20047012130 A1 |01 0 YO 0 T 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

AT Y000 0

(10) International Publication Number

5 February 2004 (05.02.2004) PCT WO 2004/012130 Al
(51) International Patent Classification’: GOG6F 19/00 [KR/KR]; Sinwol Siyeong Apt. 20-507, Sinwol-dong
Yangcheon-gu, Seoul 158-847 (KR). JUNG, Woo-Jin
(21) International Application Number: [KR/KR]; 85-82, Dongseon-dong-lga, Seongbuk-gu,
PCT/KR2003/000802 Seoul 136-051 (KR).

(22) International Filing Date: 19 April 2003 (19.04.2003)

(25) Filing Language: Korean

(26) Publication Language: English

(30) Priority Data:
10-2002-0043913
10-2003-0006935

KR
KR

25 July 2002 (25.07.2002)
4 February 2003 (04.02.2003)

(71) Applicant (for all designated States except US): AN-
DAMIRO CO., LTD. [KR/KR]; 3F Sangin-B/D, 159-1
Donggyo-Dong Mapo-Gu, Seoul 121-200 (KR).

(72) Inventors; and
(75) Inventors/Applicants (for US only): KIM, Yong-Hwan

(74)

(81)

(84)

Agents: PARK, Keon-Woo et al.; 3F, Shinwon Bldg.,
648-15 Yeoksam-dong, Kangnam-gu, Seoul 135-080 (KR).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP,KZ, LC, LK,
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,
MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE,
SG, SK, SL,, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
EBuropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

[Continued on next page]

(54) Title: SHOOTING GAME MACHINE AND METHOD FOR PERFORMING IT

(stard

point model gun
at mark on screen

measure distance between
model gun and screen

~Is appropriate
distance maintained?

-———5101

L—~—~———S5102

(57) Abstract: The
invention discloses an
detection type shooting game
machine and method, which
changes the degree of difficulty and
environment of a game depending
upon a distance measured using a
plurality of references arranged at
irregular intervals, thus providing
realistic and interesting games. The
shooting game method includes
(a) displaying images, including
a mark, by a display means and
displaying a plurality of references
that are bases for detection of
coordinates; (b) detecting a partial
image of a certain region of a point
indicated through an indication
means manipulated by a player;
(c) receiving the detected partial

present
infrared

image, detecting coordinates of the
references, and setting coordinates

YES S104
| / I’JS105
maintain normal change degree of difficulty
state and situations of game
end

of the references to the detected
coordinates of the references; (d)
detecting indicated coordinates of
the point indicated by the player
based upon the coordinates of the
references; (e) measuring a distance

D between the display means and the indication means based upon previously stored intervals between the plurality stored intervals
between the plurality of references and distances between the coordinates of the references; and (f) setting reference distances Dy to
some of distances D between the display means and the indication means falling within a certain range, and changing a degree of
difficulty and situations of the game depending upon whether the reference distances are fulfilled.



WO 2004/012130 A1 I} 110 A000H0 T 00000 00 AR

ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, For two-letter codes and other abbreviations, refer to the "Guid-
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, ance Notes on Codes and Abbreviations" appearing at the begin-
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). ning of each regular issue of the PCT Gagzette.

Published:
—  with international search report



10

15

20

25

WO 2004/012130 PCT/KR2003/000802

SHOOTING GAME MACHINE AND METHOD FOR PERFORMING IT

Technical Field

The present invention relates generally to a shooting game machine, and
more particularly to an infrared detection type shooting game machine and
method, which changes the degree of difficulty and environment of a game
depending upon a distance measured using a plurality of references arranged at

irregular intervals, thus providing realistic and interesting games.

Background Art

The present invention is the improvement of Korean Pat. Appl. No. 10-
2002-43913 filed on July 25, 2002 and entitled adjustment of the degree of
difficulty and situations in a game. The contents of this patent application,
closely related to the present invention, are incorporated herein.

Referring to FIG. 1 illustrating the perspective view of a prior art
shooting game machine, the prior art shooting game machine includes a game
machine box 1, d screen la, an image generator 2 positioned in the game machine
box 1, a translucent reflecting mirror 3 for displaying an image generated from
the image generator 2 on the screen la, an infrared ray generating device 4 for
generating references 7 that are the bases for the calculation of coordinates, a
control means 5 for controlling the entire shooting game machine, and a
coordinate detecting means 6 for detecting coordinates indicated by a player
based on the references by the infrared ray generating device 4.

