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(57) ABSTRACT 

A position detection System includes a position detection 
Section which detects irradiation positions of gun controllers 
GC1 and GC2 based on images from an imaging device, and 
a determination section which determines that which of the 

gun controllers GC1 and GC2 irradiates which of the 
detected irradiation positions. The gun controller GC1 emits 
a beam in a first emission pattern, and the gun controller 
GC2 emits a beam in a Second emission pattern differing 
from the first emission pattern. The determination Section 
determines that the irradiation position is the irradiation 
position of the gun controller GC1 when the irradiation 
pattern formed at the irradiation position in the images of a 
plurality of frames is a first irradiation pattern, and deter 
mines that the irradiation position is the irradiation position 
of the gun controller GC2 when the irradiation pattern is a 
Second irradiation pattern. 
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FIG 3A 

GC1 (1P) LIGHT-ON, LIGHT-ON, LIGHT-OFF (110) 

GC2 (2P) LIGHT-ON, LIGHT-OFF, LIGHT-ON (101) 

FIG. 3B 

GC1 (1P) LIGHT-ON, LIGHT-ON, LIGHT-OFF, LIGHT-OFF (1100) 

GC2 (2P) LIGHT-ON, LIGHT-OFF, LIGHT-ON, LIGHT-ON (1011) 

GC3 (3P) LIGHT-ON, LIGHT-OFF, LIGHT-ON, LIGHT-OFF (1010) 

GC4 (4P) LIGHT-ON, LIGHT-OFF, LIGHT-OFF, LIGHT-ON (1001) 
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FIG. 7A 

FIG. 7B 
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FIG. 8 

PROCESSING OF 
GUN CONTROLLER 

S1 

HASTRIGGER INPUT OCCURRED? 

TRIGGER INPUT 
DETECTION 

STORES TRIGGER INPUT FLAG 

HAS TRIGGER INPUT 
FLAG BEEN STORED? 

PERFORMS BEAM EMISSION PROCESSING BASED 
ON EMISSION PATTERN SET IN REGISTER 

BEAM EMISSION 
PROCESSING 

S5 

HAVEN TIMES OF BEAM EMISSIONS/ 
NON-EMISSIONS BEEN COMPLETED? 

CLEARS TRIGGER INPUT FLAG 

END 
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FIG. 9 

PROCESSING OF CAMERA 

PERFORMS IRRADIATION POSITION DETECTION S11 
PROCESSING BASED ON IMAGES 

S2 

HAS IRRADIATION POSITION BEEN DETECTED? 

ISIRRADIATION FIRST RRADIATION? 

DETERMINES AND STORES COORDINATES 
OF IRRADIATION POSITION 

SETS INTIAL VALUE TO COUNTER 

STORES IRRADIATION PATTERN (LIGHT-ON/LIGHT-OFF PATTERN) S16 
WHILE ASSOCATING T WITH COUNTERVALUE OF COUNTER 

PERFORMS COUNT PROCESSING S17 

S18 

HAS COUNTER VALUE BECOME ZERO2 

DECIDES GC1 (1P) AND GC2 (2P) 

TRANSMITS GC1 AND GC2 DISTINCTION DATA 
AND IRRADATION POSITION DATA 

END 
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FIG 1 O 

PROCESSING OF MAIN DEVICE 

WHICH OF CONNECTION 
TERMINALS FOR 1P AND 2P 
HAS GUN CONTROLLER BEEN 

CONNECTED WITH2 

FOR 2P 

TRANSMITS 2P 
EMISSION PATTERN 

AND SETS IN REGISTER 
OF GUN CONTROLLER 

TRANSMITS 1 P EMISSION PATTERN AND 
SETS IN REGISTER OF GUN CONTROLLER 

OTHER GAME PROCESSING 
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POSITION DETECTION SYSTEM, GAME 
MACHINE, PROGRAM, AND INFORMATION 

STORAGE MEDUM 

0001 Japanese Patent Application No. 2003-270167, 
filed on Jul. 1, 2003, is hereby incorporated by reference in 
its entirety. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates to a position detection 
System, a game machine, a program, and an information 
Storage medium. 
0003) A shooting game machine which enables a player 
to enjoy simulated shooting using a gun controller has been 
known (Japanese Patent Application Laid-open No. 
5-322487). 
0004. In this game machine, a game image displayed on 
a Screen is imaged by a camera. The irradiation position of 
a beam (laser beam) emitted from the gun controller (beam 
emission controller in a broad Sense) is detected based on the 
image from the camera. The game machine determines that 
a bullet of the player has hit a target when the irradiation 
position coincides with the target, and adds a point to the 
game result of the player. 
0005. However, in the case where a plurality of players 
play this game machine, it is impossible to determine which 
irradiation position on the image is irradiated by a beam 
emitted from the gun controller of which player. 
0006. As a method to solve this problem, a gun controller 
for a first player (1P) and a gun controller for a second player 
(2P) may be provided with a different muzzle shape (beam 
emission port in a broad Sense) So that the projection patterns 
(shape of light-on projection pattern) differ on the Screen, 
and the first player 1P and the second player 2P may be 
distinguished based on the projection patterns. In this 
method, the muzzle of the gun controller for the first player 
1P is formed in the shape of a triangle, and the muzzle of the 
gun controller for the second player 2P is formed in the 
shape of a quadrilateral, for example. The projection posi 
tion is determined to have been formed by the first player 1P 
when the projection pattern is triangular, and the projection 
position is determined to have been formed by the second 
player 2P when the projection pattern is quadrilateral. 
0007. However, according to this method, the gun con 
troller with a triangular muzzle can be used only for the first 
player 1P, and the gun controller with a quadrilateral muzzle 
can be used only for the second player 2P. Therefore, in the 
case where a gun controller possessed by a player is a gun 
controller for the first player 1P and a gun controller 
possessed by a friend of the player is also a gun controller 
for the first player 1P, the player cannot play a multi-player 
game with the friend, whereby convenience to the user is 
impaired. Moreover, Since the gun controllers for the first 
player 1P and the second player 2P must be individually 
manufactured, the manufacturing cost of the gun controller 
is increased. 

