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PROGRAM, INFORMATION STORAGE 
MEDIUM, GAME SYSTEM, AND INPUT 

INSTRUCTION DEVICE 

0001 Japanese Patent Application No. 2007-237278, filed 
on Sep. 12, 2007, and Japanese Patent Application No. 2008 
211603, filed on Aug. 20, 2008, are hereby incorporated by 
reference in its entirety. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates to a program, an infor 
mation storage medium, a game system, and an input instruc 
tion device. 

0003. A game system which gives dance action instruc 
tions to the player so that the player enjoys dancing has been 
known. JP-A-2002-166051 and JP-A-2001-224729 disclose 
a game device which instructs movements in the forward 
direction, the leftward direction, the rightward direction, the 
diagonal leftward direction, and the diagonal rightward direc 
tion for the player on the game screen so that the player 
performs a Para Para dance. 
0004. However, since such a game device requires infrared 
sensors for detecting the movement of the player in the five 
directions at five positions around the player, the configura 
tion becomes complicated and expensive. 
0005. In recent years, a game system in which a controller 
(input section) including a physical quantity sensor (e.g., 
acceleration sensor) and a game device main body are sepa 
rately provided has been known. In Such a game system, the 
player plays the game by performing an input operation of 
shaking the controller or an input operation of inclining the 
controller. 

0006. However, such a game system has not allowed the 
player to easily enjoy a given operation (e.g., dance game). 

SUMMARY 

0007 According to a first aspect of the invention, there is 
provided a program that causes a computer to function as: 
0008 an instruction image generation section that gener 
ates an instruction image that instructs a given movement of 
a controller including a physical quantity sensor, and 
0009 a detection/determination section that acquires a 
signal from the physical quantity sensor included in the con 
troller, detects the movement of the controller, and deter 
mines the degree of conformity of the detected movement of 
the controller with the movement instructed by the instruction 
image. 
0010. According to a second aspect of the invention, there 

is provided a computer-readable information storage medium 
storing the above-described program. 
0011. According to a third aspect of the invention, there is 
provided a game system comprising: 
0012 an instruction image generation section that gener 
ates an instruction image that instructs a given movement of 
a controller including a physical quantity sensor, and 
0013 a detection/determination section that acquires a 
signal from the physical quantity sensor included in the con 
troller, detects the movement of the controller, and deter 
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mines the degree of conformity of the detected movement of 
the controller with the movement instructed by the instruction 
image. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

0014 FIG. 1 is an explanatory view showing an example 
of a game system according to one embodiment of the inven 
tion. 
0015 FIG. 2 is an explanatory view showing of an 
example of a controller according to one embodiment of the 
invention. 
0016 FIG. 3 is a diagram for describing the principle of 
pointing instruction performed by a controller according to 
one embodiment of the invention. 
0017 FIG. 4 is a functional block diagram showing a 
game system according to one embodiment of the invention. 
0018 FIG. 5 is an explanatory view showing an example 
of a game screen including an instruction image. 
(0019 FIG. 6A to FIG. 6C are explanatory views showing 
a series of changes in a game Screen including a pointing 
instruction image. 
(0020 FIG. 7A to FIG.7C are explanatory views showing 
examples of a change in a game screen including an instruc 
tion image that instructs a turn or punch. 
0021 FIGS. 8A and 8B are diagrams for describing 
examples of an instruction image formed by combining a 
plurality of moving path instruction image parts. 
0022 FIG. 9A to FIG. 9D are explanatory views showing 
an example of a change in an instruction image. 
(0023 FIGS. 10A and 10B are diagrams for describing the 
controller position detection principle. 
0024 FIG. 11 is a table for describing first type determi 
nation data. 
0025 FIG. 12 is a list for describing second type determi 
nation data. 
0026 FIGS. 13A to 13C are explanatory views showing 
production screens based on a determination result. 
0027 FIGS. 14A and 14B are explanatory views showing 
a game screen pointing operation using a controller. 
(0028 FIGS. 15A to 15D are diagrams for describing an 
example of a pointing instruction image. 
(0029 FIG. 16A to FIG.16C are explanatory views show 
inga change in a game production screenin which the number 
of backing dancers increases. 
0030 FIGS. 17A and 17B are explanatory views respec 
tively showing a two-player mode and a four-player mode. 
0031 FIG. 18 is a flowchart showing an example of a 
process performed by a game system according to one 
embodiment of the invention. 
0032 FIG. 19 is a flowchart showing an example of a 
process performed in a step S14 in FIG. 18. 
0033 FIG. 20 is a flowchart showing an example of a 
process performed in a step S40 in FIG. 19. 
0034 FIG. 21 is a flowchart showing an example of a 
process performed in a step S42 in FIG. 19. 
0035 FIG. 22 is a flowchart showing an example of a 
process performed in a step S22 in FIG. 18. 

DETAILED DESCRIPTION OF THE 
EMBODIMENT 

0036. The invention may provide an input instruction 
device, a program, an information storage medium, and a 
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game system that can visually instruct the movement of a 
controller including a physical quantity sensor and appropri 
ately determine whether or not the controller has been oper 
ated according to the instructed movement so that a player can 
easily and appropriately play the game by using the control 
ler, for example. 
0037 (1) According to one embodiment of the invention, 
there is provided an input instruction device comprising: 
0.038 an instruction image generation section that gener 
ates an instruction image that instructs a given movement of 
a controller including a physical quantity sensor, and 
0039 a detection/determination section that acquires a 
signal from the physical quantity sensor included in the con 
troller, detects the movement of the controller, and deter 
mines the degree of conformity of the detected movement of 
the controller with the movement instructed by the instruction 
image. 
0040. According to another embodiment of the invention, 
there is provided a game system comprising the above-men 
tioned sections. According to still another embodiment of the 
invention, there is provided a program that causes a computer 
to function as the above-mentioned sections. According to a 
further embodiment of the invention, there is provided a com 
puter-readable information storage medium storing a pro 
gram that causes a computer to function as the above-men 
tioned sections. 