Further, the shooting game machine further includes a model gun 10 for
pointing at a mark on the image displayed on the screen la. The model gun 10
includes a barrel 10a, a trigger 11, a vibration-proof member 12 such as rubber, a
Charge Coupled Device (CCD) camera 13, a lens 14 and an infrared ray pass

filter 15. An image detected through the CCD camera 13 is transmitted to the
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coordinate detecting means 6 via a communications line 16 connected to the
model gun 10. A CCD of the CCD camera 13 is generally rectangularly shaped,
and the CCD is used with the side thererf having a greater number of pixels
arranged along a horizontal direction.

A display means for displaying the image of a game in the shooting
game machine constructed as described above includes the screen 1a, the image
generator 2 and the translucent reflecting mirror 3. The image information of
the game, including a mark, transmitted from the control means 5 is converted

into the light of a visible light range by the image generator 2, reflected by the

translucent mirror 3, and finally irradiated to the screen la, thus being observed ,

by the player. In this case, light emitted from the infrared light generator 4 is
reflected by the translucent reflecting mirror 3 and irradiated to the screen la,
thereby indicating the references 7 that are the bases for the detection of
coordinates.

The player points to the screen la with the model gun in this hand. In
this case, the image and the references 7 displayed on the screen la reach the
infrared ray pass filter. At this time, the light of a visible ray range cannot pass
through the infrared ray péss filter 15, while the references 7, that is, the light of
an infrared ray range, passes through the infrared ray pass filter 15.

The references 7 having passed through the infrared ray pass filter 15
form images on the CCD camera 13 through the lens 14, the references 7 having
formed images on the CCD camera 13 are converted into an image composed of
electric signals, and the image of electric signals are transmitted to the coordinate
detecting means 6. At this time, when the player pulls the trigger 11, the
coordinate detecting means calculates the coordinates of the references and
obtains indicated coordinates, that is, indicated coordinates on the screen la
indicated by the player, based on the coordinates of the references.

The indicated coordinates obtained as described above are transmitted to
the control means 5, and the control means 5 determines whether a mark is hit by

comparing the coordinates at the moment the player pulled the trigger 11 with the



10

15

20

25

WO 2004/012130 PCT/KR2003/000802

indicated coordinates.

However, the prior art shooting game machine has disadvantages in that
it is impossible to accurately calculate a position, since one, two or more
references generated by the infrared ray generating device 4 are distributed
around the image without a specified rule and the indicated coordinates of the
player are detected on the condition that it is assumed that the model gun 10 is not
rotated.

That is, as shown in FIG. 4a, in the prior art shooting game machine, two

references {the coordinates of the references on the CCD camera 13 are

P =(Dyx> Py )s Py =(Dyy Dyy) (it is assumed that the origin of the coordinates

of the CCD camera is the upper left corner) and the coordinates of the center of

the screen 1a on the screen la are previously stored (X,,Y))} generally arranged

to be symmetrical to the center of the screen 1a, and the indicated coordinates are
detected only when all the references are detected by the CCD camera 13.

The coordinate detecting means 6 calculates the coordinates

{ po = (Poy> Poy) } of the centers (the centers of the references become the center

of the screen la because the references are arranged to be symmetrical to the

center of the screen 1a) of the references on the CCD camera 13 by the method of

calculating the coordinates { p, =(p,y, Piy), D, =(Pyx, Poy) } of the references

on the CCD camera 13 and obtaining the center of gravity. Since the distance D

between the references on the CCD camera 13 is obtained by

d= \/( Pax — Pix) +(py = py) , the indicated coordinates are obtained by
L L .
X=X+, ~ Pox)g and Y=Y, +(C, —poy)—c—i— when the coordinates of

the center of the CCD camera 13 on the CCD camera 13 are C=(C,,C,) and

the distance between the references on the screen 1a is L.

Accordingly, the prior art shooting game machine cannot obtain the
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accurate indicated coordinates when the player is positioned very close to the
screen la or far from the screen la (all the references are not detected by the CCD
camera 13), and the prior art shooting game machine cannot obtain the accurate
indicated coordinates when the rotation of the model gun 10 is taken into
consideration as in the present invention because the prior art shooting game
machine employs a method of calculating the indicated coordinates without
taking the rotation of the model gun 10 into consideration.