BRIEF SUMMARY OF THE INVENTION 

0008 One aspect of the present invention relates to a 
position detection System which detects a plurality of irra 
diation positions of beams emitted from a plurality of beam 
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emission controllers on a Screen based on images from an 
imaging device which images the Screen, the position detec 
tion System comprising: 
0009 a position detection section which detects the plu 
rality of irradiation positions of the beams emitted from the 
plurality of beam emission controllers on the Screen based 
on the images from the imaging device, the plurality of 
irradiation positions including a first irradiation position and 
a Second irradiation position; and 
0010 a determination section which determines which of 
the beams emitted from the plurality of beam emission 
controllers irradiates which of the detected irradiation posi 
tions, 
0011 wherein a first beam emission controller among the 
plurality of beam emission controllers emits a beam in a first 
emission pattern, 
0012 wherein a second beam emission controller among 
the plurality of beam emission controllers emits a beam in a 
second emission pattern which is different from the first 
emission pattern, and 
0013 wherein the determination section determines that 
the first irradiation position is irradiated by a beam from the 
first beam emission controller when an irradiation pattern 
formed at the first irradiation position in the images of a 
plurality of frames is a first irradiation pattern formed by a 
beam emitted in the first emission pattern and, determines 
that the second irradiation position is irradiated by a beam 
from the Second beam emission controller when an irradia 
tion pattern formed at the Second irradiation position in the 
images of a plurality of frames is a Second irradiation pattern 
formed by a beam emitted in the Second emission pattern. 
0014) Another aspect of the present invention relates to a 
program for a game machine which includes a position 
detection System which detects a plurality of irradiation 
positions of beams emitted from a plurality of beam emis 
Sion controllers on a Screen based on images from an 
imaging device which images the Screen, the program caus 
ing a computer to function as: 
0015 a pattern setting section which sets a first emission 
pattern to a first beam emission controller among the plu 
rality of beam emission controllers and Sets a Second emis 
sion pattern, which is different from the first emission 
pattern, to a Second beam emission controller among the 
plurality of beam emission controllers, 
0016 a game processing Section which performs game 
processing based on the irradiation positions detected by the 
position detection System; and 
0017 an image generation Section which generates an 
image to be displayed on the Screen based on a processing 
result of the game processing Section, 
0018 wherein the first beam emission controller emits a 
beam in the first emission pattern Set by the pattern Setting 
Section, and the Second beam emission controller emits a 
beam in the Second emission pattern Set by the pattern 
Setting Section, 
0019 wherein a position detection section included in the 
position detection System detects the plurality of irradiation 
positions of the beams emitted from the plurality of beam 
emission controllers on the Screen based on the images from 
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the imaging device, the plurality of irradiation positions 
including a first irradiation position and a Second irradiation 
position, 

0020 wherein the determination section included in the 
position detection System determines that the first irradiation 
position is irradiated by a beam from the first beam emission 
controller when an irradiation pattern formed at the first 
irradiation position in the images of a plurality of frames is 
a first irradiation pattern formed by a beam emitted in the 
first emission pattern and, determines that the Second irra 
diation position is irradiated by a beam from the Second 
beam emission controller when an irradiation pattern formed 
at the Second irradiation position in the images of a plurality 
of frames is a Second irradiation pattern formed by a beam 
emitted in the Second emission pattern, and 
0021 wherein the game processing Section performs the 
game processing based on coordinates of the irradiation 
positions detected by the position detection Section and a 
determination result of the determination Section. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

0022 FIG. 1 is an example of a position detection system 
and a game machine. 
0023 FIG. 2 is an example of a functional block diagram 
of a position detection System and a game machine. 
0024 FIGS. 3A and 3B are illustrative of a technique 
according to an embodiment of the present invention. 
0025 FIGS. 4A and 4B are timing waveform diagrams 
illustrating an operation according to an embodiment of the 
present invention. 
0.026 FIG. 5 is a timing waveform diagram illustrating 
an operation according to an embodiment of the present 
invention. 

0.027 FIG. 6 is a timing waveform diagram illustrating 
an operation according to an embodiment of the present 
invention. 

0028 FIGS. 7A, 7B, and 7C are illustrative of an irra 
diation pattern. 
0029 FIG. 8 is a flowchart of detailed processing accord 
ing to an embodiment of the present invention. 
0030 FIG. 9 is another flowchart of detailed processing 
according to an embodiment of the present invention. 
0031 FIG. 10 is still another flowchart of detailed pro 
cessing according to an embodiment of the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
EMBODIMENT 

0.032 Embodiments of the present invention will be 
described below. 

0033) One embodiment of the present invention provides 
a position detection System which detects a plurality of 
irradiation positions of beams emitted from a plurality of 
beam emission controllers on a Screen based on images from 
an imaging device which images the Screen, the position 
detection System comprising: 
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0034) a position detection section which detects the plu 
rality of irradiation positions of the beams emitted from the 
plurality of beam emission controllers on the Screen based 
on the images from the imaging device, the plurality of 
irradiation positions including a first irradiation position and 
a Second irradiation position; and 
0035 a determination section which determines which of 
the beams emitted from the plurality of beam emission 
controllers irradiates which of the detected irradiation posi 
tions, 
0036 wherein a first beam emission controller among the 
plurality of beam emission controllers emits a beam in a first 
emission pattern, 
0037 wherein a second beam emission controller among 
the plurality of beam emission controllers emits a beam in a 
second emission pattern which is different from the first 
emission pattern, and 
0038 wherein the determination section determines that 
the first irradiation position is irradiated by a beam from the 
first beam emission controller when an irradiation pattern 
formed at the first irradiation position in the images of a 
plurality of frames is a first irradiation pattern formed by a 
beam emitted in the first emission pattern and, determines 
that the Second irradiation position is irradiated by a beam 
from the Second beam emission controller when an irradia 
tion pattern formed at the Second irradiation position in the 
images of a plurality of frames is a Second irradiation pattern 
formed by a beam emitted in the Second emission pattern. 
0039. In the embodiment of the present invention, the 

first and Second beam emission controllerS respectively emit 
beams in the first and Second emission patterns which differ 
from each other. The irradiation positions of the beams from 
the first and Second beam emission controllers are detected 
based on the images in a plurality of frames from the 
imaging device. In the case where the irradiation pattern 
(light-on/light-off pattern) formed at the first irradiation 
position in the images of a plurality of frames is the first 
irradiation pattern formed by the first emission pattern, the 
first irradiation position is determined to be the irradiation 
position of the beam from the first beam emission controller. 
In the case where the irradiation pattern (light-on/light-off 
pattern) formed at the Second irradiation position in the 
images of a plurality of frames is the Second irradiation 
pattern formed by the Second emission pattern, the Second 
irradiation position is determined to be the irradiation posi 
tion of the beam from the Second beam emission controller. 
Therefore, which of the beams from the beam emission 
controllers irradiates which of the irradiation positions can 
be determined without changing the shape of the muzzle of 
the first and Second beam emission controllers. This 
improves convenience to the user. 
0040. With this position detection system, the first emis 
Sion pattern may be a pattern in which an emission and 
non-emission of a beam are repeated after an initial emission 
of the beam, the Second emission pattern may be a pattern 
in which an emission and non-emission of a beam are 
repeated after an initial emission of the beam in a pattern 
differing from the first emission pattern, and the position 
detection Section may determine coordinates of the first and 
Second irradiation positions based on light-on patterns 
formed on the images by the beams emitted in the initial 
emission in the first and Second emission patterns, respec 
tively. 
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0041. This enables the coordinates of the first and second 
irradiation positions to be specified based on the light-on 
patterns formed by the beams emitted at the initial emission 
before performing the processing of determining which 
beam irradiation position is the irradiation position of which 
beam emission controller. 