0041. The term “controller” refers to a controller that can 
be held by the user and moved in real space. The controller is 
preferably a controller that can be held by the user and moved 
in the vertical direction, the horizontal direction, the forward 
and backward direction, and the like, for example. 
0042. The type of the physical quantity sensor included in 
the controller is not particularly limited insofar as the physical 
quantity sensor detects a physical quantity from which the 
movement of the controller in real space can be determined 
(acquired). The physical quantity sensor is preferably formed 
as a sensor that detects a physical quantity from which a 
moving amount per unit time in an arbitrary moving direction 
can be detected. It is more preferable that the physical quan 
tity sensor detect a three-dimensional movement in real space 
as moving amounts per unit time in three axial directions. The 
acceleration sensor 210 detects the accelerations in three-axis 
(Xaxis, Y axis, and Z axis) directions. An acceleration sensor 
that detects a three-dimensional movement as accelerations 
in X axis, Y axis, and Z axis directions that intersect perpen 
dicularly may be used. 
0043. The term “instruction image that instructs the move 
ment” refers to an instruction image that instructs the user 
who holds the controller to move the controller in real space 
in various ways. 
0044 According to these embodiments, the user who 
holds the controller moves the controller in real space in 
accordance with the movement instructed by the instruction 
image while observing the instruction image. 
0045. The detection/determination section acquires the 
signal from the physical quantity sensor of the controller to 
detect the movement of the controller in real space. The 
detection/determination section determines the degree of 
conformity of the detected movement of the controller in real 
space with the movement instructed by the instruction image. 
0046. In these embodiments, a section that transmits the 
determination result to the user may be provided, if necessary. 
The determination result may be transmitted as image data, 
may be transmitted aural as a Sound output, or may be trans 
mitted as image data and a sound output. 
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0047. This enables the user to determine the accuracy of 
the movement of the controller in real space in accordance 
with the movement instructed by the instruction image. 
0048. The embodiments in which the movement of the 
controller is instructed may be applied to a game system. For 
example, the movement of the controller may be appropri 
ately instructed for the player who holds the controller by 
using the instruction image, and a game production effect 
Such as a given event may be generated based on the deter 
mination result as to whether or not the controller has been 
accurately moved in real space inaccordance with the instruc 
tions. A game system that provides the player who holds the 
controller with given dance movement instructions as the 
instruction image so that the player can easily play the dance 
game may be implemented. 
0049. These embodiments may also be suitably applied to 
other applications, such as giving aerobic or exercise instruc 
tions to a student (or player) who holds the controller so that 
the student can perform appropriate aerobics or exercise and 
determining the result. 
0050 (2) In each of the input instruction device, the game 
system, the program and the information storage medium, 
0051 the physical quantity sensor may detect a physical 
quantity from which a moving direction and a moving amount 
per unit time can be derived; 
0052 the instruction image generation section may gen 
erate the instruction image that instructs a moving direction 
and a moving timing of the controller as the movement; and 
0053 the detection/determination section may acquire the 
signal from the physical quantity sensor, detect the moving 
direction and the moving timing of the controller, and deter 
mine the degree of conformity of the detected moving direc 
tion and moving timing of the controller with the instructions 
instructed by the instruction image. 
0054. This makes it possible to instruct the moving timing 
as the movement in addition to the moving direction of the 
controller. 
0055 (3) In each of the input instruction device, the game 
system, the program and the information storage medium, 
0056 the instruction image generation section may gen 
erate the instruction image that instructs a moving start timing 
as the moving timing and instructs a moving duration; and 
0057 the detection/determination section may acquire the 
signal from the physical quantity sensor, detect the moving 
direction, the moving start timing, and the moving duration of 
the controller, and determine the degree of conformity of the 
detected moving direction, moving start timing, and moving 
duration of the controller with the instructions instructed by 
the instruction image. 
0058. This makes it possible to make the user successively 
move a hand or an arm in the instructed direction at a more 
appropriate timing. 
0059 (4) In each of the input instruction device, the game 
system, the program and the information storage medium, 
0060 the instruction image may include: 
0061 a moving path instruction image part that instructs a 
moving direction of the controller along a given path; and 
0062 a timing instruction image part that instructs a mov 
ing timing of the controller along the path, 
0063 the instruction image being updated according to a 
change in content of instruction. 
0064. This makes it possible to visually instruct the mov 
ing direction of the controller along a given path by using the 
moving path instruction image part, and to visually instruct 
the moving timing of the controller along the path by using 
the timing instruction image part. Therefore, the player can 
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visually, instantaneously, and easily determine the movement 
of the controller from the instruction image. 
0065. The path instructed by the moving path instruction 
image part may be a straight line or a curve. A path that 
instructs the user who holds the controller to move the con 
troller in the vertical direction, the horizontal direction, or the 
forward and backward direction, or make a turn while holding 
the controller. 
0066. The timing instruction image part may be arbitrarily 
formed insofar as the timing instruction image part instructs 
the moving timing of the controller along a given path 
instructed by the moving path instruction image part. For 
example, the timing instruction image part may be formed to 
move along the moving path corresponding to the moving 
timing of the controller, or may be integrally formed with the 
moving path instruction image part so that the color of the 
given path instructed by the moving path instruction image 
part is changed corresponding to the moving timing of the 
controller. It suffices that the timing instruction image part be 
displayed so that the moving timing can be visually recog 
nized. 
0067 (5) In each of the input instruction device, the game 
system, the program and the information storage medium, 
0068 the timing instruction image part may move from a 
movement start instruction position to a movement finish 
instruction position along the moving path instruction image 
part to instruct a moving start timing and a moving duration of 
the controller along the instructed path. 
0069. The user can visually and easily determine the mov 
ing start timing and the moving duration of the controller 
along the instructed path by moving the timing instruction 
image part along the moving path instruction image part. 
0070 (6) In each of the input instruction device, the game 
system, the program and the information storage medium, 
0071 at least one of the moving path instruction image 
part and the timing instruction image part may be displayed as 
a transition image that changes from a previous notice display 
that is displayed before the moving start timing to a main 
display when the moving start timing is reached. 
0072 The player can be appropriately notified of the mov 
ing start timing, the moving direction, and the like using the 
transition image that changes from the previous notice dis 
play before the moving start timing to the main display. 
0073 (7) In each of the input instruction device, the game 
system, the program and the information storage medium, 
0074 the instruction image may be displayed as a set of 
moving path instruction image parts that instruct a continuous 
moving path by combining a plurality of the moving path 
instruction image parts; and 
0075 the timing instruction image part may move along 
the continuously combined moving path instruction image 
parts to instruct the moving timing of the controller along a 
moving path instructed by each of the moving path instruction 
image parts. 
0076. This makes it possible to instruct the movement and 
the moving timing of the controller in a more complicated 
manner with a variety by combining a plurality of moving 
path instruction image parts. 
0077. Therefore, when applying these embodiments to a 
dance game Such as a dance game in which the player dances 
as a cheerleader, a simple dance game with a variety can be 
implemented in which two controllers held by the player with 
both hands are considered to be two pompons held by the 
cheerleader, which instructs a complex movement (e.g., shak 
ing the pompon to draw the letter “8” or making a turn while 
holding the pompons) instead of merely moving the pompons 
in the vertical or horizontal direction. 
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0078. The detection/determination process by the detec 
tion/determination section may be performed each time the 
movement instruction is issued using each moving path 
instruction image part that forms the set of moving path 
instruction image parts. 
0079 (8) In each of the input instruction device, the game 
system, the program and the information storage medium, 
0080 the detection/determination section may acquire the 
signal from the physical quantity sensor, and detect a timing 
and a duration when the moving amount of the controller per 
unit time exceeds a given value as the moving start timing and 
the moving duration of the controller, and 
I0081 the detection/determination section may determine 
the degree of conformity of the detected moving start timing 
and moving duration of the controller with a moving start 
timing and determination moving duration for determination 
related to the instructed moving start timing and instructed 
moving duration instructed by the instruction image when the 
detection/determination section has determined that the 
detected moving direction of the controller coincides with the 
instructed moving direction instructed by the instruction 
image. 
I0082. The detection/determination section can acquire the 
signal from the physical quantity sensor, and detect the timing 
and the duration when the moving amount of the controller 
per unit time exceeds a given value as the moving start timing 
and the moving duration of the controller. 
I0083. In this case, a given delay time occurs until the 
moving amount of the controller per unit time exceeds a given 
value after the controller has been moved, although the delay 
time differs depending on the user. Therefore, even if the 
player has moved the controller at the timing instructed by the 
instruction image, detection of the movement is delayed by 
the given delay time. 
I0084. According to these embodiments, the moving start 
timing for determination and the determination moving dura 
tion for determination related to the moving start timing and 
the moving duration instructed by the instruction image has 
been set. Even if the detected moving start timing of the 
controller is delayed as compared with the instructed moving 
start timing, it is determined that the degree of conformity of 
the movement of the controller with the instructed movement 
is high when the moving start timing and the moving duration 
correspond to the moving start timing and the determination 
moving duration for determination. 
I0085. This eliminates a problem due to the delay in detect 
ing the moving start timing of the controller. Therefore, the 
movement of the controller can be appropriately determined. 
I0086. The moving start timing and the determination mov 
ing duration for determination may be set for a beginner 
player, an intermediate player, and a skilled player corre 
sponding to the level of the user. For example, the degree of 
difficulty can be set by reducing delay between the moving 
start timing instructed by the instruction image and the deter 
mination moving start timing for a skilled player, and increas 
ing the delay for a beginner player. The moving duration for 
determination may be reduced by the delay of the moving 
start timing for determination with respect to the instructed 
moving start timing instructed by the instruction image. The 
degree of difficulty can be decreased by increasing the mov 
ing duration for determination, and can be increased by 
decreasing the moving duration for determination. 
I0087 (9) In each of the input instruction device, the game 
system, the program and the information storage medium, 
I0088 the detection/determination section may perform a 
first process that compares the signal output from the physical 
quantity sensor when moving the controller with a first type 
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determination database and determines the position of the 
controller that is moved, the first type determination database 
being related to the signal output from the physical quantity 
sensor when moving the controller in different positions in 
the moving direction instructed by the instruction image, and 
the first type determination database being used to determine 
the position of the controller; and 
0089 the detection/determination section may perform a 
second process that compares the signal output from the 
physical quantity sensor when moving the controller in the 
position determined by the first process in the moving direc 
tion instructed by the instruction image with a second type 
determination database to specify the movement of the con 
troller including at least the moving direction, and determines 
the degree of conformity of the specified movement with the 
instructed movement, the second type determination database 
being related to the position of the controller determined 
based on the first type determination database, and being used 
to determine the movement the controller including at least 
the moving direction from the signal output from the physical 
quantity sensor when moving the controller in the moving 
direction instructed by the instruction image. 
0090 According to these embodiments, the first determi 
nation process that determines the position of the controller 
using the first type determination database and the second 
process that determines the degree of conformity of the move 
ment of the controller including at least the moving direction 
using the second type determination database are performed. 
0091 For example, three acceleration sensors that detect 
accelerations in X, Y, and Z axial directions in the space based 
on the controller may be used as the physical quantity sensor 
included in the controller. In this case, the values output from 
the sensors that detect accelerations in X, Y, and Z axial 
directions differ depending on the position of the controller 
even when moving the controller in an identical direction 
(e.g., rightward direction). 
0092. In order to more accurate detect the movement of the 
controller including at least the moving direction, it is impor 
tant to determine the position of the controller when the 
controller is moved in advance, and specify the movement of 
the controller including at least the moving direction from the 
signals output from the sensor that detect accelerations in X. 
Y. and the Z axial directions, while being related to the posi 
tion of the controller during movement. 
0093. Therefore, the position of the controller when the 
user moves the rod-shaped controller in accordance with the 
instructions instructed by the instruction image is classified 
into basic patterns, for example. For example, basic positions 
such as the case where the user holds the controller vertically, 
the case where the user holds the controller horizontally, and 
the case where the user inclines the controller are taken into 
consideration. 
0094. The signals output from the physical quantity sensor 
included in the controller are collected within the predeter 
mined allowable range, and stored in the database, while 
relating to the different basic positions. In this case, even if the 
user vertically holds the controller, the user may hold the 
controller in a state in which the controller is inclined with 
respect to the vertical direction to some extent. If such a 
position is excluded from the vertical position, it becomes 
impossible to classify the basic position of the controller. 
0095. Therefore, the signals output from the sensor of the 
controller when the inclination of the controller from the 
basic position (e.g., vertical position) is within the predeter 
mined allowable range (e.g., when the controller held by the 
player is inclined with respect to the vertical basic position 
within the predetermined allowable range) are collected as 
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data within the predetermined allowable range and stored in 
the database corresponding to the basic position. 
(0096. The data collected to be within the predetermined 
allowable range and stored in the database while being related 
to each basic position is the first type determination database. 
0097. In these embodiments, the signals output from the 
physical quantity sensor included in the controller when mov 
ing the controller in the moving direction instructed by the 
instruction image are compared with the first type determi 
nation database, and the position of the controller that is 
moved in the moving direction is determined (first determi 
nation process). Therefore, the position (e.g., vertical or hori 
Zontal with respect to the screen) of the controller held by the 
user can be determined. 

(0098. When the position of the controller has been deter 
mined by the first process, it is necessary to determine 
whether or not the movement of the controller coincides with 
the instructions when moving the controller in this position in 
the instructed direction. 

0099. Therefore, the second type determination database 
is provided in the same manner as the first type determination 
database. Specifically, the signals output from the physical 
quantity sensor of the controller when moving the controller 
in the direction instructed by the instruction image are col 
lected corresponding to each basic position in which the 
player is considered to hold the controller. The second type 
determination database for specifying the movement of the 
controller including the moving direction when moving the 
controller in a given position is provided in which the signals 
output from the physical quantity sensor when moving the 
controller in each position are associated with the moving 
direction of the controller. 

0.100 Even if the user moves the controller in an identical 
direction (e.g., rightward direction), the user may move the 
controller in a meandering path or a curved path with respect 
to the instructed direction. If it is determined that the move 
ment along Such a moving path does not conform to the 
movement in the instructed moving direction, a situation in 
which a wide range of users cannot enjoy the game may occur. 
0101 Therefore, when the controller is moved along a 
moving path with the predetermined allowable range with 
respect to the moving path instructed by the instruction image 
(e.g., the moving direction instructed by the moving path 
instruction section), it is necessary to determine the move 
ment to be a movement in the moving direction. 
0102 Therefore, the signals output from the physical 
quantity sensor when moving the controller in a specific basic 
position in the moving direction instructed by the instruction 
image (e.g., horizontal direction) are collected within the 
predetermined allowable range, and stored in the database. 
When the moving direction instructed by the instruction 
image is the vertical direction, the horizontal direction, the 
forward and backward direction, a predetermined diagonal 
direction, a semicircle or a circle along the vertical plane, or 
a semicircle or a circle along the horizontal plane, the signals 
output from the physical quantity sensor when moving the 
controllerina specific basic position in each moving direction 
are collected as data within the predetermined allowable 
range. 

0103) The data in which the output data from the physical 
quantity sensor collected with the predetermined allowable 
range when moving the controller in a given moving direction 
is associated with the given moving direction is collected 
corresponding to each moving direction instructed by the 
instruction image and stored in the database. The second type 
determination database is thus generated. 
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0104. When the position of the controller has been deter 
mined by the first process, the data relating to the signals with 
the predetermined allowable range output from the physical 
quantity sensor when moving the controller in the determined 
position is compared with the signals actually output from the 
physical quantity sensor of the controller using the second 
type determination database to specify the movement of the 
controller including the moving direction. 
0105 For example, a process that specifies the moving 
direction and the moving amount per unit time of the control 
ler held in the position determined by the first process is 
performed in real time. The moving direction and the moving 
timing specified based on the moving direction and the mov 
ing amount per unit time of the controller are determined, and 
whether or not the movement coincides with the movement 
instructed by the instruction image is determined. 
0106 Therefore, whether or not the player has moved the 
controller in the instructed direction can be determined irre 
spective of the position of the controller 
0107. It is preferable to perform the first determination 
process and the second determination process each time the 
movement of the controller is instructed by the instruction 
image that instructs one movement. In this case, different 
movements of the controller are sequentially instructed, and 
the movement of the controller can be detected accurately 
without being affected by a change in the position of the 
controller. 
0108. The first determination process and the second 
determination process may be performed in this order. Alter 
natively, the signals output from the physical quantity sensor 
of the controller may be stored in a buffer, and the first 
determination process and the second determination process 
may be performed in parallel. 
0109 When indicating a consecutive moving path by 
combining a plurality of moving path instruction image parts, 
the first determination process and the second determination 
process may be performed in a period in which the controller 
must be moved to satisfy the moving path and the moving 
timing instructed by each moving path instruction image part. 
Alternatively, the first determination process may be appro 
priately omitted so that the first determination process and the 
second determination process are performed in a specific 
period and only the second determination process is per 
formed in a specific period. 
0110 (10) In each of the input instruction device, the game 
system, the program and the information storage medium, 
0111 the instruction image generation section may gen 
erate the instruction image that individually instructs a given 
movement for at least two controllers each having the physi 
cal quantity sensor. 
0112 This makes it possible for the user to hold two con 