Further, since the prior art shooting game machine uses all the displayed
references to detect the indicated coordinates 8 indicated by the player and detects
the indicated coordinates § in the above described manner, the prior art shooting
game machine is disadvantageous in that the indicated coordinates 8 cannot be
detected if part of the references are not detected due to the partial failure of the
infrared ray generating device 4.

Further, since the prior art shooting game machine can detect the
indicated coordinates only when the prior art shooting game machine detects all
the used references, the prior art shooting game machine is disadvantageous in
that a range, which can be detected by the CCD camera of the same size, is very
small.

Further, in the prior art shooting game machine, the game is played only
in such a way. that the player passively acts in response to the contents of the
game provided by the control means 5. Additionally, the prior art shooting
game machine is disadvantageous in that the prior art shooting game machine
cannot provide a realistic game because the prior art shooting game machine
cannot reflect the detected rotation of the model gun 10 and a detected variation
in the distance between the model gun 10 and the screen 1a.

The distance between the model gun 10 and the screen la may be
changed depending upon the player. The player in a good physical condition
may reduce the distance and play the game at a position close to the screen la.
Since the position close to the screen la can improve shooting accuracy, equal

games cannot be played. All players would desire to play games at positions
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close to the screen 1a.

Further, since the CCD camera 13 used in the prior shooting game
machine is not fixed and can be freely moved by the player, an image can be
detected with the same CCD. The prior shooting game machine does not utilize
resolution by detecting the indicated coordinates based upon the above-described
limited distribution of the references.

The index used to detect images in a shooting game machine is the
resolution, and the resolution of the CCD of the CCD camera directly affects the
image detection resolution. The method of increasing the resolution of the CCD
is the easiest method to increase the image detection resolution. The method of
increasing the resolution of the CCD has limitations in cost and technology
because the costs of the CCD are increased and the amounts of data to transmit
and process are increased and a high-speed transmission method and a high-

performance processing apparatus are required.

Disclosure of the Invention

Accordingly, the present invention has been made keeping in mind the
above problems occurring in the prior art, and an object of the present invention
is to provide a shooting game machine and method that can improve an interest in
an game by changing a game environment depending upon the distance between a
model gun and a screen.

Another object of the present invention is to provide a game shooting
machine and method that changes the progress of a game by changing the images
of a game and adjusting the degree of difficulty of a game, based upon indicated
coordinate detected by a player, rotation of a model gun or distance between a
model gun and a screen.

Another object of the present invention is to provide a game shooting
machine and method, which sets a reference distance between a model gun and a

screen, and makes a game difficult if an actual distance is greater than the



10

15

20

25

30

WO 2004/012130 PCT/KR2003/000802

reference distance and grants a benefit to the player if the actual distance is
shorter than the reference distance.

Another object of the present invention is to provide a game shooting
machine and method, in which indicated coordinates can be calculated using part
of references by arranging a plurality of references according to a certain rule, so
that indicated coordinates can not only be calculated in a wide range using a CCD
camera of the same resolution but indicated coordinates can be also calculated in
the same range using a CCD camera of a low resolution.

Another object of the present invention is to provide a game shooting
machine and method, which sets a reference distance between a model gun and a
screen, and increases the degree of difficulty by a reduction in the size of a mark,
the imposition of penalty, an increase in the directional angle of a bullet, étc. if
the actual distance is greater than the reference distance and gives a benefit to the
player by increasing the size of a mark, providing an advantage, etc. if the actual
distance is shorter than the reference distance.

In order to accomplish the above object, the present invention provides a
shooting game machine, including display means for displaying images,
including a mark; reference displaying means for displaying a plurality of
references that are arranged inside or around the display means at irregular
intervals and are bases for detection of coordinates; indication means for pointing
at a point on the display mean, which is indicated by a player; image detecting
means mounted on the indication means to detect an image of a region indicated
by the indication means; reference coordinate detecting means for receiving the
detected image and detecting coordinates of the references; indicated coordinate
detecting means for detecting indicated coordinates indicated by the indication
means based upon the detected coordinates of the references; and control means
for adjusting a degree of difficulty based upon a distance between the display
means and the indication means, receiving the detected indicated coordinates and
controlling the entire shooting game machine.