0042. With this position detection system, the determi 
nation Section may determine that the first irradiation posi 
tion is irradiated by the beam from the first beam emission 
controller when a light-on/light-off pattern formed by the 
beam emitted after the initial emission on the first irradiation 
position is the first irradiation pattern, and may determine 
that the Second irradiation position is irradiated by the beam 
from the Second beam emission controller when a light-on/ 
light-off pattern formed by the beam emitted after the initial 
emission on the Second irradiation position is the Second 
irradiation pattern. 

0043. This enables which of the beams from the beam 
emission controllers irradiates which of the irradiation posi 
tions to be determined merely by determining the irradiation 
patterns at the first and Second irradiation positions after the 
coordinates of the first and Second irradiation positions are 
Specified. This enables the processing to be simplified. 

0044) With this position detection system, the position 
detection Section and the determination Section may perform 
position detection processing and determination processing, 
respectively, based on the images imaged in an imaging 
frame interval TI which is shorter than a processing frame 
interval TP. 

0.045. This reduces the delay time until the position 
detection processing and the determination processing are 
completed after the beam is emitted, whereby irradiation 
position detection with a reduced Sensible delay can be 
realized. 

0046) Agame machine according to another embodiment 
of the present invention includes: 
0047 any of the above position detection systems; 

0.048 the plurality of beam emission controllers; 
0049 a camera including the imaging device; 
0050 a game processing Section which performs game 
processing based on an irradiation position detected by the 
position detection System; and 

0051 an image generation Section which generates an 
image to be displayed on a Screen based on a processing 
result of the game processing Section. 

0.052 According to this game machine, a game Suitable 
for multi-player play can be provided. 

0053. This game machine may include a pattern setting 
Section which Sets the first emission pattern to the first beam 
emission controller and Sets the Second emission pattern 
differing from the first emission pattern to the Second beam 
emission controller. 

0.054 According to this feature, beam emission control 
lers having the same hardware configuration can be used as 
the beam emission controllers for the first and Second 
players. 
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0055 With this game machine, the position detection 
Section and the determination Section of the position detec 
tion System may be provided in the camera. 
0056. This may eliminate the need to transmit the images 
data to the game processing Section, whereby processing 
load or the like of the game machine due to communications 
can be reduced. 

0057. A further embodiment of the present invention 
provides a program for a game machine which includes a 
position detection System which detects a plurality of irra 
diation positions of beams emitted from a plurality of beam 
emission controllers on a Screen based on images from an 
imaging device which images the Screen, the program caus 
ing a computer to function as: 
0058 a pattern setting section which sets a first emission 
pattern to a first beam emission controller among the plu 
rality of beam emission controllers and Sets a Second emis 
sion pattern, which is different from the first emission 
pattern, to a Second beam emission controller among the 
plurality of beam emission controllers, 
0059 a game processing section which performs game 
processing based on the irradiation positions detected by the 
position detection System; and 
0060 an image generation Section which generates an 
image to be displayed on the Screen based on a processing 
result of the game processing Section, 
0061 wherein the first beam emission controller emits a 
beam in the first emission pattern Set by the pattern Setting 
Section, and the Second beam emission controller emits a 
beam in the Second emission pattern Set by the pattern 
Setting Section, 
0062 wherein a position detection section included in the 
position detection System detects the plurality of irradiation 
positions of the beams emitted from the plurality of beam 
emission controllers on the Screen based on the images from 
the imaging device, the plurality of irradiation positions 
including a first irradiation position and a Second irradiation 
position, 

0063 wherein the determination section included in the 
position detection System determines that the first irradiation 
position is irradiated by a beam from the first beam emission 
controller when an irradiation pattern formed at the first 
irradiation position in the images of a plurality of frames is 
a first irradiation pattern formed by a beam emitted in the 
first emission pattern and, determines that the Second irra 
diation position is irradiated by a beam from the Second 
beam emission controller when an irradiation pattern formed 
at the Second irradiation position in the images of a plurality 
of frames is a Second irradiation pattern formed by a beam 
emitted in the Second emission pattern, and 
0064 wherein the game processing section performs the 
game processing based on coordinates of the irradiation 
positions detected by the position detection Section and a 
determination result of the determination Section. 

0065. A still further embodiment of the present invention 
provides an information Storage medium which Stores the 
above program. 
0066 Embodiments of the present invention will be 
described in detail below. Note that the embodiments 
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described hereunder do not in any way limit the Scope of the 
invention defined by the claims laid out herein. Note also 
that all of the elements of these embodiments should not be 
taken as essential requirements to the present invention. 

1. Configuration 

0067 FIG. 1 shows an example of a position detection 
System of the present embodiment and a game machine 
(image generation device) which includes the position detec 
tion System. 
0068 As shown in FIG. 1, a first player (hereinafter may 
be called "1P) is holding a gun controller GC1 (first beam 
emission controller in a broad Sense; the same definition 
applies to other description) aimed toward a screen 10, and 
shooting a beam (laser or infrared radiation) from the gun 
controller GC1 aiming at a target TG1. The irradiation 
position (impact position) of the beam from the gun con 
troller GC1 is denoted by IP1. A second player (hereinafter 
may be called “2P") is holding a gun controller GC2 (second 
beam emission controller in a broad Sense; the same defi 
nition applies to other description) aimed toward the Screen 
10, and Shooting a beam from the gun controller GC2 aiming 
at a targetTG2. The irradiation position of the beam from the 
gun controller GC2 is denoted by IP2. 
0069. A camera CM including an imaging device IMD 
Such as a CCD camera images the Screen 10 on which an 
image is displayed. The irradiation positions IP1 and IP2 are 
detected based on the image from the camera CM, and the 
coordinates of the irradiation positions IP1 and IP2 are 
determined. Game processing is performed based on the 
determined coordinates of the irradiation positions IP1 and 
IP2. Specifically, game processing Such as processing of 
checking whether or not beams (bullets) have hit the targets 
TG1 and TG2, adding a point to the game result of the player 
when the beam hits the target, and reproducing a motion 
when the beam hits the target is performed. A game image 
corresponding to the game processing is displayed on the 
Screen 10. 