trollers with both hands, thus enabling to instruct the move 
ment of each controller by the instruction image so that more 
complex instructions relating to the movement of the control 
ler can be visually given. 
0113. When applying these embodiments to sport instruc 
tions (e.g., dance game or exercise), the movement of each 
arm of the user can be individually instructed as the move 
ment of the controller. This makes it possible to visually and 
simply give various instructions on a dance or exercise in 
which a plurality of movements are combined to the user. 
0114. When applying these embodiments to a dance game 
or the like, one player may play the game while holding two 
controllers with both hands, or two players may play the game 
while respectively holding one controller. For example, when 
forming a system so that four controllers can be used, a 
four-player game in which operation instructions are given to 
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four players each holding one controllers may be imple 
mented, or a two-player game in which operation instructions 
are given to two players each holding two controllers may be 
implemented. 
0.115. When a single player plays the game while holding 
two controllers, the operation of each controller may be indi 
vidually determined, and the determination result for each 
operation may be evaluated. Alternatively, the operations of 
the controllers may be evaluated. 
0116 (11) Each of the input instruction device, the game 
system, the program and the information storage medium 
may further comprise: 
0117 a game calculation section that instructs a player to 
perform a dance action accompanying the movement of the 
controller, generates a game screen including a character that 
performs a dance related to the instructed dance action based 
on an input from the controller, and generates a dance back 
ground music signal, wherein the instruction image genera 
tion section generates the instruction image that instructs a 
given movement of the controller in the game screen. 
0118 According to these embodiments, a dance game 
which instructs a dance movement with one hand or both 
hands for the player (user) using the instruction image so that 
the player can easily enjoy dancing to the rhythm can be 
provided. 
0119) Specifically, a dance character associated with the 
dance action instructed by the instruction image appears on 
the game screen according to these embodiments. The dance 
character dances to the dance background music, and the 
instruction image that instructs a given movement of the 
controller associated with the dance movement is generated 
and displayed on the game image where the dance character 
appears. Therefore, the player can dance in accordance with 
the movement instructed by the instruction image in synchro 
nization with the dance character and background music. As 
a result, a player-friendly dance game can be provided. 
I0120 (12) In each of the input instruction device, the game 
system, the program and the information storage medium, 
0121 the game calculation section may include a Subsec 
tion that performs game production related to a result of 
determination for the degree of conformity by the detection/ 
determination section. 
I0122) According to these embodiments, when the move 
ment of the controller instructed by the instruction image has 
been appropriately performed, game production correspond 
ing to the degree of conformity determination result is per 
formed. Such as generating effect Sound or displaying a pro 
duction effect image on the game screen to liven up the game. 
I0123. When successive movements are instructed by the 
instruction image, a special event may be generated when the 
player has successfully moved the controller corresponding 
to the Successive movements. This improves the game pro 
duction effect. 
0.124 (13) In each of the input instruction device, the game 
system, the program and the information storage medium, 
0.125 the game calculation section may include a Subsec 
tion that specifies a cause of an incorrect operation of the 
controller and notifies the player of the cause of the incorrect 
operation based on a result of determination for the degree of 
conformity by the detection/determination section. 
0.126 When the actual movement of the player does not 
coincide with the movement instructions instructed by the 
instruction image, the player can be urged to more accurately 
move the controllerby notifying the player of the cause of the 
incorrect operation. 
I0127. For example, when the player has diagonally moved 
the controller even though the instruction image instructs the 
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horizontal movement of the controller, the player is notified to 
that effect so that the player can correct the operation to move 
the controller along a more accurate moving path. Therefore, 
when applying this embodiment to a dance game or the like, 
the above configuration prompts the player to correct the 
dance and challenge a more difficult dance game. 
0128 (14) In each of the input instruction device, the game 
system, the program and the information storage medium, 
0129 the game calculation section may include a subsec 
tion that traces the moving path of the controller detected by 
the detection/determination section in the game screen based 
on a given condition. 
0130. The user can thus visually observe the degree of 
similarity between the movement instructed by the instruc 
tion image and the actual movement of the controller so that 
the user can enjoy the game while further improving his dance 
skill. 
0131 (15) Each of the input instruction device, the game 
system, the program and the information storage medium 
may further comprise: 
0132 a pointing position detection section that acquires an 
imaging signal from a imaging section provided in the con 
troller and detects a pointing position of the controller on the 
game screen, the imaging section imaging a reference posi 
tion recognition body disposed or displayed at a position 
related to the game screen, 
0.133 wherein the game calculation section includes a 
Subsection that displays a position instruction image that 
instructs to point at a predetermined position of the game 
Screen at a given timing during the game; and 
0134 wherein the game calculation section generates an 
event related to a pointing at the predetermined position when 
the pointing at the predetermined position has been detected 
at the timing. 
0135) It suffices that the reference position recognition 
body allow the pointing position of the controller on the game 
screen to be specified from the captured image. For example, 
the reference position recognition body may be a recognition 
body provided at a position associated with the game screen 
(e.g., at least two light sources or recognizable objects), or 
may be a recognition image displayed on the game screen. 
0.136 For example, the two light sources may be provided 
around a display and imaged by using an imaging section 
provided in the controller so that a CPU can determine the 
relative positional relationship between the controller and the 
game screen on the screen and determine the pointing posi 
tion of the controller on the game screen. 
0.137 In these embodiments, the position instruction 
image that instructs the player to point a given position on the 
game screen at a given timing during the game is generated 
and displayed. 
0.138. When the player has successfully pointed the game 
screen using the controller in accordance with the instruction, 
a predetermined event (e.g., the number of backing dancers 
appearing on the game screen increases or a plurality of 
backing dancers who dance on the game screen give special 
performance) may be generated to increase the range of the 
game. 
0139 (16) In each of the input instruction device, the game 
system, the program and the information storage medium, 
0140 the instruction image generation section may gen 
erate the instruction image that instructs a given movement of 
the controller related to the predetermined pointed position of 
the game screen as the event related to the pointing at the 
predetermined position. 
0141. Some embodiments of the invention will be 
described below. Note that the embodiments described below 
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do not in any way limit the scope of the invention laid out in 
the claims herein. In addition, not all of the elements of the 
embodiments described below should be taken as essential 
requirements of the invention. 
0142. The following embodiments illustrate an example in 
which the invention is applied to a game system. 

1. Outline of System 
0.143 FIG. 1 is a schematic external view showing a game 
system according to one embodiment of the invention. 
0144. The game system according to this embodiment 
includes a display section 12 that displays a game image on a 
display screen 11, a game device 10 (game device main body) 
that performs a game process and the like, a first controller 
20-1 (operation input section), and a second controller 20-2 
(operation input section), the first controller 20-1 and the 
second controller 20-2 being held by a player P with either 
hand so that their positions and directions within a predeter 
mined range can be arbitrarily changed. 
0145. In the example shown in FIG. 1, the game device 10 
and each of the controllers 20-1 and 20-2 exchange various 
types of information via wireless communication. 
0146 FIG. 2 is a schematic external view showing the 
controller 20 according to this embodiment. 
0147 The controller 20 includes an arrow key 16a and an 
operation button 16b as an operation section. 
0.148. The controller 20 also includes an acceleration sen 
Sor 210 as a physical quantity sensor that detects information 
which changes corresponding to the inclination and the 
movement of the controller so that information relating to the 
inclination and the movement of the controller in real space 
can be acquired. 
014.9 The acceleration sensor 210 according to this 
embodiment is formed as a triaxial acceleration sensor 210 
(detection section). The acceleration sensor 210 detects the 
direction and the degree of inclination of the controller as 
acceleration vectors (inclination information) in three axial 
directions applied to the controller. 
0150. The acceleration sensor 210 detects the movement 
of the controller (i.e., changes in speed and direction of the 
controller per unit time due to the movement of the controller) 
as acceleration vectors (movement information) in three axial 
directions applied to the controller. 
0151. As shown in FIG. 1, when the player P has moved 
the first controller 20-1 and the second controller 20-2 while 
holding each controller to change the inclination and the 
movement of each controller, the game device 10 detects and 
determines the inclination and the movement of each of the 
first controller 20-1 and the second controller 20-2 in real 
space based on the information that changes corresponding to 
the inclination and the movement of each controller, and 
controls the game. 
0152 The game system according to this embodiment 
displays a dance game screen shown in FIG. 5, and displays 
an instruction image 340 in the game screen with the progress 
of the game. The instruction image 340 instructs the player 
who holds the controller to move the controller in real space 
in various ways. 
0153. The player who holds the controller 20 moves the 
controller 20 in real space in accordance with the movement 
of the controller instructed by the instruction image while 
observing the instruction image. 
0154 The game device 10 acquires signals from the accel 
eration sensor 210 of the controller 20 to detect the movement 
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of the controller in real space. The game device 10 determines 
the degree of conformity of the detected movement of the 
controller in real space with the movement instructed by the 
instruction image. 
0155 The game device 10 generates a given event or a 
game production effect based on the determination result. 
0156 The player P who holds the controller 20 is thus 
provided with given dance movement instructions or the like 
using the instruction image 340 So that the player can easily 
play the dance game. 
0157. The controller 20 has a pointing function of indicat 
ing (pointing) an arbitrary position on the display Screen 11. 
0158. A pair of light sources 198R and 198L (reference 
position recognition portions) is disposed around the display 
section 12 at a position associated with the display Screen 11. 
The light sources 198R and 198L are disposed at a predeter 
mined interval along the upper side of the display section 12, 
and are formed to project infrared radiation (i.e., invisible 
light). An imaging section 220 that captures an image in front 
of the controller 20 is provided on the front side of the con 
troller 20. 
0159. The pointing position of the controller 20 on the 
display screen 11 is calculated as follows. 
0160 The rectangular area shown in FIG. 3 instructs a 
captured image PA acquired by the imaging section 220 (im 
age sensor). The captured image PA is an image correspond 
ing to the position and the direction of the controller 20. 
0161 The position RP of an area RA corresponding to the 
light source 198R and the position LP of an area LA corre 
sponding to the light source 198L included in the captured 
image PA are calculated. The positions RP and LP are 
instructed by position coordinates specified by a two-dimen 
sional coordinate system (XY-axis coordinate system) in the 
captured image PA. The distance between the light sources 
198R and 198L and the relative positions of the light sources 
198R and 198L associated with the display screen 11 are 
known in advance. Therefore, the game device 10 calculates 
the indication position (pointing position) on the display 
screen 11 using the controller 20 from the coordinates of the 
positions RP and LP thus calculated. 
0162. In this embodiment, the origin O of the captured 
image PA is determined to be the pointing position of the 
controller 20. The pointing position is calculated from the 
relative positional relationship between the origin O of the 
captured image PA, the positions RP and LP in the captured 
image PA, and a display screen area DA that is an area in the 
captured image PA corresponding to the display screen 11. 
0163. In the example shown in FIG. 3, the positions RP 
and LP are position above the center of an imaging area PA to 
Some extent in a state in which the line segment that connects 
the positions RP and LP is rotated clockwise by theta degrees 
with respect to a reference line L (X axis) of the imaging area 
PA. In the example shown in FIG.3, the origin O corresponds 
to a predetermined position on the lower right of the display 
screen area DA so that the coordinates of the indication posi 
tion (pointing position) of the controller 20 on the display 
screen 11 can be calculated. 
0164. In the game system according to this embodiment, a 
game image shown in FIGS. 6A to 6C is displayed on the 
display screen 11, for example. A position instruction image 
350 that instructs the player to points at a predetermined 
position in the game image at a given timing using the first 
controller 20-1 and the second controller 20-2 held with the 
left hand or the right hand with the progress of the dance game 
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is displayed in the game image. When the player has 
instructed the pointing position instructed by the position 
instruction image at a predetermined timing by using the first 
controller 20-1 and the second controller 20-2, the game 
device 10 determines whether or not the predetermined posi 
tion has been instructed at an appropriate timing. When the 
pointing operation has been performed appropriately, the 
game device 10 performs a game production process that 
generates a predetermined event (e.g., the number of backing 
dancers appearing in the game image increases). 
0.165. It suffices that the reference position recognition 
body allow the pointing position of the controller on the game 
screen to be specified from the captured image. For example, 
the reference position recognition body may be a recognition 
body provided at a position associated with the game screen 
(e.g., at least two light sources or recognizable objects), or 
may be a recognition image displayed on the game screen. For 
example, two reference position recognition images may be 
displayed at predetermined positions on the game screen as 
the recognition bodies. The number of recognition bodies 
need not necessarily two. A recognition body having a shape 
for which the relative positional relationship with the display 
screen 11 can be specified. The number of recognition bodies 
may be one. 