Preferably, the irregular intervals between the plurality of references my
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be determined depending upon conditions of the shooting game machine, such as
a resolution of the display means, a resolution, a visible range and a rotation limit
of the image detecting means, and the distance between the display means and the
indication means.

Preferably, the reference coordinate detecting means may detect actual
information of the detected references based upon ratios of distances between the
detected references if the image detecting means detects part of the references.

Preferably, the indicated coordinate detecting means may detect indicated
coordinates based upon two of part of the references detected by the image
detecting means.

Preferably, the shooting game machine may further include rotation
detecting means for detecting rotation of the indication means based upon the
plurality of references.

Preferably, the control means controls the images displayed on the display
means based upon a variation of the indicated coordinates detected by the
indicated coordinate detecting means or the rotation detected by the rotation
detecting means.

Preferably, the shooting game machine may further include a distance
measuring means for detecting the distance between the display means and the
indication means based upon previously stored intervals between the references
on the display means and intervals between the references on the image detecting
means, which are detected by the image detecting means.

Preferably, the control means may control the images displayed on the
display means based upon a variation of the indicated coordinates detected by the
indicated coordinate detecting means or the distance between the display means
and the indication means detected by the distance detecting means.

Preferably, the control means may control the images displayed on the
display means based upon a variation of the coordinates detected by the indicated
coordinate detecting means.

Preferably, indication means includes an image generator, a translucent
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reflecting mirror and a screen displaying an image reflected by the translucent
reflecting mirror. The reference display means is positioned behind the
translucent mirror.

Preferably, the indication means may be a model of one of a gun, a tennis
racket, a baseball bat, a baton, a rod or a sword.

In order to accomplish the above object, the present invention provides a
shooting game method, including the steps of (a) displaying images, including a
mark, by a display means and displaying a plurality of references that are bases
for detection of coordinates; (b) detecting a partial image of a certain region of a
point indicated through an indication means manipulated by a player; (c)
receiving the detected partial image, detecting coordinates of the references, and
setting coordinates of the references to the detected coordinates of the references;
(d) detecting indicated coordinates of the point indicated by the player based upon
the coordinates of the references; (e) measuring a distance D between the display
means and the indication means based upon previously stored intervals between
the plurality of references and distances between the coordinates of the
references; and (f) setting reference distances Dy to some of distances D between
the display means and the indication means falling within a certain range, and -
changing a degree of difficulty and situations of the game depending upon
whether the reference distances are fulfilled.

Preferably, the distance D between the display means and the indication
means may be calculated by the following equation D=f(L/d) where f denotes a
focal length of a lens, L denotes a distance between the references obtained by
previously stored coordinates of the references, and d denotes the intervals
between the references on a CCD camera; wherein the indication means is
equipped at the front end thereof with the lens and at the rear end thereof with the
CCD camera.

Preferably, a directional angle &, of the indicating means may be

increased if the distance D is shorter than the reference distance Dy, while the
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directional angle &, of the indicating means may be reduced if the distance D is

greater than the reference distance Dy,

Preferably, a size of the mark may be reduced if the distance D is shorter

than the reference distance Dy, while the size of the mark may be increased if the
5 distance D is greater than the reference distance Dy.

Preferably, a penalty may be granted to the player if the distance D is
shorter than the reference distance Dy, while an advantage may be granted to the
player if the distance D is greater than the reference distance Dj,.

Preferably, the penalty may be granted to the player by a combination of a

10 reduction in a moving speed of the player in the game, a limitation in a height of
jumps and a reduction in game time.

Preferably, situations of the game may be set to be disadvantageous to the
player if the distance D is shorter than the reference distance Dy, while the
situations of the game may be set to be advantageous to the player if the distance

15 . D is greater than the reference distance Dy.