0070 FIG. 2 shows an example of a functional block 
diagram of the game machine and the position detection 
System. A configuration in which Some of the constituent 
elements shown in FIG. 2 are omitted may be employed. 
0071. The gun controllers GC1 and GC2 (beam emission 
controllers) respectively include beam emission devices 
RS1 and RS2 Such as a laser and a lens, triggerS 14-1 and 
14-2 (beam emission instruction Sections in a broad Sense) 
for allowing a player to issue beam emission instructions, 
and control sections 20-1 and 20-2 (control circuits in a 
narrow sense) which perform control processing of the gun 
controllers. A configuration in which Some of these Sections 
are omitted may be employed. 
0072. When the players pull the triggers 14-1 and 14-2 
(beam emission instructions are issued), the beam emission 
devices RS1 and RS2 emit beams (laser) under the control 
of the control sections 20-1 and 20-2, respectively. In this 
case, the beam emission pattern (pattern in which beam 
emission/non-emission occurs a given number of times) is 
Set (Stored) in registers 22-1 and 22-2 (memories). 
0073. In the present embodiment, the gun controller GC1 
emits a beam in a first emission pattern and the gun 
controller GC2 emits a beam in a Second emission pattern 
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differing from the first emission pattern by Setting different 
emission patterns in the registers 22-1 and 22-2. If the 
number of beam emissions/non-emissions is denoted by N, 
the beam is emitted at the initial emission (first time) of the 
first and Second emission patterns. However, beam emission 
timing and beam non-emission timing differ at the Second to 
N-th timings (second to N-th times). 
0074 The camera CM includes the imaging device IMD 
Such as a CCD camera or a CMOS camera, and a control 
Section 40 (control circuit in a narrow Sense). As shown in 
FIG. 1, the camera CM is installed at a position at which the 
screen 10 of a display section 190 is within the imaging 
range. 

0075. The imaging device IMD is a device which images 
the Screen on which a game image is displayed as described 
with reference to FIG. 1. The control section 40 performs 
control processing Such as issuance of imaging instructions, 
image capture processing, irradiation position detection pro 
cessing, discrimination processing of the gun controllers 
GC1 and GC2 (players 1P and 2P), or data transmission 
processing. The control Section 40 includes a position detec 
tion Section 42 and a determination Section 44. 

0076. The position detection section 42 detects the irra 
diation positions IP1 and IP2 of the beams emitted from the 
beam emission controllers GC1 and GC2 on the Screen 10 
based on the images from the imaging device IMD. In more 
detail, out-of-band information included in the image on the 
screen 10 is removed by using a filter which selectively 
allows light at the band of the beam (laser light) and its 
peripheral band so that only the irradiation positions IP1 and 
IP2 are selectively imaged. The position detection section 42 
determines the coordinates of the detected irradiation posi 
tions IP1 and IP2 (impact positions) (X and Y coordinates 
when the horizontal direction of the screen is the X axis and 
the vertical direction is the Y axis). The details of the 
irradiation position detection processing are disclosed in 
Japanese Patent Application Laid-open No. 5-322487. 
0077. The determination section 44 determines which of 
the beams from the gun controllers GC1 and GC2 irradiates 
which of the detected irradiation positions IP1 and IP2. 
0078. In more detail, when the irradiation pattern con 
sisting of a light-on/light-off Sequence (pattern in which 
light-on/light-off occurs in the given number N) formed at 
the irradiation position IP1 acroSS images in a plurality of 
frames (in images of a plurality of frames) imaged by the 
camera CM is a first irradiation pattern formed by the beam 
emitted in the first emission pattern (pattern Set in the 
register 22-1), the determination Section 44 determines that 
the irradiation position IP1 is the irradiation position of the 
beam from the gun controller GC1. On the other hand, when 
the irradiation pattern consisting of a light-on/light-off 
Sequence formed at the irradiation position IP2 acroSS 
images in a plurality of frames (in images of a plurality of 
frames) is a second irradiation pattern formed by the beam 
emitted in the Second emission pattern (pattern Set in the 
register 22-2), the determination Section 44 determines that 
the irradiation position IP2 is the irradiation position of the 
beam from the gun controller GC2. The projection patterns 
(circular, triangular, or quadrilateral, for example) of the 
irradiation patterns on the image in each frame are the same 
for the gun controllers GC1 and GC2. 
0079. This enables easily determine which of the gun 
controllers GC1 and GC2 irradiates which of the detected 
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irradiation positions IP1 and IP2. The coordinate data of the 
irradiation positions and the distinction data of the gun 
controllers GC1 and GC2 (data for distinguishing which of 
the gun controllers GC1 and GC2 irradiates the irradiation 
position) are transmitted to a processing Section 100 (main 
device of game machine) from the camera CM. This enables 
game processing Such as a hit check to be performed by 
using the coordinates of the detected irradiation positions 
IP1 and IP2. 

0080. The processing of the position detection section 42 
and the determination Section 44 may be realized by using 
a hardware circuit, or may be realized by using a program 
which operates on a processor (CPU). 
0081. A storage section 170 provides a work area for the 
processing Section 100, a communication Section 196, and 
the like. The function of the storage section 170 may be 
realized by a RAM or the like. 
0082) An information storage medium 180 (computer 
readable medium) stores a program or data. The function of 
the information storage medium 180 may be realized by 
hardware such as an optical disk (CD or DVD), hard disk, 
or memory (ROM). The processing section 100 performs 
various types of processing of the present embodiment based 
on the program (data) stored in the information Storage 
medium 180. Specifically, a program for allowing a com 
puter to function as each Section of the present embodiment 
(program for allowing a computer to execute processing of 
each Section) is stored in the information storage medium 
180. 

0.083. A display section 190 outputs an image generated 
by the present embodiment. The function of the display 
section 190 may be realized by a CRT, projection display, 
LCD, or the like. A sound output section 192 outputs sound 
generated by the present embodiment. The function of the 
Sound output Section 192 may be realized by a Speaker, 
headphone, or the like. 

0084. A portable information storage device 194 
(memory card or portable game machine) stores a player's 
personal data, Saved game data, or the like. The communi 
cation section 196 performs various types of control for 
communicating with the outside (host device or other image 
generation System). The function of the communication 
section 196 may be realized by hardware such as a processor 
or communication ASIC, or by a program. 
0085 The program (data) for allowing a computer to 
function as each Section of the present embodiment may be 
distributed to the information storage medium 180 (storage 
section 170) from an information storage medium of a host 
device (server) through a network and the communication 
section 196. Use of the information storage medium of the 
host device (server) is included within the scope of the 
present invention. 
0.086 The processing section 100 (processor) performs 
game processing, image generation processing, or Sound 
generation processing based on data from the gun controllers 
GC1 and GC2, data from the camera CM, program, and the 
like. 

0087. The processing section 100 includes a game pro 
cessing Section 110, a pattern Setting Section 112, an image 
generation Section 130, and a Sound generation Section 130. 
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Some of these sections may be omitted. The function of the 
processing section 100 may be realized by hardware such as 
various processors (CPU or DSP) or ASIC (gate array), or by 
a program. The irradiation position detection processing and 
the determination processing may be performed by the 
processing Section 100. In this case, the processing Section 
100 includes the position detection section 42 and the 
determination Section 44. 