2. Configuration 

0166 FIG. 4 shows an example of a functional block dia 
gram of the game system according to this embodiment. Note 
that the game system according to this embodiment need not 
necessarily include all of the elements shown in FIG.1. The 
game system according to this embodiment may have a con 
figuration in which some of the elements are omitted. 
0167. The game system according to this embodiment 
includes the game device 10, the controller 20 as an input 
section, an information storage medium 180, a display sec 
tion (display device) 190, a speaker 192, and the light sources 
198R and 198L. 
(0168 The controller 20 includes the acceleration sensor 
210, the imaging section 220, a speaker 230, a vibration 
section 240, a microcomputer 250, and a communication 
section 260. The controller 20 may include an image input 
sensor, a Sound input sensor, and a pressure sensor. 
(0169. The acceleration sensor 210 detects the accelera 
tions in three axial directions (X axis, Y axis, and Z axis). 
Specifically, the acceleration sensor 210 detects the accelera 
tions in the vertical direction, the horizontal direction, and the 
backward or forward direction. The acceleration sensor 210 
detects the accelerations at intervals of 5 msec. The accelera 
tion sensor 210 may detect the accelerations in one axis, two 
axes, or six axes. The accelerations detected by the accelera 
tion sensor are transmitted to the game device through the 
communication section 260. 
0170 The imaging section 220 includes an infrared filter 
222, a lens 224, an imaging element (image sensor) 226, and 
an image processing circuit 228. The infrared filter 222 is 
disposed on the front side of the controller, and allows only 
infrared radiation contained in light incident from the light 
source 198 disposed while being associated with the display 
section 190 to pass through. The lens 224 condenses the 
infrared radiation that has passed through the infrared filter 
222, and emits the infrared radiation to the imaging element 
226. The imaging element 226 is a Solid-state imaging ele 
ment such as a CMOS sensor or a CCD. The imaging element 
226 images the infrared radiation condensed by the lens 224 
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to generate a captured image. The image processing circuit 
228 processes the captured image generated by the imaging 
device 226. For example, the image processing circuit 228 
processes the captured image from the imaging device 226 to 
detect a high luminance component, and detects light Source 
position information (specific position) in the captured 
image. When a plurality of light sources are provided, the 
image processing circuit 228 detects the position information 
relating to the plurality of light sources in the captured image. 
The detected position information is transmitted to the game 
device through the communication section 260. In this 
embodiment, the controller 20 may be utilized as a pointing 
device that points a position (position information) on the 
game Screen. 
0171 The speaker 230 outputs sound acquired from the 
game device through the communication section 260. In this 
embodiment, the speaker 230 outputs confirmation sound 
transmitted from the game device or effect sound correspond 
ing to motion. 
0172. The vibration section (vibrator) 240 receives a 
vibration signal transmitted from the game device, and oper 
ates based on the vibration signal. 
0173 The microcomputer 250 outputs sound or operates 
the vibrator based on data from received from the game 
device. The microcomputer 250 causes the accelerations 
detected by the acceleration sensor 210 to be transmitted to 
the game device through the communication section 260, or 
causes the position information detected by the imaging sec 
tion 220 to be transmitted to the game device 10 through the 
communication section 260. 

0174 The communication section 260 includes an 
antenna and a wireless module. The communication section 
260 exchanges data with the game device via wireless com 
munication using the Bluetooth (registered trademark) tech 
nology, for example. The communication section 260 accord 
ing to this embodiment transmits the accelerations detected 
by the acceleration sensor 210, the position information 
detected by the imaging section 220, and the like to the game 
device at alternate intervals of 4 msec and 6 msec. The com 
munication section 260 may be connected to the game device 
via a communication cable, and exchange information with 
the game device via the communication cable. 
0.175. The controller 20 may also include operating sec 
tions such as a button, a lever (analog pad), amouse, an arrow 
key, and a touch panel display. The controller 20 may include 
a gyrosensor that detects the angular velocity which changes 
due to the input operation of the player. 
0176 The game device 10 according to this embodiment is 
described below. 
0177. The game device 10 according to this embodiment 
includes a storage section 170, a processing section 100, and 
a communication section 196. 

0.178 The storage section 170 serves as a work area for the 
processing section 100, the communication section 194, and 
the like. The function of the storage section 170 may be 
implemented by hardware such as a RAM (VRAM). 
0179 The storage section 170 according to this embodi 
ment includes a main storage section 172, a drawing buffer 
174, and a sound data storage section 176. 
0180. The main storage section 172 serves as a work area 
for the processing section 100, the communication section 
194, and the like. The function of the storage section 170 may 
be implemented by hardware such as a RAM (VRAM). 
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0181. In this embodiment, the main storage section 172 
includes a storage area 173 that stores first and second type 
determination databases described later. 
0182. The drawing buffer 174 stores an image generated 
by a drawing section 120. 
0183 The sound data storage section 176 stores confirma 
tion sound that instructs the reaction of the controller with 
regard to the input operation of the player and effect Sound 
output along with a game calculation process. The Sound data 
storage section 176 stores a plurality of types of confirmation 
Sound corresponding to detected information. The Sound data 
storage section 176 stores a plurality of types of effect sound 
corresponding to motion and a given event. 
0.184 The processing section 100 performs various pro 
cesses according to this embodiment based on a program 
(data) stored in (read from) the information storage medium 
180. Specifically, the information storage medium 180 stores 
a program that causes a computer to function as each section 
according to this embodiment (i.e., a program that causes a 
computer to perform the process of each section). The infor 
mation storage medium 180 includes a memory card that 
stores a player's personal data, game save data, and the like. 
0185. The communication section 196 can communicate 
with another game device through a network (Internet). The 
function of the communication section 196 may be imple 
mented by hardware such as a processor, a communication 
ASIC, or a network interface card, a program, or the like. The 
communication section 196 can perform cable communica 
tion and wireless communication. 
0186 The communication section 196 includes an 
antenna and a wireless module, and exchanges data with the 
communication section 260 of the controller 20 using the 
Bluetooth (registered trademark) technology, for example. 
For example, the communication section 196 transmits sound 
data (e.g., confirmation Sound and effect Sound) and the 
vibration signal to the controller, and receives information 
detected by the acceleration sensor and the image sensor of 
the controller 20 at alternate intervals of 4 msec and 6 msec. 
0187. A program (data) that causes a computer to function 
as each section according to this embodiment may be distrib 
uted to the information storage medium 180 (or the storage 
section 170) from a storage section oran information storage 
medium included in a server through a network. Use of the 
information storage medium of the server is also included 
within the scope of the invention. 
0188 The processing section 100 (processor) performs a 
game calculation process, an image generation process, and a 
Sound control process based on detected information received 
from the controller 20, a program loaded into the storage 
section 170 from the information storage medium 180, and 
the like. 
0189 The processing section 100 according to this 
embodiment functions as an instruction image generation 
section 102, a pointing position instruction section 104, a 
detection/determination section 110, a game calculation sec 
tion 112, a drawing section 120, a sound control section 130, 
and a vibration control section 140. 
0190. The instruction image generation section 102 gen 
erates an instruction image that instructs a given movement of 
the controller 20 on the game screen. Specifically, the instruc 
tion image generation section 102 generates the instruction 
image 340 that instructs the moving direction and the moving 
timing of the controller 20 as the given movement of the 
controller 20. 
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0191 The pointing position instruction section 104 gen 
erates a position instruction image (pointing instruction 
image) 350 that instructs the player to point a predetermined 
position on the game screen at a given timing during the 
game. 
0192 The detection/determination section 110 detects the 
movement of the controller 20 based on information obtained 
from the acceleration sensor 210 of the controller 20, and 
determines the degree of conformity of the detected move 
ment of the controller 20 with the movement instructed by the 
instruction image. 
0193 The detection/determination section 110 detects the 
pointing position of the controller 20 on the game screen 
based on information from the imaging section 220 of the 
controller 20, and determines whether or not the detected 
pointing position has been appropriately pointed at the pre 
determined timing instructed by the position instruction 
image. 
0194 The game calculation section 112 performs game 
calculations based on the determination result of the detec 
tion/determination section 110 and a given program. 
0.195 For example, the game calculation section 112 dis 
poses various objects (i.e., objects formed by a primitive Such 
as a polygon, free-form Surface, or Subdivision Surface) that 
represent display objects such as a character (player character 
or enemy character), a moving body (e.g., car or airplane), a 
building, a tree, a pillar, a wall, or a map (topography) in an 
object space. Specifically, the game calculation section 112 
determines the position and the rotational angle (synonymous 
with orientation or direction) of the object in a world coordi 
nate system, and disposes the object at the determined posi 
tion (X,Y,Z) and the determined rotational angle (rotational 
angles around X, Y, and Z axes). 
0196. The game calculation section 112 controls a virtual 
camera (viewpoint) for generating an image viewed from a 
given (arbitrary) viewpoint in the object space. Specifically, 
the game calculation section 112 controls the position (X, Y, 
Z) or the rotational angle (rotational angles around X, Y, and 
Zaxes) of the virtual camera (controls the viewpoint position, 
the line-of-Sight direction, or the angle of view). 
0.197 For example, when imaging the object (e.g., char 
acter) from behind using the virtual camera, the game calcu 
lation section 112 controls the position or the rotational angle 
(direction) of the virtual camera so that the virtual camera 
follows a change in position or rotation of the object. In this 
case, the game calculation section 112 may control the virtual 
camera based on information Such as the position, the rota 
tional angle, or the speed of the object obtained by a motion 
generation section 124 described later. Alternatively, the 
game calculation section 112 may rotate the virtual camera at 
a predetermined rotational angle, or move the virtual camera 
along a predetermined path. In this case, the game calculation 
section 112 controls the virtual camera based on virtual cam 
era data for specifying the position (path) or the rotational 
angle of the virtual camera. When a plurality of virtual cam 
eras (view points) are provided, the above-described control 
process is performed on each virtual camera. 
0198 The game calculation section 112 calculates the 
movement/motion (movement/motion simulation) of a 
model (e.g., character, car, or airplane). Specifically, the game 
calculation section 112 causes the model to move in the object 
space or causes the object to perform a motion (animation) 
based on detected information determined to satisfy a prede 
termined condition, a program (movement/motion algo 
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rithm), motion data, and the like. Specifically, the game cal 
culation section 112 performs a simulation process that 
sequentially calculates movement information (position, 
rotational angle, speed, or acceleration) and motion informa 
tion (position or rotational angle of each part that forms the 
object) of the object in frame (/60 sec) units. Note that the 
term “frame' refers to a time unit when performing the object 
movement/motion process (simulation process) and the 
image generation process. 
0199 The drawing section 120 performs a drawing pro 
cess based on the results of various processes (game calcula 
tion process) performed by the processing section 100 to 
generate an image, and outputs the image to the display 
section 190. When generating a three-dimensional game 
image, display object data (object data or model data) includ 
ing vertex data (e.g., vertex position coordinates, texture 
coordinates, color data, normal vector, or alpha value) relat 
ing to each vertex that defines the display object (object or 
model) is input to the drawing section 120, and the drawing 
section 120 performs a vertex process based on the vertex data 
included in the input display object data. When performing 
the vertex process, the drawing section 120 may perform a 
Vertex generation process (tessellation, curved surface divi 
Sion, or polygon division) for dividing the polygon, if neces 
sary. In the vertex process, the drawing section 120 performs 
a vertex movement process and a geometric process Such as 
coordinate transformation (world coordinate transformation 
or camera coordinate transformation), clipping, perspective 
transformation, or a light source process, and changes (up 
dates or adjusts) the vertex data relating to the vertices that 
form the display object based on the processing results. The 
drawing section 120 performs rasterization (scan conversion) 
based on the vertex data after the vertex process so that the 
Surface of the polygon (primitive) is associated with pixels. 
The drawing section 120 then performs a pixel process (frag 
ment process) that draws pixels which form the image (frag 
ments which form the display screen). In the pixel process, 
the drawing section 120 determines the final pixel drawing 
color by performing various processes such as a texture read 
ing (texture mapping) process, a color data setting/change 
process, a translucent blending process, and an anti-aliasing 
process, and outputs (draws) the drawing color of the object 
Subjected to perspective transformation to (in) the drawing 
buffer 174 (i.e., a buffer that can store image information in 
pixel units: VRAM or rendering target). Specifically, the pixel 
process includes a per-pixel process that sets or changes the 
image information (e.g., color, normal, luminance, and alpha 
value) in pixel units. This causes an image viewed from the 
virtual camera (given viewpoint) set in the object space to be 
generated. When a plurality of virtual cameras (viewpoints) 
are provided, an image may be generated so that images 
(divided images) viewed from the respective virtual cameras 
can be displayed on one screen. 
0200. The vertex process and the pixel process performed 
by the drawing section 120 may be implemented by hardware 
that enables a programmable polygon (primitive) drawing 
process (i.e., programmable shader (vertex shader and pixel 
shader)) based on a shader program written using a shading 
language. The programmable shader enables a program 
mable per-vertex process and per-pixel process to increase the 
degree of freedom relating to the drawing process so that the 
representation capability is significantly improved as com 
pared with a fixed hardware drawing process. 
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0201 The drawing section 120 performs a geometric pro 
cess, a texture mapping process, a hidden Surface removal 
process, an alpha blending process, and the like when draw 
ing the display object. 
0202 In the geometric process, the display object is sub 
jected to a coordinate transformation process, a clipping pro 
cess, a perspective transformation process, a light Source 
calculation process, and the like. The display object data (e.g., 
display object's vertex position coordinates, texture coordi 
nates, color data (luminance data), normal vector, or alpha 
value) after the geometric process (after perspective transfor 
mation) is stored in the main storage section 171. 
0203 The term “texture mapping process” refers to a pro 
cess for mapping a texture (texel value) stored in the storage 
section 170 on the display object. Specifically, the drawing 
section 120 reads a texture (Surface properties such as color 
(RGB) and alpha value) from the storage section 170 using 
the texture coordinates set (assigned) to the vertices of the 
display object, for example. The drawing section 120 maps 
the texture (two-dimensional image) on the display object. In 
this case, the drawing section 120 performs a pixel-texel 
association process, bilinear interpolation (texel interpola 
tion), and the like. 
0204 The drawing section 130 may perform a hidden 
surface removal process by a Z buffer method (depth com 
parison method or Z test) using a Zbuffer (depth buffer) that 
stores the Z value (depth information) of the drawing pixel. 
Specifically, the drawing section 120 refers to the Z value 
stored in the 7 buffer when drawing the drawing pixel corre 
sponding to the primitive of the object. The drawing section 
120 compares the Z value stored in the Z buffer with the Z 
value of the drawing pixel of the primitive. When the Z value 
of the drawing pixel is the Z value in front of the virtual 
camera (e.g., a small Z value), the drawing section 120 draws 
the drawing pixel and updates the Z value stored in the Z 
buffer with a new Z value. 
0205 The term “alpha blending process' refers to a trans 
lucent blending process (e.g., normal alpha blending, additive 
alpha blending, or Subtractive alpha blending) based on an 
alpha value (A value). In normal alpha blending, the drawing 
section 120 calculates a color obtained by blending two colors 
by performing linearinterpolation using the alpha value as the 
degree of blending. 
0206. The term “alpha value' refers to information that 
can be stored while being associated with each pixel (texel or 
dot), such as additional information other than the color infor 
mation that instructs the luminance of each RGB color com 
ponent. The alpha value may be used as mask information, 
translucency (equivalent to transparency or opacity), bump 
information, or the like. 
0207. The sound control section 130 causes at least one of 
the speaker 230 of the controller and the speaker 192 to output 
Sound (including confirmation Sound and effect Sound) stored 
in the sound data storage section 176 based on the results of 
various processes (e.g., the determination process and the 
game calculation process) performed by the processing sec 
tion 100. 
0208. The sound control section 130 according to this 
embodiment causes the speaker to output confirmation Sound 
when the detection/determination section 110 has determined 
that the predetermined condition is satisfied. The sound con 
trol section 130 may cause the speaker to output confirmation 
Sound corresponding to the detected information. The Sound 
control section 130 may cause only the speaker 230 of the 
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controller to output confirmation Sound, and may cause the 
speaker 192 to output effect sound corresponding to the game 
calculation process (e.g., effect Sound corresponding to the 
motion determined based on the detected information). 
0209. The vibration control section 140 causes the vibra 
tion section 240 of the controller to vibrate based on a prede 
termined condition. 
0210. The game system according to this embodiment 
may be a system dedicated to a single-player mode in which 
only one player can play the game, or may be a system 
provided with a multi-player mode in which a plurality of 
players can play the game. When a plurality of players play 
the game, the game images and the game Sound provided to 
the players may be generated using one game device and one 
display section. The game images and the game Sound may be 
generated by a distributed process using a plurality of game 
devices connected through a network (transmission line or 
communication line) or the like. In this embodiment, when a 
plurality of players play the game, a determination as to 
whether or not a predetermined condition is satisfied based on 
the detected information, sound control based on the deter 
mination result, vibration control are performed correspond 
ing to the controller of each player. 
0211. The information storage medium 180 (computer 
readable medium) stores a program, data, and the like. The 
function of the information storage medium 180 may be 
implemented by hardware such as an optical disk (CD or 
DVD), a magneto-optical disk (MO), a magnetic disk, a hard 
disk, a magnetic tape, or a memory (ROM). 
0212. The display section 190 outputs an image generated 
by the processing section 100. The function of the display 
section 190 may be implemented by hardware such as a CRT 
display, a liquid crystal display (LCD), an organic EL display 
(OELD), a plasma display panel (PDP), a touch panel display, 
or a head mount display (HMD). 
0213. The speaker 192 outputs sound reproduced by the 
sound control section 130. The function of the speaker 192 
may be implemented by hardware Such as a speaker or a 
headphone. The speaker 192 may be a speaker provided in the 
display section. For example, when a television set (home 
television set) is used as the display section, the speaker 192 
may be a speaker provided in the television set. 
0214. The light source 198 is an LED that emits infrared 
radiation (i.e., invisible light), for example. The light Source 
198 is disposed while being associated with the display sec 
tion 190. In this embodiment, a plurality of light sources (light 
source 198R and light source 198L) are provided. The light 
Source R and the light source L are disposed at a predeter 
mined interval. 

