: 
code for recognizing acceleration of an input unit; 
code for recognizing time duration of the acceleration; 
code for calculating speed of the input unit on the basis of 

the acceleration and the time duration; 
code for calculating first speed of a first object having a first 

range, on the basis of the speed of the input device; 
code for displaying the first object moving at the first speed 

of the first object and a second object having a second 
range, on the image display unit; 

code for judging whether or not the first range at least 
partially overlaps with the second range; and 

code for vibrating the input unit on the basis of the speed of 
the first object, if the first range at least partially overlaps 
the second range. 

2. The computer readable medium according to claim 1, the 
computer program further comprising 

code for displaying the second object moving at second 
speed on the image display unit, and 

code for controlling the vibration of the input unit on the 
basis of the speed of the first object and the second speed 
of the second object. 

3. The computer readable medium according to claim 1, the 
computer program further comprising 
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code for recognizing at least one of first hardness of the first 
object and second hardness of the second object, the first 
hardness and the second hardness being predetermined, 
and 

code for controlling the vibration of the input device on the 
basis of at least one of the first hardness and the second 
hardness. 

4. The computer readable medium according to claim 1, the 
computer program further comprising 

code for displaying the second object moving at the second 
speed on the image display unit; and 

code for recognizing at least one of first hardness of the first 
object and second hardness of the second object, and 

code for controlling the vibration of the input unit on the 
basis of at least one of the first hardness and the second 
hardness. 

5. A game device for a video game in which a first and a 
second objects are displayed, the game device comprising: 

an acceleration data recognizing unit configured to recog 
nize acceleration of an input unit; 

a time duration data recognizing unit configured to recog 
nize time duration of the acceleration; 

a Velocity data calculating unit configured to calculate 
speed of the input unit on the basis of the acceleration 
and the time duration; 

an object moving Velocity data calculating unit configured 
to first speed of a first object having a first range, on the 
basis of the speed of the input device: 

an object moving state displaying unit configured to dis 
play the first object at the first speed of the first object 
and a second object having a second range, on the image 
display unit; 

an object correspondence judging unit configured to judge 
whether or not the first range at least partially overlaps 
with the second range; and 

a vibration control data issuing unit configured to vibrate 
the input unit on the basis of the speed of the first object, 
if the first range at least partially overlaps the second 
range. 

6. A method for controlling a video game, comprising: 
recognizing acceleration of an input unit; 
recognizing time duration of the acceleration; 
calculating speed of the input unit on the basis of the 

acceleration and the time duration; 
calculating first speed of a first object having a first range, 

on the basis of the speed of the input device: 
displaying the first object at the first speed of the first object 

and a second object having a second range, on the image 
display unit; 

judging whether or not the first range at least partially 
overlaps with the second range; and 

vibrating the input unit on the basis of the speed of the first 
object, if the first range at least partially overlaps the 
Second range. 