0088. The game processing section 110 performs game 
processing Such as processing of Starting a game when game 
Start conditions are Satisfied, processing of proceeding with 
a game, processing of disposing an object Such as a character 
or a map, processing of displaying an object, processing of 
computing a game result, or processing of terminating a 
game when game finish conditions are Satisfied. 
0089. In more detail, the game processing section 110 
performs a hit check between a shot (beam) and a target 
based on the determined coordinates of the irradiation 
position. When the game processing Section 110 determines 
that the shot hits the target, the game processing Section 110 
adds a point to the game result of the player. The game 
processing Section 110 performs processing of reproducing 
a motion of the target when the shot hits the target. When the 
irradiation positions of the gun controllers GC1 and GC2 
coincide, a point is added to the results of the playerS1P and 
2P 

0090 The pattern setting section 112 performs process 
ing of setting the first emission pattern to the gun controller 
GC1 and Setting the Second emission pattern differing from 
the first emission pattern to the gun controller GC2. In more 
detail, the pattern Setting Section 112 Sets the first emission 
pattern for the player 1P in the register 22-1 of the gun 
controller GC1 when the gun controller GC1 is connected 
with a connection terminal (terminal of main device) for the 
player 1P (first player). For example, the pattern Setting 
Section 112 transmits data of the first emission pattern to the 
gun controller GC1, and writes the data in the register 22-1 
of the gun controller GC1. The pattern setting section 112 
Sets the Second emission pattern for the player 2P in the 
register 22-2 of the gun controller GC2 when the gun 
controller GC2 is connected with a connection terminal for 
the player 2P (Second player). For example, the pattern 
Setting Section 112 transmits data of the Second emission 
pattern to the gun controller GC2, and writes the data in the 
register 22-2 of the gun controller GC2. 
0091. The image generation section 120 performs draw 
ing processing based on the results for various types of 
processing (game processing) performed by the processing 
Section 100. The image generation Section 120 generates an 
image and outputs the image to the display Section 190. In 
the case of generating a three-dimensional image, geometri 
cal processing Such as coordinate transformation, clipping 
processing, or perspective transformation is performed, and 
primitive Surface data is created based on the processing 
result. An image of an object (one or more primitive 
Surfaces) after the geometrical processing is drawn in a 
drawing buffer (frame buffer) based on the primitive surface 
data (drawing data). This allows an image viewed from a 
Virtual camera (given viewpoint) to be generated in an object 
Space. 

0092. The sound generation section 130 performs sound 
processing based on the results for various types of process 
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ing performed by the processing section 100. The sound 
generation Section 130 generates game Sound Such as back 
ground music, effect Sound, or voice, and outputs the gen 
erated Sound to the Sound output section 192. 
0093 FIGS. 1 and 2 illustrate the case where two players 
play the game as an example. However, the present inven 
tion can be applied to the case where three or more players 
play the game. FIGS. 1 and 2 illustrate the case where the 
beam emission controller is the gun controller as an 
example. However, the present invention can be applied to 
the case where the beam emission controller has a different 
shape or feature (rifle or Sword beam emission controller, for 
example). 

2. Method of Present Embodiment 

0094. A method of the present embodiment is described 
below with reference to the drawings. 
0.095 2.1 Irradiation Pattern 
0096. In the present embodiment, which of the beams 
from the gun controllers (beam emission devices) irradiates 
each of the irradiation positions is determined based on the 
difference in irradiation pattern consisting of a light-on/ 
light-off Sequence which occurs at the irradiation position at 
a given interval of time. Specifically, the gun controllers 
GC1 and GC2 are distinguished based on irradiation pulses 
in a given unit time. 
0097 As shown in FIG. 3A, in the case where the 
irradiation pattern formed across images in three frames (N 
frames in a broad Sense, the Same definition applies to other 
description) is a first irradiation pattern (pattern 110) con 
Sisting of a light-on, light-on, and light-off Sequence, the 
irradiation position is determined to be the irradiation posi 
tion of the gun controller GC1 for the player 1P. In the case 
where the irradiation pattern formed acroSS images in three 
frames is a Second irradiation pattern (pattern 101) consist 
ing of a light-on, light-off, and light-on Sequence, the 
irradiation position is determined to be the irradiation posi 
tion of the gun controller GC2 for the player 2P. 
0098. In the case where the number of players is three or 
more, the irradiation position is determined as shown in 
FIG. 3B, for example. Specifically, the irradiation position 
is determined to be the irradiation position of the gun 
controller GC1 (player 1P) in the case of an irradiation 
pattern (1100) consisting of a light-on, light-on, light-off, 
and light-off Sequence, the irradiation position is determined 
to be the irradiation position of the gun controller GC2 
(player 2P) in the case of an irradiation pattern (1011) 
consisting of a light-on, light-off, light-on, and light-on 
Sequence, the irradiation position is determined to be the 
irradiation position of a gun controller GC3 (player 3P) in 
the case of an irradiation pattern (1010) consisting of a 
light-on, light-off, light-on, and light-off Sequence, and the 
irradiation position is determined to be the irradiation posi 
tion of a gun controller GC4 (player 4P) in the case of an 
irradiation pattern (1001) consisting of a light-on, light-off, 
light-off, and light-on Sequence. 
0099. As shown in FIGS.3A and 3B, it is preferable that 
the irradiation pattern be a pattern in which light-on occurs 
at the initial emission and light-on/light-off occurs at the 
Subsequent emission. In other words, it is preferable that the 
emission pattern of the beam from the gun controller which 
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forms the irradiation pattern be a pattern in which the beam 
is emitted at the initial emission and the beam is emitted/ 
terminated at the Subsequent emission. For example, the first 
irradiation pattern (first emission pattern) of the gun con 
troller GC1 and the Second irradiation pattern of the gun 
controller GC2 (second emission pattern) are common in 
that light-on (emission) occurs at the initial emission, but 
differ in a pattern consisting of light-on/light-off (emission/ 
non-emission) which occurs at the Subsequent emission. In 
the present embodiment, the coordinates of the irradiation 
positions are determined based on the light-on irradiation 
patterns at the initial emission, and the gun controllers GC1 
and GC2 (players 1P and 2P) are distinguished based on the 
irradiation patterns at the Subsequent emission. 
0100 2.2 Operation 
0101. A specific operation of the present embodiment is 
described below using timing waveform diagrams shown in 
FIGS. 4A to 6. 

0102 FIGS. 4A to 5 are timing waveform diagrams in 
the case where the position detection processing and the 
determination processing are performed based on images 
IM1, IM2, IM3, ... imaged by the camera CM (IMD) at an 
imaging frame interval TI which is the same as a processing 
frame interval TP. 