3. Method According to this Embodiment 
0215. A method according to this embodiment is 
described below with reference to the drawings. 

3-1: Game Executed According to this Embodiment 
and Instruction Image Display Process 

0216 FIG. 5 shows an example of the game screen dis 
played according to this embodiment. 
0217. The game executed by the game system according to 
this embodiment is configured so that the player plays the 
leader of a cheerleading dance team to lead the dance of the 
entire team while giving dance instructions to the members of 
the team aiming to Succeed in the dance. 
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0218. As shown in FIG. 5, floral beat characters 330 that 
instruct the beat of background music (BGM) are displayed 
on the game screen. The beat characters 330 blink on the beat. 
0219. A main dancer 310 who holds pompons with both 
hands and a plurality of sub dancers 312-1 and 312-2 posi 
tioned behind the main dancer 310 are displayed on the game 
SCC. 

0220. The main dancer 310 is a player character that repro 
duces a dance corresponding to the operation of the player as 
a cheerleader. 

0221. The instruction image generation section 102 gen 
erates and displays a pair of instruction images 340-1 and 
340-2 that respectively instruct the movements of the first 
controller 20-1 and the second controller 20-2 held by the 
player with the progress of the game. In this embodiment, the 
instruction image 340 is displayed at given time intervals in a 
predetermined order with the progress of the game. 
0222. In FIG. 5, the instruction images 340-1 and 340-2 
that respectively instruct the movements of the first controller 
20-1 and the second controller 20-2 held by the player are 
displayed on either side of the main dancer 310 that is a player 
character. 

0223) The instruction image 340-1 instructs the operation 
of the first controller 20-1 held by the player with the right 
hand, and the instruction image 340-2 instructs the operation 
of the second controller 20-2 held by the player with the left 
hand. 

0224. The instruction images 340-1 and 340-2 are dis 
played at given positions on the game screen with the 
progress of the game. The instruction images 340-1 and 340-2 
give instructions to the player with regard to given move 
ments (i.e., moving direction, moving timing, and moving 
duration) of the controllers 20-1 and 20-2. 
0225. The instruction image 340 according to this embodi 
ment includes a trace rail 342 (or a moving path instruction 
image part) that instructs a moving direction of the controller, 
a timing mark 344 (or a timing instruction image part) that 
instructs the moving timing, and an operation finish mark 346 
that instructs the expiration of the moving duration. 
0226. The timing mark 344 is displayed on one end of the 
trace rail 342, and the operation finish mark 36 is displayed on 
the other end of the trace rail 342 in a fixed state. 

0227. The timing mark 344 starts to move along the trace 
rail 342 in the moving direction of the controller 20 in syn 
chronization with the operation start timing of the controller 
20, and reaches the operation finish mark 346 at the finish 
timing of the moving duration. 
0228. The player can determine the moving timing and the 
moving direction of the controller by the trace rail 342 and the 
timing mark 344 that moves along the trace rail 342, and can 
determine the expiration of the operation duration when the 
timing mark 344 has reached the operation finish mark 346. 
0229 When the timing mark 344 has moved along the 
trace rail 342 and reached the operation finish mark 346, the 
next timing mark 344 may be displayed on the identical trace 
rail 342 and moved to give the identical movement instruction 
to the player. In the game image shown in FIG. 5, the trace rail 
342 instructs the upward movement of the controller. In this 
embodiment, the instruction image 340 that instructs the 
movement in another reference direction (e.g., right direc 
tion, left direction, diagonally right upward direction, diago 
nally left upward direction, downward direction, right down 
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ward direction, left downward direction, and backward or 
forward direction (depth direction or front direction)) is gen 
erated and displayed. 
0230. The instruction image 340 that instructs the move 
ment in the backward or forward direction (depth direction or 
front direction) may be formed by displaying the trace rail 
342 in the game space displayed on the game screen in the 
forward direction and moving the timing mark 344 along the 
trace rail 342 in the forward direction or the backward direc 
tion, for example. 
0231. The instruction image 340 that instructs the player 
to make a right turn is displayed in FIGS. 7A and 7B, and the 
instruction image 340 that instructs the player to perform a 
punch operation (i.e., move the controller forward) is dis 
played in FIG. 7C. 
0232. In this embodiment, when the game has started, the 
instruction images 340 that instruct the player who gets into 
the rhythm of the background music to make a dance action 
are displayed one after another with the progress of the game. 
0233. In this embodiment, the main dancer 310 who 
dances corresponding to the dance action instructed by the 
instruction image 340 appears on the game screen, and the 
main dancer 310 and the sub dancers 312 dance to the back 
ground music. The player moves the first controller 20-1 and 
the second controller 20-2 (i.e., both hands) in real space in 
accordance with the instructions given by the instruction 
images 340-1 and 340-2 displayed one after another while 
listening to the background music and watching the main 
dancer 310 displayed on the game screen to enjoy dancing to 
the rhythm as if the player were the leader of the cheerleading 
dance team. 