Brief Description of the Drawings

FIG. 1 is a perspective view of a prior art shooting game machine;
FIG. 2 is a perspective view of a shooting game machine in accordance
with the present invention;
20 FIG. 3a is a schematic diagram in which a prior art model gun points at a
screen, and FIG. 3b is a schematic diagram in which a model gun points at a
. screen in accordance with an embodiment of the present invention;
FIG. 4a is a diagram illustrating a prior art method of calculating
coordinates, and FIG. 4b is a diagram illustrating a method of calculating
25 coordinates in accordance with an embodiment of the present invention;
FIG. 5a is a diagram illustrating a prior art method of calculating

coordinates when part of lamps fail, and FIG. 4b is a diagram illustrating a
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method of calculating coordinates when part of lamps fail in accordance with an
embodiment of the present invention;

FIG. 6 is a flowchart of an entire system according to the embodiment of
the present invention;

FIG. 7 is a flowchart of a coordinate calculation algorithm according to
an embodiment of the present invention;

FIG. 8a is a diagram showing the method of using the CCD camera
according to the prior art, and FIG. 8b is a diagram showing the method of using
the CCD camera according to an embodiment of the present invention;

FIG. 9 is a diagram showing the state in which a screen and an indicating
means are spaced apart from each other;

FIG. 10 is a flowchart showing an example of a method of changing the
degree of difficulty and situations of a game depending upon the distance
between the screen and the indication means;

FIGS. 11ato 11e are flowcharts showing various examples in which the
degree of difficulty and situations of a game are changed,

FIG. 12 is a diagram showing the state in which a bullet deviates when a
trigger is pulled; and

' FIGS. 13a and 13b are diagrams showing an example in which the size
of a picture displayed on a screen is reduced.

<Description of reference numerals of principal elements in drawings>

1: game machine box la: screen

2: image generator 3: translucent reflecting mirror
4: infrared ray generating device 5: control means

6: coordinate detecting means 7: references

8: indicated coordinates 10: model gun

11: trigger 12: vibration-proof member

13: CCD camera 14: lens

15: infrared ray pass filter 16: communications line

10



10

15

20

25

WO 2004/012130 PCT/KR2003/000802

Best Mode for Carrying Out the Invention

~ The above and other objects, features and other advantages of the present
invention will be more clearly understood from the following detailed description
taken in conjunction with the accompanying drawings.

FIG. 2 is a perspective view of a shooting game machine according to
the present invention.

A game machine box 1 contains elements constituting a game machine
except for a model gun. A screen la is the device that displays a plurality of
references that are the bases for the detection of content images, including a
mark, and indicated coordinates. An image generator 2 is the device that
generates images, including the contents of a game and a mark. A brown tub or
projector is used for the image generator 2.

A display means for indicating a mark is constructed to include the
screen la, the image generator 2 and a translucent mirror 3. The display means
does not include the screen la and the translucent mirror 3, and may be
constructed by installing the image generator 2 at the position of the screen 1a in
FIG. 2.

The infrared ray generating device 4 is a reference displaying device for
generating references that are the bases for the detection of coordinates indicated
by the player, that is, indicated coordinates, employs infrared laser, and is
positioned on the inside, outer periphery or back surface of the screen 1a.

The references generated by the reference displaying means are
displayed on the inside or periphery of the screen la, and constitute bases for the
detection of coordinates as will be described later.

The reason for using the infrared ray generating device 4 for a device for
generating references is to accurately and clearly detect the references by
displaying the references using infrared rays and passing lights through an
infrared ray generating device 4 because the image of the game displayed on the

screen la is composed of electromagnetic waves of an invisible ray and,

11
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therefore, the references cannot be distinguished from' the image of the game, as
described above.

Further, since in the present invention, coordinates are calculated using
references arranged at intervals determined by a certain rule as described later,
unnecessarily detected points except for the references can be eliminated, thus
further accurately detecting indicated coordinates.

The infrared generating unit 4 is positioned behind the translucent mirror
3, and the references are preferably arranged along a horizontal axis of the screen
la passing through a center of the vertical axis of the screen la. The infrared
ray references generated from the infrared ray generating device 4 passes through
the translucent reflecting mirror 3 and are displayed on the screen la. In the
case where the display means is constructed by positioning the image generator 2
on the position of the screen la without using the screen la and the translucent
mirror 3, the infrared ray generating device 4 may be positioned on the periphery
of the screen la or near the periphery of the screen la.

The control means 5 is a means for controlling the entire shooting game
machine by transmitting images, including a mark, to the image generator 2 so
that the player can see the images of the game, changing the contents of the game
depending upon the motion of the player and determining whether the mark is hit
for the management of the game. The control means 5 can be implemented
using a general microprocessor.

The model gun 10 is an indication means for pointing at a point of the
screen la indicated by the player, and may be replaced by a tennis racket, a
baseball bat, a baton, a rod, a sword, etc.