0103) The processing frame interval TP is an interval of 
time (/30 or '/60 sec, for example) at which processing of 
generating a game image in one frame and game processing 
for the game image generation are performed. The proceSS 
ing frame interval TP is specified by using a vertical Syn 
chronization signal used for displaying an image on the 
Screen. The imaging frame interval TI is an interval of time 
(Scan frame interval) at which the camera CM images an 
image in one frame. 
0104. In FIG. 4A, the triggers 14-1 and 14-2 of the gun 
controllers GC1 and GC2 of the players 1P and 2P are 
respectively pulled at timingS A1 and A2. The beam emis 
sion devices RS1 and RS2 respectively emit beams at 
timings A3 and A4. An image imaged at this time becomes 
an image IM1 denoted by A5. As shown in FIG. 7A, light-on 
patterns formed by beam emissions denoted by A3 and A4 
in FIG. 4A is formed at the irradiation positions IP1 and IP2 
on the image IM1. 
0105. The irradiation positions IP1 and IP2 shown in 
FIG. 7A are detected in the subsequent processing frame 
(program frame) based on the irradiation patterns formed on 
the image IM1 as denoted by A6, and the X and Y coordi 
nates of the irradiation positions IP1 and IP2 are determined. 
In this processing frame, a beam is emitted from the gun 
controller GC1 and a beam is not emitted from the gun 
controller GC2, as denoted by A7 and A8 shown in FIG. 4A. 
AS a result, a light-on pattern is formed at the irradiation 
position IP1 and a light-off pattern of the gun controller GC2 
is formed at the irradiation position IP2 on an image IM2 
denoted by A9, as shown in FIG. 7B. 
0106. In the Subsequent processing frame, the determi 
nation processing of distinguishing the gun controller GC1 
(1P) based on the irradiation pattern formed on the image 
IM2 is performed, as denoted by A10. Specifically, the 
light-on pattern is formed at the irradiation position IP1 and 
the light-off pattern is formed at the irradiation position IP2 
on the image IM2, as shown in FIG. 7B. Therefore, the 
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irradiation position IP1 is determined to be the irradiation 
position of the gun controller GC1 for the player 1P. In this 
processing frame, a beam is not emitted from the gun 
controller GC1 and a beam is emitted from the gun control 
ler GC2, as denoted by A11 and A12 shown in FIG. 4A. As 
a result, a light-off pattern is formed at the irradiation 
position IP1 and a light-on pattern is formed at the irradia 
tion position IP2 on an image IM3 denoted by A13, as shown 
in FIG 7C. 

0107. In the Subsequent processing frame, the determi 
nation processing of distinguishing the gun controller GC2 
(2P) based on the irradiation pattern formed on the image 
IM3 is performed, as denoted by A14. Specifically, the 
light-off pattern is formed at the irradiation position IP1 and 
the light-on pattern is formed at the irradiation position IP2 
on the image IM3, as shown in FIG. 7C. Therefore, the 
irradiation position IP2 is determined to be the irradiation 
position of the gun controller GC2 for the player 2P. Then, 
post-processing as another processing is performed. 
0108). In FIG. 4B, the triggers of the gun controllers GC1 
and GC2 are input in the latter half of the processing frame, 
as denoted by B1 and B2. The gun controllers GC1 and GC2 
emit beams in the Subsequent processing frame, as denoted 
by B3 and B4. In this case, the position detection/position 
determination processing, the GC1 determination proceSS 
ing, and the GC2 determination processing are delayed for 
one processing frame interval TP in comparison with FIG. 
4A, as denoted by B5, B6, and B7. 
0109. In FIG. 5, the trigger input of the gun controller 
GC1 and the trigger input of the gun controller GC2 do not 
occur within the Single processing frame. The trigger input 
of the gun controller GC2 occurs in the processing frame 
Subsequent to the frame in which the trigger input of the gun 
controller GC1 occurs, as denoted by C1 and C2. In this 
case, the gun controller GC1 emits a beam in a pattern 
consisting of emission, emission, and non-emission at tim 
ings denoted by C3, C4, and C5. The gun controller GC2 
emits a beam in a pattern consisting of emission, non 
emission, and emission at timings denoted by C6, C7, and 
C8. The position detection/position determination proceSS 
ing, the GC1 determination processing, and the GC2 deter 
mination processing are performed at timings denoted by 
C9, C10, and C11. 

0110. In FIGS. 4A to 5, the irradiation position detection/ 
determination processing is performed in the first processing 
frame, and the discrimination processing of the gun control 
lers GC1 and GC2 (players 1P and 2P) is performed in the 
Second and third processing frames Subsequent to the first 
frame. In the case where images are imaged at the imaging 
frame interval TI which is the same as the processing frame 
interval TP and the position detection processing and the 
determination processing are performed based on the images 
(program processing Synchronous operation), the position 
detection Section 42 and the determination Section 44 shown 
in FIG. 2 may be provided in the processing section 100 of 
the main device of the game machine. The position detection 
processing and the determination processing can be realized 
by program processing. 

0111 FIG. 6 is a timing waveform diagram in the case 
where the position detection processing and the determina 
tion processing are performed based on the imageS IM1, 
IM2, IM3, . . . imaged at the imaging frame interval TI 
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which is shorter than the processing frame interval TP. In 
FIG. 6, images are imaged at the imaging frame interval TI 
which is 4 of the processing frame interval TP, and the 
position detection (determination) processing and the GC1 
and GC2 determination processing are performed based on 
the obtained images. 
0112 In more detail, the triggers of the gun controllers 
GC1 and GC2 are input at timings D1 and D2 in FIG. 6. The 
gun controller GC1 emits a beam in a pattern consisting of 
emission, emission, and non-emission at timings denoted by 
D3, D4, and D5. The gun controller GC2 emits a beam in a 
pattern consisting of emission, non-emission, and emission 
at timings denoted by D6, D7, and D8. 
0113. As denoted by D9 in FIG. 6, the position detection/ 
position determination processing of the irradiation posi 
tions IP1 and IP2 are performed based on the light-on 
patterns at the irradiation positions IP1 and IP2 formed on 
the image IM1 by the emission patterns denoted by D3 and 
D6. 

0114. The determination processing of distinguishing the 
gun controller GC1 (player 1P) based on the light-on/light 
off patterns formed at the irradiation positions IP1 and IP2 
on the image IM2 by the emission patterns denoted by D4 
and D7 is performed, as denoted by D10. 
0115 The determination processing of distinguishing the 
gun controller GC2 (player 2P) based on the light-off/ 
light-on patterns formed at the irradiation positions IP1 and 
IP2 on the image IM3 by the emission patterns denoted by 
D5 and D8 is performed, as denoted by D11. 
0116. As described above, the irradiation position detec 
tion/determination processing and the determination pro 
cessing of the gun controllers GC1 and GC2 (players 1P and 
2P) are performed within one processing frame in FIG. 6. In 
the case where the images are imaged at the imaging frame 
interval TI which is shorter than the processing frame 
interval TP and the position detection processing and the 
determination processing are performed based on the 
obtained images (program processing asynchronous opera 
tion), the position detection Section 42 and the determination 
section 44 shown in FIG. 2 are preferably provided in the 
camera CM. According to the method shown in FIG. 6, the 
delay time until the position detection processing and the 
determination processing are completed after the trigger 
input has occurred can be reduced in comparison with the 
methods shown in FIGS. 4A to 5. Therefore, the player is 
rarely aware of the delay of the position detection processing 
and the determination processing, whereby a Smooth game 
development can be realized. 

3. Processing of Present Embodiment 

0117. A detailed processing example of the present 
embodiment is described below using flowcharts shown in 
FIGS. 8 to 10. 