0234. In this embodiment, a set of moving path instruction 
image parts that instruct a continuous moving path is gener 
ated and displayed by combining a plurality of trace rails (i.e., 
moving path instruction image parts) so that complex move 
ment instructions can be given to the player. 
0235 FIG. 8A shows an example of the instruction image 
340 that instructs the player to move the controller 20 almost 
in the shape of the letter “8”. Four trace rails 342-1 to 342-4 
that differ in moving direction are displayed in combination. 
0236. The timing mark 344 sequentially moves along the 
four trace rails 342-1 to 342-4 so that the player can easily and 
visually determine the moving direction, the moving timing, 
and the moving duration of the corresponding controller. 
0237 FIG. 8B shows the instruction image 340 that 
instructs the player to circularly move the controller 20 clock 
wise by combining a plurality of arc-shaped trace rails 342-1 
and 342-2. 

0238 Since a plurality of trace rails 342 are displayed in 
combination, the instruction image shown in FIG. 8A can 
instruct the player to perform a dance operation that moves 
the pompon in the shape of the letter “8”, and the instruction 
image shown in FIG. 8B can instruct the player to perform a 
dance operation that Swings the pompon clockwise. 
0239 FIGS. 9A to 9D show an example of the instruction 
image 340 that allows the player to be more easily notified of 
the moving start timing of the controller 20. 
0240. In this embodiment, the trace rail 342 (or a moving 
path instruction image part) and the timing mark 344 (or a 
timing instruction image part) are displayed as a transition 
image that changes from a previous notice display that is 
displayed before the moving start timing to a main display 
when the moving start timing has been reached. 
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0241 Specifically, the trace rail 342 shown in FIG. 9A is 
previously displayed by a thin dotted line two beats before the 
moving start timing of the controller. The trace rail 342 is 
displayed by a solid line (see FIG. 9B) one beat before the 
moving start timing, and the timing mark 344 is displayed to 
notify the player that the operation will occur shortly. 
0242. When the operation timing has been reached, the 
trace rail 342 is displayed in a shape that instructs that the 
operation timing has been reached, and the timing mark 344 
moves along the trace rail 342 from the movement start point 
to the movement finish point. The player is thus instructed to 
move the controller 20 in the direction instructed by the trace 
rail 342 in synchronization with the movement of the timing 
mark 344. 

0243 When the timing mark 344 moves along the trace 
rail 342 (see FIG.9D), the path sequentially disappears along 
with the movement of the timing mark344, and the expiration 
of the moving duration is instructed when the timing mark 
344 has reached the operation finish mark 346. 
0244. According to this embodiment, the player can be 
appropriately notified of the moving start timing and the 
moving direction using the transition image that changes 
from the previous notice display before the moving start 
timing to the main display so that the player can make prepa 
rations for moving the controller 20 in the instructed direc 
tion. 
0245. Note that the transition image may be displayed as a 
transition image that changes from transparent display to the 
main display, or may be displayed as a transition image that 
moves toward the display position along the depth direction 
while changing its transparency or size. 
0246. An appearance of the trace rail 342 that is a moving 
path instruction image part and an appearance of the timing 
mark 344 that is an instruction image part may be changed in 
the timing of instruction to the player. 
0247 For example, at least one of color, form, and size of 
the timing mark 344 that is an instruction image part may be 
changed so that the timing mark344 becomes gradually more 
visible and has more improved production effects as the tim 
ing mark 344 comes close to the operation finish mark 346. 
0248 When the timing mark 344 moves on the trace rail 
342, at least one of color, form, and size of at least one of the 
trace rail 342 and the timing mark344 may be changed so that 
the visibility and the production effects are improved. 

3-2: Controller Movement Detection/Determination 
Process 

0249. When the instruction image 340 has instructed a 
given movement of controller 20, the detection/determination 
section 110 according to this embodiment detects the actual 
movement of the controller 20 performed by the player, and 
determines the degree of conformity of the detected move 
ment of the controller with the movement instructed by the 
instruction image. 
(0250. The details are described below. 

Position Detection of Controller 20 (First Process) 

0251. In this embodiment, the moving direction and the 
moving start timing of the controller 20 may be calculated 
based on the accelerations detected by the acceleration sensor 
210. 
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0252. The acceleration sensor 210 according to this 
embodiment detects the accelerations in three axial directions 
(X axis, Y axis, and Z axis) in the space based on the control 
ler. 

0253) A method that calculates the gravitational accelera 
tions of the controller 20 in two axes (XY axes) is described 
below for convenience with reference to FIGS. 10A and 10B 
FIG. 10A is a diagram showing the gravitational acceleration 
in a real space coordinate system, and FIG. 10B is a diagram 
showing the gravitational acceleration in the coordinate sys 
tem of the controller 20 based on the controller 20. 

0254 For example, when the controller 20 is placed hori 
Zontally (in this case, the acceleration sensor 210 of the con 
troller 20 is also placed horizontally) (see FIG. 10A), a grav 
ity of 1 G is applied in the Y axis (downward) direction 
(gravitational acceleration direction). As shown in FIG. 10B, 
a gravity of 1 G is also applied in the downward direction 
along they axis in the coordinate system of the controller 20. 
When the player has inclined the controller 20 by 45° coun 
terclockwise in real space coordinate system (XY axes), a 
gravitational acceleration of 1 G is applied in the Y-axis 
direction in real space coordinate system (FIG. 10A). In the 
controller coordinate system, the gravitational acceleration of 
1 G is decomposed in the X axis direction and the y axis 
direction. Specifically, the X-axis component and the y-axis 
component are respectively 1/2 G. 
0255. In this embodiment, the inclination of the controller 
20 is thus detected utilizing the gravitational acceleration. In 
the example shown in FIG.9B, when an acceleration of 1/2 
G has been detected in the negative direction along the X axis 
and an acceleration of 1/2 G has been detected in the nega 
tive direction along the y axis, it is possible to detect that the 
controller 20 is inclined by 45° counterclockwise in real 
space coordinate system (XY axes). In this embodiment, 
since the accelerations in three axial directions can be 
detected, the three-dimensional inclination in real space can 
be calculated from the acceleration in each axial direction. 

0256 Specifically, the accelerations in three axial direc 
tions (X axis, Y axis, and Z axis) output from the acceleration 
sensor 210 differ between the case where the player vertically 
holds the controller 20 and moves the controller 20 in a given 
direction (e.g., rightward) and the case where the player hori 
Zontally holds the controller 20 and moves the controller 20 in 
the given direction. 
0257 Therefore, in order to accurately detect the moving 
direction and the like of the controller 20, it is preferable to 
perform a first process that detects the position of the control 
ler 20 in real space before detecting the moving direction and 
the like of the controller 20. 

0258. In this embodiment, a first type determination data 
base for determining the position of the controller in real 
space is formed and stored in the storage area 173 of the main 
storage section 172, as shown in FIG. 1. Specifically, the 
position of the controller 20 in real space is classified into a 
plurality of basic positions taking variations in position when 
the player holds the controller 20 into consideration. In this 
embodiment, the position of the controller 20 in real space is 
classified into a vertical position, a diagonal rightward posi 
tion, a diagonal leftward position, a horizontal position, and 
other basic positions. The outputs of the acceleration sensor 
in the x, y, and Z axial directions in the controller coordinate 
system are stored corresponding to each basic position. 
Therefore, the first process that determines the position of the 
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controller 20 in real space can be performed based on the 
outputs of the acceleration sensor 210 in the X, y, and Z axial 
directions. 
0259. In this case, if the basic position of the controller 20 

is strictly associated with the outputs of the acceleration sen 
sor in the X, y, and Z axial directions in the controller coordi 
nate system, the position of the controller cannot be deter 
mined when the player holds the controller 20 in a position 
that differs from the basic position to some extent. 
0260 Since the game according to this embodiment aims 
at a wide range of users (i.e., from children to adult), it is 
necessary to form the first type determination database so that 
a position that differs from each basic position within a pre 
determined allowable range can be determined to be the cor 
responding basic position even if the player holds the con 
troller 20 in a position that differs from the basic position to 
SOme eXtent. 

0261 Therefore, the signals output from the acceleration 
sensor when the position of the controller 20 differs from a 
specific basic position within the allowable range (e.g., when 
the controller held by the player is inclined with respect to the 
vertical basic position within the predetermined allowable 
range) are also collected as the sensor output corresponding 
to the basic position and stored in the database. 
0262 The data corresponding to each basic position 
within the predetermined allowable range is thus collected 
and stored in the first type determination database. 
0263. In this embodiment, the signals in the x, y, and Z 
axial directions output from the acceleration sensor of the 
controller 20 when moving the controller 20 in the moving 
direction instructed by the instruction image 34 are compared 
with the first type determination database, and the basic posi 
tion that coincides with the position of the controller that is 
moved in the moving direction instructed by the instruction 
image 34 is determined (first determination process). 
0264. Therefore, the position (e.g., vertical or horizontal 
with respect to the screen) of the controller 20 held by the 
player can be determined flexibly. 

Detection and Determination of Movement of Controller 20 
(Second Process) 
0265. When the basic position of the controller 20 in real 
space has been determined by the first process, a second 
process that detects the movement of the controller 20 in real 
space including the moving direction is performed. 
0266. In this embodiment, a second type determination 
database shown in FIG. 12 is used to perform the second 
process. The second type determination database is stored in 
the storage area 173 of the main storage section 172. 
0267. The second type determination database is gener 
ated as follows. 
0268. The signals in the x, y, and Z directions output from 
the acceleration sensor of the controller 20 when moving the 
controller 20 in the direction instructed by the instruction 
image 340 in real space are collected corresponding to each 
basic position of the controller 20 shown in FIG. 11. 
0269. The signals output from the acceleration sensor 210 
when the controller 20 is moved in each basic position are 
associated with the moving direction of the controller 20 in 
real space to create a second type determination database. 
(0270. Even if the player moves the controller 20 held in an 
identical basic position in an identical direction (e.g., right 
ward direction), the player may move the controller 20 in a 
meandering path or a curved path with respect to the 
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instructed direction. If it is determined that the movement 
along Such a moving path does not conform to the movement 
in the instructed moving direction, a situation in which a wide 
range of users cannot enjoy the game may occur. 
0271 Therefore, the signals in the x, y, and Z axial direc 
tions output from the acceleration sensor 210 when moving 
the controller 20 in a specific basic position in the moving 
direction instructed by the instruction image are collected 
within the predetermined allowable range, and stored in the 
database. For example, when the player moves the controller 
20 while drawing a path that differs from the direction 
instructed by the instruction image 340 within the predeter 
mined allowable range, the signals output from the accelera 
tion sensor are collected as signals corresponding to the 
instructed basic position, and stored in the database. 
0272. In this embodiment, data relating to the controller 20 
held in each basic position is classified corresponding to each 
moving direction (i.e., rightward direction, diagonally right 
upward direction, upward direction, downward direction, 
diagonally right downward direction, diagonally left down 
ward direction, forward direction, backward direction, clock 
wise direction, counterclockwise direction, and other direc 
tions), and the signals in the X, y, and Z axial directions output 
from the acceleration sensor are collected within the prede 
termined allowable range, and stored in the database. 
0273. The second type determination database shown in 
FIG. 12 is generated in this manner FIG. 12 shows the data 
base corresponding to one basic position. Note that data is 
similarly collected and stored corresponding to other basic 
positions shown in FIG. 11. 
(0274. When the position of the controller 20 has been 
determined by the first process, data corresponding to the 
determined position is compared with the signals output from 
the acceleration sensor of the controller 20 using the second 
type determination database to specify the movement (e.g., 
the moving direction) of the controller 20. 
0275 Specifically, a process that specifies the moving 
direction and the moving amount per unit time of the control 
ler 20 held in the position determined by the first process is 
performed in real time. The moving direction, the moving 
timing, and the moving duration of the controller 20 in real 
space are determined based on the moving direction and the 
moving amount per unit time of the controller 20 thus speci 
fied, and whether or not the movement coincides with the 
movement instructed by the instruction image 340 is evalu 
ated. 