The model gun 10 includes a CCD camera 13, a lens 14, an infrared ray
filter 15, an image detecting means for detecting the image of a region indicated
by the indication means, and a trigger 11 for allowing the shooting of the player
to be noticed. The CCD camera may be replaced by a Complementary Metal-
Oxide Semiconductor (CMOS) element.

The infrared ray pass filter 15 functions to receive the images of the

12
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game, including the mark displayed on the screen la, eliminate the light of a
visual ray range, and pass the electromagnetic waves of an infrared ray region
therethrough. |

The references composed of the electromagnetic waves of an infrared ray
region are formed on the CCD camera 13 by the lens 14, converted into electric
signals, and transmitted to a coordinate detecting means 6 via a communications
line 16.

The coordinate detecting means 6 includes a reference coordinate
detecting means for detecting the coordinates of the references using signals
detected by the image detecting means and transmitted via the communications
line 16 and an indicated coordinate detecting means for detecting indicated
coordinates, which are indicated by the player through the indication means,
based upon the coordinates of the references detected by the reference coordinate
detecting means. The coordinate detecting means 6 includes a means for
converting analog signals into digital signals when signals transmitted from the
model gun 10 are analog signals.

The coordinate detecting means 6 may always detect the indicated
coordinates to change the contents of the game depending upon the motion of the
player while the game is played, or may detect the indicated coordinates on at the
moment the trigger 11 is pulled to reduce the burdens of the operations of the
control means 5 or the coordinate detecting means.

The indicated coordinates of a point, which is indicated by the player,
detected by the indicated coordinate detecting means are transmitted to the
control means 5, and are compared with the position coordinates of the mark at
the moment the player pulls the trigger 11 to determine whether the player hits
the mark. 4

The arrangement of the references is described as follows according to
the present invention.

In the prior art shooting game machine, one or two references are

employed. When three or more references are employed, they are used while

13
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being arranged at regular intervals near the screen. In contrast, since the present
invention employs the ratios of the distances of references, at least three
references are arranged at predetermined intervals determined in consideration of
the resolution of the screen la, the resolution, visible range (the range of the
screen la that can be detected by the CCD camera at one time) and rotation limit
(the maximum rotation angle that can be noticed when the player points at the
image) of the CCD camera, and the resolution of the gun, that is, the range in
which the model gun 10 can detect the screen la.

In the present invention, the process of accurately detecting coordinates
of the references may be divided into the step of finding the actual information of
the detected reference, that is, determining which position the detected references
occupies in the order of references, and the step of detecting the indicated
coordinates using the detected reference. In order to determine which position
the detected reference occupies in the order of the references, the CCD camera 13
must always detect at least two distances, that is, at least three references. It is
not necessary to detect all the references. Accordingly, the coordinates can be
detected even using a CCD camera 13 of low resolution.

In order to always detect at least three of the plurality of references, the
intervals between the references are determined in consideration of the resolution
of the CCD camera 13 (a CCD camera of high resolution may be used when the
interval between the references is great, and a CCD camera of low resolution may
be used when the interval between the references is short), the rotation limit of
the CCD camera 13, the resolution of the gun, the resolution of the screen la and
the position where the player is mainly situated during the game, and the
reference displaying means is adjusted so that the plurality of references are
displayed according to the determined intervals.

For example, the case where the rotation limit of the CCD camera 13 is
restricted to 30°, the entire screen la can be detected within a rotation range of
30°, but at least three references are not detected at the same time in the end

portion of the screen 1a if the CCD camera 13 is rotated at more than 30°.  Also,

14



10

15

20

25

30

WO 2004/012130 PCT/KR2003/000802

the case where the standard position is arranged randomly, if indication means is
closer than standard position, the image resolution capacity of CCD camera 13
becomes high. But if indication means is closer than any limit point, it is
impossible to measure the end position of the screen.

In contrast, if the position of the indication means is far from a standard
position, the image resolution capacity of the CCD camera 13 becomes low.

Since the size of the screen can be variously changed and the standard
position is proportional to the actual size of the screen 1a, the intervals between
the references are determined based on the resolution, visible range and rotation
limit of the CCD camera and the resolution of the gun, and the constants for
determining the size of the screen la and the standard position are produced
according to the determined infervals. For example, if 150 cm is the standard
position for the screen la of 73.66 cm (29 inch), 258 cm becomes the standard
position for the screen 1a of 127 cm (50 inch). By the above-described method,
the various arrangements of the references can maintain the same effect for the
various sizes of the screen 1a.