0118 FIG. 8 is a flowchart showing processing of the 
gun controller. 
0119 Whether or not a trigger input (beam emission 
instruction in a broad Sense) has occurred is determined 
(step S1). When the trigger input has occurred, a trigger 
input flag which shows that the trigger has been input is 
Stored in the register (memory) (Step S2). The trigger input 
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detection processing is thus completed, and the processing 
transitions to beam emission processing (irradiation process 
ing). 
0120 In the beam emission processing, whether or not 
the trigger input flag has been Stored is determined (step S3). 
When the trigger input flag has been Stored, processing of 
emitting a beam based on the emission pattern Set in the 
register (22-1 and 22-2 in FIG. 2) is performed (step S4). 
When the trigger input flag has not been Stored, the emission 
processing is not performed. 

0121 Whether or not N times (N is an integer of two or 
more) of beam emissions/non-emissions have been com 
pleted is determined (step S5). When N times of emissions/ 
non-emissions have been completed, the trigger input flag 
Stored in the register (memory) is cleared (step S6). Spe 
cifically, whether or not the entire emission pattern has been 
completed is determined, and the trigger input flag is cleared 
when the entire emission pattern has been completed. In 
FIG. 3A, the trigger input flag is cleared when N=3 times of 
emissions (light-on)/non-emissions (light-off) have been 
completed. In FIG.3B, the trigger input flag is cleared when 
N=4 times of emissions/non-emissions have been com 
pleted. The beam emission/non-emission processing in the 
number designated by the emission pattern can be realized 
in this manner. 

0.122 FIG. 9 is a flowchart showing processing of the 
Caca. 

0123 The detection processing of the irradiation position 
is performed based on images imaged by the imaging device 
(step S11). This processing may be realized by the above 
described filter processing or the like. 
0.124. Whether or not the irradiation position has been 
detected is determined (step S12). When the irradiation 
position has been detected, whether or not irradiation (beam 
emission) at the irradiation position is the first irradiation is 
determined (step S13). When the irradiation is the first 
irradiation, the coordinates of the irradiation position are 
determined and stored in the register (memory) (Step S14; 
see D9 in FIG. 6). An initial value is set to a counter value 
of a counter (counter included in the control Section 40) (Step 
S15). The irradiation pattern (light-on/light-off pattern) is 
Stored while being associated with the counter value of the 
counter (step S16). Count processing of the counter (decre 
ment or increment of the counter value) is performed (Step 
S17). When it is determined that the irradiation position has 
not been detected or the irradiation position is not the first 
irradiation in the Step S12 or S13, the processing transitions 
to the processing in the Step S16 without performing the 
processing in the steps S14 and S15. 

0.125 Whether or not the counter value of the counter has 
become Zero (final value) is determined (step S18). When 
the counter value has become Zero, the determination pro 
cessing of distinguishing the gun controllers GC1 and GC2 
(players 1P and 2P) is performed (step S19; see D10 and D11 
in FIG. 6). For example, the counter value becomes zero in 
FIG. 3A when the count processing is performed three 
times, and the counter value becomes Zero in FIG. 3B when 
the count processing is performed four times, whereby the 
determination processing of the gun controllers GC1 and 
GC2 is performed. When the determination processing is 
completed, the distinction data of the gun controllers GC1 
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and GC2 (players 1P and 2P) and the irradiation position 
data are transmitted to the main device (processing Section 
100) of the game machine (step S20). For example, data in 
a format in which the coordinates of the irradiation position 
of the gun controller GC1 are (X1, Y1) and the coordinates 
of the irradiation position of the gun controller GC2 are (X2, 
Y2) is transmitted. 
0.126 FIG. 10 is a flowchart of processing of the main 
device (98 in FIG. 1, processing section 100 in FIG. 2). 
0127. Which of the connection terminal for the player 1P 
(E1 in FIG. 1) or the connection terminal for the player 2P 
(E2 in FIG. 1) the gun controllers has been connected with 
is determined (step S21). When the gun controller has been 
connected with the connection terminal for the player 1P, 
data of the emission pattern for the player 1P (gun controller 
GC1) (D3, D4, and D5 in FIG. 6) is transmitted and set in 
the register of the gun controller (step S22). When the gun 
controller has been connected with the connection terminal 
for the player 2P, data of the emission pattern for the player 
2P (gun controller GC2) (D6, D7, and D8 in FIG. 6) is 
transmitted and Set in the register of the gun controller (Step 
S23). The processing then transitions to other game pro 
cessing (hit check processing, image generation processing, 
or the like) (step S24). 
0128. The present invention is not limited to the above 
described embodiment. Various modifications and variations 
are possible. 
0129. The terms (gun controller, trigger input, 1P, 2P, and 
the like) cited in the description in the specification or the 
drawings as the terms in a broad Sense or in a similar Sense 
(beam emission controller, beam emission instruction, first 
player, Second player, and the like) may be replaced by the 
terms in a broad Sense or in a similar Sense in another 
description in the Specification or the drawings. 
0.130. The invention according to the dependent claim 
may have a configuration in which a part of the constituent 
elements of the claim on which the invention is dependent 
is omitted. It is possible to allow the feature of the invention 
according to one independent claim to depend on another 
independent claim. 
0131 The present invention may be applied to various 
games (shooting game, robot fighting game, Sport game, role 
playing game, and the like). 
0132) The present invention may be applied to various 
game machines Such as an arcade game machine, consumer 
game machine, large-scale attraction device in which a 
number of players participate, Simulator, and personal com 
puter. 

What is claimed is: 
1. A position detection System which detects a plurality of 

irradiation positions of beams emitted from a plurality of 
beam emission controllers on a Screen based on images from 
an imaging device which images the Screen, the position 
detection System comprising: 

a position detection Section which detects the plurality of 
irradiation positions of the beams emitted from the 
plurality of beam emission controllers on the Screen 
based on the images from the imaging device, the 
plurality of irradiation positions including a first irra 
diation position and a Second irradiation position; and 
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a determination Section which determines which of the 
beams emitted from the plurality of beam emission 
controllers irradiates which of the detected irradiation 
positions, 

wherein a first beam emission controller among the plu 
rality of beam emission controllers emits a beam in a 
first emission pattern, 

wherein a Second beam emission controller among the 
plurality of beam emission controllers emits a beam in 
a Second emission pattern which is different from the 
first emission pattern, and 

wherein the determination Section determines that the first 
irradiation position is irradiated by a beam from the 
first beam emission controller when an irradiation 
pattern formed at the first irradiation position in the 
images of a plurality of frames is a first irradiation 
pattern formed by a beam emitted in the first emission 
pattern and, determines that the Second irradiation 
position is irradiated by a beam from the Second beam 
emission controller when an irradiation pattern formed 
at the Second irradiation position in the images of a 
plurality of frames is a Second irradiation pattern 
formed by a beam emitted in the Second emission 
pattern. 