0276. Therefore, whether or not the player moves the con 
troller 20 in the instructed direction can be evaluated regard 
less of the position of the controller 20. 
(0277. In this embodiment, the movements of the first con 
troller 20-1 and the second controller 20-2 are individually 
evaluated with respect to the instructions given by the instruc 
tion images 340-1 and 340-2 shown in FIG. 4. 
0278. When the movement of each of the first controller 
20-1 and the second controller 20-2 has been determined to be 
good (i.e., the controller has been moved in the instructed 
direction at the instructed input timing and moved for the 
predetermined duration), the player scores 500 points corre 
sponding to each determination result (score 320). When the 
movements of both of the first controller 20-1 and the second 
controller 20-2 have been determined to be good, the player 
scores 1000 points (score 320). In this case, the main dancer 
310 displayed on the game screen operates to reproduce a 
dance corresponding to the operation of the player. 
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0279. When the movements of both of the first controller 
20-1 and the second controller 20-2 have been determined to 
be good, the player's operation may be evaluated to a larger 
extent as compared with the case where the movement of only 
one of the first controller 20-1 and the second controller 20-2 
has been determined to be good. An evaluation display area 
322 that evaluates the operation of the player is provided on 
the game screen (upper right) shown in FIG. 5. Characters 
“COOL are displayed when the input direction and the input 
timing are correct, and characters “POOR are displayed 
when the input direction or timing is incorrect. 
0280 Screens shown in FIGS. 13A to 13C may be dis 
played based on the evaluation result. 
0281 For example, the cause of the incorrect operation of 
the controller 20 may be specified based on the incorrect 
determination result. As shown in FIGS. 13A and 13B, a 
screen that instructs that the input timing has been incorrect, 
or a screen that instructs that the controller has been moved 
inappropriately may be displayed. 
0282. This prompts the player to appropriately move the 
controller 20 so that the player corrects the dance and is urged 
to challenge a more difficult dance game. 
0283. When the player has been determined to have appro 
priately moved the controller 20 in accordance with the move 
ment instructed by the instruction image a screen that 
instructs characters “Perfect” is displayed (see FIG. 13C). 
Effect sound may also be generated to liven up the game. 
0284. When successive movements are instructed by the 
instruction image, a special event is generated when the 
player has successfully performed the Successive move 
ments. This improves the game production effect. 
0285. When the player has moved the controller 20 in 
accordance with the movement instructed by the instruction 
image 340, the moving path of the controller 20 may be 
displayed near the corresponding instruction image 340. The 
player can thus visually observe the degree of similarity 
between the movement instructed by the instruction image 
340 and the actual movement of the controller 20 so that the 
player can enjoy the game while further improving his dance 
skill. 

Determination Moving Start Timing and Moving Duration 
0286. In this embodiment, when the movement of the con 
troller in a predetermined direction and the moving start 
timing have been instructed by the instruction image 340, the 
first process and the second process are performed. The 
movement of the controller 20 is then detected, and whether 
or not the detected movement coincides with the instructed 
movement is then determined. 
0287. In this embodiment, the velocity vector (i.e., moving 
amount per unit time) of the controller 20 may be calculated 
as a composite value of the Velocity vectors in the X, y, and Z 
axis directions obtained from the acceleration sensor 210 of 
the controller 20. The velocity vector detected when starting 
the movement is small even if the player has moved the 
controller 20 in the direction at the moving start timing 
instructed by the instruction image 340, and reaches a prede 
termined reference value after several frames (e.g., a frame T3 
when the movement has been started in a frame T1). There 
fore, a delay by predetermined frames occurs between the 
timing at which the controller 20 has been operated and the 
timing at which the operation is detected. 
0288. In this embodiment, a determination moving start 
timing and a determination moving duration are set taking the 
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above-mentioned detection delay into consideration in addi 
tion to the moving start timing and the moving duration 
instructed by the instruction image 340 to determine the 
movement of the controller 20. 
0289 Specifically, the determination moving start timing 

is set at a timing delayed by several frames as compared with 
the moving start timing instructed by the instruction image 
340, and the determination moving duration is set to coincide 
with the finish timing of the moving duration instructed by the 
instruction image 340 or expire after the moving duration 
instructed by the instruction image 340 by predetermined 
frames. 
0290 This eliminates a problem due to the delay in detect 
ing the moving start timing of the controller. Therefore, the 
movement of the controller can be appropriately determined. 
0291. According to this embodiment, the degree of diffi 
culty in the game may be set by appropriately setting the 
determination moving start timing and the determination 
moving duration. 
0292 For example, the degree of difficulty can be 
decreased by increasing the delay of the determination mov 
ing start timing with respect to the moving start timing 
instructed by the instruction image, and can be increased by 
decreasing the delay of the determination moving start timing 
with respect to the moving start timing instructed by the 
instruction image. 
0293. The degree of difficulty can be increased by decreas 
ing the determination moving duration, and can be decreased 
by increasing the determination moving duration. 
0294 Therefore, the determination moving start timing 
and the moving duration may be set corresponding to the 
degree of difficulty selected by the player, for example. 

3-3: Game Screen Position Pointing Instruction and 
Detection/Determination Process 

0295 The pointing position instruction section 104 
according to this embodiment generates the pointing instruc 
tion image (pointing instruction image) that instructs the 
player to point a predetermined position on the game screen at 
a given timing with the progress of the game. 
0296 FIGS. 6A to 6C show specific examples of the point 
ing instruction image 350 displayed on the game screen. In 
FIG. 6A, the pointing instruction image 350 is displayed 
corresponding to the character on the left of the game screen. 
0297. As shown in FIGS. 15A to 15D, the pointing instruc 
tion image 350 includes a target board section 352 displayed 
at the pointing position, and a ring section 354 displayed 
around the target board section 352. As shown in FIG. 15A, 
the ring section 354 is displayed as a large ring that encloses 
the target board section 352 immediately after the pointing 
instruction image 350 has been displayed. The ring section 
354 shrinks with the lapse of time (see FIGS. 15A to 15D). As 
shown in FIG. 15D, the ring section 354 overlaps the target 
board section352 when the pointing timing has been reached. 
0298. The player points the controller 20 (the first control 
ler 20-1 held with the right hand in FIGS. 6A to 6C) at the 
position of the target board section 352 displayed on the game 
screen within a predetermined period in accordance with the 
pointing timing instruction. 
0299. The light sources 198L and 198R are provided 
around the display section 12, as described above. The player 
directs the imaging section 220 provided on the front side of 
the controller 20 toward the game screen to operate the con 
troller 20 as a pointing device that points an arbitrary point on 
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the game screen. FIGS. 14A and 1413 show an example of a 
state in which the player points the desired position on the 
game screen using the controller 20. 
0300. The detection/determination section 110 according 

to this embodiment determines whether or not the player has 
pointed the targetboard section 352 instructed by the pointing 
instruction image 350 at the instructed timing based on a 
signal acquired from the imaging section 220 of the controller 
20. 
0301 When the detection/determination section 110 has 
determined that the player has pointed the instructed position 
at the instructed timing, a predetermined event (e.g., the back 
ing dancer is raised as shown in FIG. 6B) is generated, and a 
new pointing instruction image 350 is displayed at the center 
of the game screen, as shown in FIG. 6B. 
0302 As shown in FIG. 6B, the instruction images 340-1 
and 340-2 that instruct a given movement of the controller are 
displayed corresponding to the new pointing instruction 
image 350. 
0303. In this case, when the player has successfully 
pointed the target board section 352 instructed by the newly 
displayed pointing instruction image 350 at the instructed 
timing, the timing marks 344 of the instruction images 340-1 
and 340-2 move along the trace rails 342 when a specific 
period of time has elapsed to instruct given movements of the 
controllers 20-1 and 20-2 for the player. 
0304. When the player has successfully moved the con 

trollers 20-1 and 20-2 in accordance with the instructions, a 
screen in which an acrobatic dance has succeeded is dis 
played, as shown in FIG. 6C, for example. When such suc 
cessive movements have succeeded, a game event in which 
the number of backing dancers appearing on the screen is 
successively increased (see FIGS. 16A to 16C) may be gen 
erated to increase the interest of the game, for example. 

3-4: Multi-Player Mode 
0305. In this embodiment, a multi-player mode (two 
player mode or four-player mode) can be selected when start 
ing the game. 
0306 FIG.17A shows an example of a game screen when 
a two-player mode has been selected. 
0307. In this case, two players hold the first controller 20-1 
or the second controller 20-2. The players operate the con 
trollers 20-1 and 20-2 in accordance with the instructions 
given by the instruction images 340-1 and 340-2 shown in 
FIG. 17A, and compete for the dance skill. 
0308 When four controllers 20 that differ in ID can be 
provided, a four-player mode shown in FIG. 17B can be 
selected. 
0309 Each player holds the corresponding controller 20, 
and observes the instruction image 340 displayed on the game 
SCC. 

0310. In this embodiment, two players corresponding to 
two spotlighted dance characters are given instructions on the 
movement of the controller 20 using the instruction images 
340-1 and 340-2. 
0311 Since the spotlighted dance character is changed 
with the progress of the game, the player visually recognizes 
his turn when the dance character corresponding to the player 
is spotlighted. The player moves the controller in accordance 
with the movement instructed by the corresponding instruc 
tion image 340 to compete for the dance skill. 
0312 This embodiment has been described taking an 
example in which one player utilizes one controller when 
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performing a multi-player mode. Note that one player may 
utilize two controllers, if necessary. 