2. The position detection System as defined in claim 1, 
wherein the first emission pattern is a pattern in which an 

emission and non-emission of a beam are repeated after 
an initial emission of the beam, 

wherein the Second emission pattern is a pattern in which 
an emission and non-emission of a beam are repeated 
after an initial emission of the beam in a pattern 
differing from the first emission pattern, and 

wherein the position detection Section determines coor 
dinates of the first and Second irradiation positions 
based on light-on patterns formed on the images by the 
beams emitted in the initial emission in the first and 
Second emission patterns, respectively. 

3. The position detection System as defined in claim 2, 
wherein the determination Section determines that the first 

irradiation position is irradiated by the beam from the 
first beam emission controller when a light-on/light-off 
pattern formed by the beam emitted after the initial 
emission on the first irradiation position is the first 
irradiation pattern, and determines that the Second 
irradiation position is irradiated by the beam from the 
Second beam emission controller when a light-on/light 
off pattern formed by the beam emitted after the initial 
emission on the Second irradiation position is the 
Second irradiation pattern. 

4. The position detection System as defined in claim 1, 
wherein the position detection Section and the determi 

nation Section perform position detection processing 
and determination processing, respectively, based on 
the images imaged in an imaging frame interval TI 
which is shorter than a processing frame interval TP 

5. A game machine comprising: 
the position detection System as defined in claim 1, 
the plurality of beam emission controllers, 
a camera including the imaging device; 
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a game processing Section which performs game process 
ing based on an irradiation position detected by the 
position detection System; and 

an image generation Section which generates an image to 
be displayed on a Screen based on a processing result of 
the game processing Section. 

6. A game machine comprising: 
the position detection System as defined in claim 2, 
the plurality of beam emission controllers, 
a camera including the imaging device; 
a game processing Section which performs game process 

ing based on an irradiation position detected by the 
position detection System; and 

an image generation Section which generates an image to 
be displayed on a Screen based on a processing result of 
the game processing Section. 

7. A game machine comprising: 
the position detection System as defined in claim 3, 
the plurality of beam emission controllers, 
a camera including the imaging device; 
a game processing Section which performs game process 

ing based on an irradiation position detected by the 
position detection System; and 

an image generation Section which generates an image to 
be displayed on a Screen based on a processing result of 
the game processing Section. 

8. A game machine comprising: 
the position detection System as defined in claim 4, 
the plurality of beam emission controllers, 
a camera including the imaging device; 
a game processing Section which performs game process 

ing based on an irradiation position detected by the 
position detection System; and 

an image generation Section which generates an image to 
be displayed on a Screen based on a processing result of 
the game processing Section. 

9. The game machine as defined in claim 5, comprising: 
a pattern Setting Section which Sets the first emission 

pattern to the first beam emission controller and Sets the 
Second emission pattern differing from the first emis 
Sion pattern to the Second beam emission controller. 

10. The game machine as defined in claim 6, comprising: 
a pattern Setting Section which Sets the first emission 

pattern to the first beam emission controller and Sets the 
Second emission pattern differing from the first emis 
Sion pattern to the Second beam emission controller. 

11. The game machine as defined in claim 7, comprising: 
a pattern Setting Section which Sets the first emission 

pattern to the first beam emission controller and Sets the 
Second emission pattern differing from the first emis 
Sion pattern to the Second beam emission controller. 

12. The game machine as defined in claim 8, comprising: 
a pattern Setting Section which Sets the first emission 

pattern to the first beam emission controller and Sets the 
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Second emission pattern differing from the first emis 
Sion pattern to the Second beam emission controller. 

13. The game machine as defined in claim 5, 
wherein the position detection Section and the determi 

nation Section of the position detection System are 
provided in the camera. 

14. The game machine as defined in claim 6, 
wherein the position detection Section and the determi 

nation Section of the position detection System are 
provided in the camera. 

15. The game machine as defined in claim 7, 
wherein the position detection Section and the determi 

nation Section of the position detection System are 
provided in the camera. 

16. A program for a game machine which includes a 
position detection System which detects a plurality of irra 
diation positions of beams emitted from a plurality of beam 
emission controllers on a Screen based on images from an 
imaging device which images the Screen, the program caus 
ing a computer to function as: 

a pattern Setting Section which Sets a first emission pattern 
to a first beam emission controller among the plurality 
of beam emission controllers and Sets a Second emis 
sion pattern, which is different from the first emission 
pattern, to a Second beam emission controller among 
the plurality of beam emission controllers, 

a game processing Section which performs game proceSS 
ing based on the irradiation positions detected by the 
position detection System; and 

an image generation Section which generates an image to 
be displayed on the Screen based on a processing result 
of the game processing Section, 

wherein the first beam emission controller emits a beam 
in the first emission pattern Set by the pattern Setting 
Section, and the Second beam emission controller emits 
a beam in the Second emission pattern Set by the pattern 
Setting Section, 

wherein a position detection Section included in the 
position detection System detects the plurality of irra 
diation positions of the beams emitted from the plural 
ity of beam emission controllers on the Screen based on 
the images from the imaging device, the plurality of 
irradiation positions including a first irradiation posi 
tion and a Second irradiation position, 

wherein the determination Section included in the position 
detection System determines that the first irradiation 
position is irradiated by a beam from the first beam 
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emission controller when an irradiation pattern formed 
at the first irradiation position in the images of a 
plurality of frames is a first irradiation pattern formed 
by a beam emitted in the first emission pattern and, 
determines that the Second irradiation position is irra 
diated by a beam from the Second beam emission 
controller when an irradiation pattern formed at the 
Second irradiation position in the images of a plurality 
of frames is a Second irradiation pattern formed by a 
beam emitted in the Second emission pattern, and 

wherein the game processing Section performs the game 
processing based on coordinates of the irradiation posi 
tions detected by the position detection Section and a 
determination result of the determination Section. 

17. The program as defined in claim 16, 
wherein the first emission pattern is a pattern in which an 

emission and non-emission of a beam are repeated after 
an initial emission of the beam, 

wherein the Second emission pattern is a pattern in which 
an emission and non-emission of a beam are repeated 
after an initial emission of the beam in a pattern 
differing from the first emission pattern, and 

wherein the position detection Section determines coor 
dinates of the first and Second irradiation positions 
based on light-on patterns formed on the images by the 
beams emitted in the initial emission in the first and 
Second emission patterns, respectively. 

18. The program as defined in claim 17, 
wherein the determination Section determines that the first 

irradiation position is irradiated by the beam from the 
first beam emission controller when a light-on/light-off 
pattern formed by the beam emitted after the initial 
emission on the first irradiation position is the first 
irradiation pattern, and determines that the Second 
irradiation position is irradiated by the beam from the 
Second beam emission controller when a light-on/light 
off pattern formed by the beam emitted after the initial 
emission on the Second irradiation position is the 
Second irradiation pattern. 

19. The program as defined in claim 16 
wherein the position detection Section and the determi 

nation Section perform position detection processing 
and determination processing, respectively, based on 
the images imaged in an imaging frame interval TI 
which is shorter than a processing frame interval TP 

20. A computer-readable information Storage medium 
which Stores the program defined in claim 16. 

k k k k k 