4. Process According to this Embodiment 
0313 An example of the process according to this 
embodiment is described below with reference to flowcharts 
shown in FIGS. 18 to 21. 
0314 FIG. 18 shows an operation example when applying 
this embodiment to a game system. 
0315. When the player has selected a single-player mode 
or a multi-player mode and started the game, the game cal 
culation starts (step S10). 
0316 A cheerleading dance game screen is displayed on 
the display section 12, and background music (dance music) 
corresponding to the dance is output. 
0317. In this case, instructions may be given to the player 
as to the position of the controller 20. For example, instruc 
tions may be given to the player Pas to whether to hold the 
controller 20 vertically or horizontally. 
0318 When the dance characters 310 and 312 displayed 
on the game screen start to dance, as shown in FIG. 5, the 
instruction images 340-1 and 340-2 that instruct the move 
ments of the controllers 20-1 and 20-2 are displayed at a given 
timing with the progress of the game. The detection/determi 
nation process that determines whether or not the player has 
moved each of the controllers 20-1 and 20-2 in accordance 
with the instructions given by the instruction images 340-1 
and 340-2 is then performed (steps S12 and S14). 
0319. When the display timing of the pointing instruction 
image 350 shown in FIGS. 6A to 6C has been reached, the 
pointing instruction image 350 is displayed on the game 
screen, as shown in FIGS. 6A to 6C, and the detection/deter 
mination process that determines whether or not the player 
has pointed the controller 20 at the area of the target board 
section 352 instructed by the pointing instruction image 350 
at the instructed timing is performed (steps S20 and S22). 
0320. The above-described process is repeated until the 
game ends (step S30). The final game result is displayed when 
the game ends (step S32). 
0321. In this embodiment, the result display event based 
on the determination result (e.g., score calculation or screen 
display shown in FIGS. 17A and 17B) occurs corresponding 
to each determination result of the detection/determination 
process performed in the steps S14 and S22. In a step S32, the 
total value (total score) of each determination result of the 
detection/determination process performed in the steps S14 
and S22 is calculated and displayed as the final game result. 
0322 FIG. 19 shows a specific example of the process 
performed in the step S14 shown in FIG. 18. 
0323 When the generation timing of the instruction image 
340 has been reached with the progress of the game, the 
instruction images 340-1 and 340-2 are generated and dis 
played on the game screen (step S40), and whether or not the 
player has accurately moved the controllers 20-1 and 20-2 in 
real space in accordance with the instructions given by the 
instruction images 340-1 and 340-2 is determined (step S42). 
0324. The score 320 is updated based on the determination 
result, and characters “COOL' or “POOR are displayed in 
the evaluation display area 322. 
0325 The production image shown in FIGS. 13A to 13C is 
displayed corresponding to the evaluation result (step S44). 
0326. The production image shown in FIGS. 13A to 13C 
may be displayed only in a predetermined scene during the 
game. The production image shown in FIGS. 13 A to 13C may 
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be displayed only when the player or the operator has per 
formed the production screen display setting before starting 
the game. 
0327 FIG. 20 shows a specific example of the process 
performed in the step S40 shown in FIG. 19. 
0328. When the display timing of the instruction image 
340 has been reached during the game, the transition image 
shown in FIGS. 9A and 91B is displayed before the moving 
start timing of the controller 20. Therefore, the player can 
determine and prepare for the moving direction and the mov 
ing start timing of the controller before the moving start 
timing of the controller 20. 
0329. When the moving start timing of the controller has 
been reached (step S52), the timing mark 344 is moved 
toward the operation finish mark 346 along the trace rail 342, 
as shown in FIG. 9C. 
0330. The player moves the controller 20 in the direction 
instructed by the trace rail 342 at the moving timing of the 
timing mark 344. The player Successively moves the control 
ler 20 in accordance with the instructions until the timing 
mark 344 reaches the operation finish mark 346. 
0331 When the successive movement finish timing has 
been reached (see FIG. 9D) (step S56), the display of the 
instruction image 340 is finished (step S58). 
0332 The above display control process makes it possible 
to give visual instructions to the player as to the movement of 
the controller in the desired directionatan appropriate timing. 
0333 FIG. 21 shows a specific example of the detection/ 
determination process performed in the step S42 shown in 
FIG. 19. 
0334. When the moving start timing of the controller 
instructed by the instruction image 340 has been reached 
(FIG. 9C) (step S60), signals output from the acceleration 
sensor of the controller 20 are acquired (step S62), and the 
above-mentioned first process and second process are per 
formed (steps S64 and S66). 
0335) Specifically, the first process that determines the 
basic position which corresponds to the position of the con 
troller 20 is performed, and the second process that deter 
mines the direction and the movement of the controller 20 and 
determines the degree of conformity with the movement 
instructed by the instruction image 340 is then performed. 
0336 FIG. 22 shows a specific example of the process 
performed in the step S22 shown in FIG. 18. 
0337. When the display timing of the pointing instruction 
image 350 shown in FIGS. 6A to 6C has been reached during 
the game, the pointing instruction image 350 is displayed at a 
given position of the game screen (step S70). 
0338. As shown in FIGS. 15A to 15D, the pointing instruc 
tion image 350 includes the target board section 352 that 
instructs the pointing area and the ring section 354 that 
shrinks toward the target board section 352. A timing at which 
the ring section 354 has shrunk to enclose the target board 
section 352 (i.e., the timing shown in FIG. 15D) is the timing 
at which the player should point the controller 20 at the 
position instructed by the target board section 352. 
0339 Whether or not the player has successfully pointed 
the controller 20 at the instructed position is determined (step 
S72). When it has been determined that the player has suc 
cessfully pointed the controller 20 at the instructed position, 
an event corresponding to the pointing instruction is gener 
ated (step S74). 
0340. In the example shown in FIG. 6A, an event in which 
the pointed backing dancer lifts the adjacent backing dancer 
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is generated. In the example shown in FIG. 6B, the instruction 
images 340-1 and 340-2 are displayed corresponding to the 
display position of the pointing instruction image 350. An 
operation that moves the controllers 20-1 and 20-2 in the 
direction instructed by the instruction images 340-1 and 
340-2 is instructed after the player has successfully pointed 
the controller 20 at the instructed position, and the completion 
of an acrobatic dance shown in FIG. 6C is displayed when the 
player has successfully performed the Successive operations. 
0341. Note that the invention is not limited to the above 
embodiments. Various modifications and variations may be 
made without departing from the scope of the invention. 
0342. For example, although the above embodiments have 
been described taking an example in which the invention is 
applied to a dance game, the invention is not limited thereto. 
The invention may be suitably applied to other applications, 
Such as giving aerobic or exercise instructions to a student 
who holds a controller so that the student can perform appro 
priate aerobics or exercise and determining the result. 
0343 Although the above embodiments have been 
described taking an example in which the timing mark 344 is 
moved along the trace rail 342 as the instruction image 340, 
the invention is not limited thereto. An arbitrary instruction 
image may be used insofar as a given movement of the con 
troller can be instructed. For example, the color of a given 
path displayed by the trace rail 342 may be changed corre 
sponding to the moving timing and the operation duration of 
the controller. Alternatively, the moving direction may be 
displayed using an arrow or the like. The operation start 
timing may be instructed by a countdown display, and the 
operation duration may also be instructed by a countdown 
display. 
0344 Although only some embodiments of this invention 
have been described in detail above, those skilled in the art 
will readily appreciate that many modifications are possible 
in the embodiments without materially departing from the 
novel teachings and advantages of this invention. Accord 
ingly, all Such modifications are intended to be included 
within the scope of the invention. 

What is claimed is: 
1. A program that causes a computer to function as: 
an instruction image generation section that generates an 

instruction image that instructs a given movement of a 
controller including a physical quantity sensor; and 

a detection/determination section that acquires a signal 
from the physical quantity sensor included in the con 
troller, detects the movement of the controller, and deter 
mines the degree of conformity of the detected move 
ment of the controller with the movement instructed by 
the instruction image. 

2. The program as defined in claim 1, wherein: 
the physical quantity sensor detects a physical quantity 

from which a moving direction and a moving amount per 
unit time can be derived; 

the instruction image generation section generates the 
instruction image that instructs a moving direction and a 
moving timing of the controller as the movement; and 

the detection/determination section acquires the signal 
from the physical quantity sensor, detects the moving 
direction and the moving timing of the controller, and 
determines the degree of conformity of the detected 
moving direction and moving timing of the controller 
with the instructions instructed by the instruction image. 
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3. The program as defined in claim 2, wherein: 
the instruction image generation section generates the 

instruction image that instructs a moving start timing as 
the moving timing and instructs a moving duration; and 

the detection/determination section acquires the signal 
from the physical quantity sensor, detects the moving 
direction, the moving start timing, and the moving dura 
tion of the controller, and determines the degree of con 
formity of the detected moving direction, moving start 
timing, and moving duration of the controller with the 
instructions instructed by the instruction image. 

4. The program as defined in claim 1, 
wherein the instruction image includes: 
a moving path instruction image part that instructs a mov 

ing direction of the controller along a given path; and 
a timing instruction image part that instructs a moving 

timing of the controller along the path, 
the instruction image being updated according to a change 

in content of instruction. 
5. The program as defined in claim 4. 
wherein the timing instruction image part moves from a 
movement start instruction position to a movement fin 
ish instruction position along the moving path instruc 
tion image part to instruct a moving start timing and a 
moving duration of the controller along the instructed 
path. 

6. The program as defined in claim 4. 
wherein at least one of the moving path instruction image 

part and the timing instruction image part is displayed as 
a transition image that changes from a previous notice 
display that is displayed before the moving start timing 
to a main display when the moving start timing is 
reached. 

7. The program as defined in claim 4, wherein: 
the instruction image is displayed as a set of moving path 

instruction image parts that instruct a continuous mov 
ing path by combining a plurality of the moving path 
instruction image parts; and 

the timing instruction image part moves along the continu 
ously combined moving path instruction image parts to 
instruct the moving timing of the controller along a 
moving path instructed by each of the moving path 
instruction image parts. 

8. The program as defined in claim 3, 
wherein the detection/determination section acquires the 

signal from the physical quantity sensor, detects a timing 
and a duration when the moving amount of the controller 
per unit time exceeds a given value as the moving start 
timing and the moving duration of the controller; and 

wherein the detection/determination section determines 
the degree of conformity of the detected moving start 
timing and moving duration of the controller with a 
moving start timing and determination moving duration 
for determination related to the instructed moving start 
timing and instructed moving duration instructed by the 
instruction image when the detection/determination sec 
tion has determined that the detected moving direction 
of the controller coincides with the instructed moving 
direction instructed by the instruction image. 

9. The program as defined in claim 1, 
wherein the detection/determination section performs a 

first process that compares the signal output from the 
physical quantity sensor when moving the controller 
with a first type determination database and determines 
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the position of the controller that is moved, the first type 
determination database being related to the signal output 
from the physical quantity sensor when moving the con 
troller in different positions in the moving direction 
instructed by the instruction image, and the first type 
determination database being used to determine the 
position of the controller; and 

wherein the detection/determination section performs a 
second process that compares the signal output from the 
physical quantity sensor when moving the controller in 
the position determined by the first process in the mov 
ing direction instructed by the instruction image with a 
second type determination database to specify the move 
ment of the controller including at least the moving 
direction, and determines the degree of conformity of 
the specified movement with the instructed movement, 
the second type determination database being related to 
the position of the controller determined based on the 
first type determination database, and being used to 
determine the movement the controller including at least 
the moving direction from the signal output from the 
physical quantity sensor when moving the controller in 
the moving direction instructed by the instruction image. 

10. The program as defined in claim 1, 
wherein the instruction image generation section generates 

the instruction image that individually instructs a given 
movement for at least two controllers each having the 
physical quantity sensor. 

11. The program as defined in claim 1, the program further 
causing the computer to function as: 

a game calculation section that instructs a player to perform 
a dance action accompanying the movement of the con 
troller, generates a game screen including a character 
that performs a dance related to the instructed dance 
action based on an input from the controller, and gener 
ates a dance background music signal, 

wherein the instruction image generation section generates 
the instruction image that instructs a given movement of 
the controller in the game screen. 

12. The program as defined in claim 11, 
the game calculation section including a Subsection that 

performs game production related to a result of determi 
nation for the degree of conformity by the detection/ 
determination section. 

13. The program as defined in claim 11, 
the game calculation section including a Subsection that 

specifies a cause of an incorrect operation of the control 
ler and notifies the player of the cause of the incorrect 
operation based on a result of determination for the 
degree of conformity by the detection/determination 
section. 

14. The program as defined in claim 11, 
the game calculation section including a Subsection that 

traces the moving path of the controller detected by the 
detection/determination section in the game screen 
based on a given condition. 

15. The program as defined in claim 11, the program fur 
ther causing the computer to function as: 

a pointing position detection section that acquires an imag 
ing signal from a imaging section provided in the con 
troller and detects a pointing position of the controlleron 
the game screen, the imaging section imaging a refer 
ence position recognition body disposed or displayed at 
a position related to the game screen, 
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wherein the game calculation section includes a subsection 17. A computer-readable information storage medium stor 
that displays a position instruction image that instructs ing the program as defined in claim 1. 
to point at a predetermined position of the game screen 18. A game system comprising: 
at a given timing during the game; and an instruction image generation section that generates an 

wherein the game calculation section generates an event instruction image that instructs a given movement of a 
related to a pointing at the predetermined position when controller including a physical quantity sensor; and 
the pointing at the predetermined position has been a detection/determination section that acquires a signal 
detected at the timing. from the physical quantity sensor included in the con 

16. The program as defined in claim 15. troller, detects the movement of the controller, and deter 
wherein the instruction image generation section generates mines the degree of conformity of the detected move 

the instruction image that instructs a given movement of ment of the controller with the movement instructed by 
the controller related to the predetermined pointed posi- the instruction image. 
tion of the game screen as the event related to the point 
ing at the predetermined position. 