Further, as the difference between the intervals between the references
becomes greater, it becomes easier to distinguish the detected references from
other references.

Although the plurality of references may be displayed near the periphery
of the screen la by positioning the reference displaying means outside the
periphery of the screen la, the plurality of references are preferably displayed on
the inside of the screen la by positioning the reference displaying means behind
the translucent reflection mirror 3, as illustrated in FIG. 2.-

In the case where the plurality of references are arranged outside the
screen la, the CCD camera 13 mounted on the model gun 10 to detect the image
of a region indicated by the player must be mounted on the model gun 10 to be
offset therefrom, as illustrated in FIG. 3a, so that the design of the model gun 10
is limited. In the case where the plurality of references are arranged on the

inside of the screen la, the CCD camera 13 can be mounted on the model gun 10
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to be aligned therewith, as illustrated in FIG. 3b, so that limitations in the design
of the model gun 10 are eliminated.

The limitation in the arrangement of the references described above can
be correctly expressed by the following mathematical equation (as shown in FIG.
4a, the case where the plurality of references are arranged along the horizontal
axis of the screen la passing through the center of the vertical axis of the screen
la is taken as an example).

A peripheral marginal error ET, which is the minimum distance required
so that at least three references exist within a certain distance from the periphery
of the screen 1a (or the periphery of a region in which the image is detected), and
a general marginal error GT, which is a minimum distance required to detect at
least three references when the inside region of the screen la, exclusive of the
periphery of the screen la (or the periphery of the region in which the image is

detected), is detected by the CCD camera, can be mathematically calculated.
g —Cycosd C,sind
2tané 2

If D,(0) and D,(f) are defined as Dl(ﬁ):S

in the case where the horizontal

and D, (0)= tand(C,, sin@-S,,) N C, 02039

2

value of the resolution of the model gun is Sy, (not used because the references are
indicated along the horizontal axis), the vertical value of the resolution of the
model gun is Sy, the horizontal value of the resolution of the CCD camera is Cy,
the vertical value of the resolution of the CCD camera is Cy, the rotation limit
angle of the CCD camera is 6¢ and the rotation angle of the CCD camera is 0
(0<6<0¢), the minimums of the values calculated by the following equations
become the values of ET and GT (if two or more conditions of the right side of

ET(0) are fulfilled at the same time, results are calculated)

not — defined ((%H—)2 +(D,(0))* = (-Czi)2 +(%)2)
ET(0) =| "0t~ defined (D,(6)<0)

D, ()] (D, ()] <|D,©®))

|D, (@), (D, ()| 2|D,©®))
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o1 <| Tt defined (E +(D,6) 2 (2 ()

D,(0)—D,(6) otherwise

If ET(0) and GT(0) values are not calculated at 8 (0<6<6.) (not

defined), ET(8) and GT(@) do not exist.

The reference are arranged to allow the intervals between the references
to be maximized within the range that fulfills the conditions of E7'(@) and
GT(0). For example, since ET and GT are 58.58 and 142.99, respectively,
in the case where the limit angle is 15°, at least three references are arranged
within a distance of 58.58 from the periphery of the screen la, and continuous
three references are arranged within a distance of 142.99 to allow the intervals
between the references to be maximized.

A more accurate calculation of coordinates is possible by arranging the
references based upon values mathematically calculated according to the
resolution and visible range of the CCD camera 13, the resolution of the model
gun, the resolution of the screen 1a and the standard position.

FIG. 8a is a diagram showing the method of using the CCD camera
according to the prior art, and FIG. 8b is a diagram showing the method of using
the CCD camera according to an embodiment of the present invention.

A practical, mass-produced and generally used CCD is fabricated in a
ratio of 4:3 to be consistent with the ratio of a horizontal side to a vertical side of
commercially used televisions and monitors (320x240, 352x288, 400x300, and
640x480). CCDs having resolutions (360x240 and 720x480), in which the
number of the pixels on the longitudinal axis is greater than that of the transverse
axis, are used.

Citing a CCD having a resolution of 320x240 as an example, the
resolution, which can best detect the image, of the model gun 10 used in the prior
art shooting game machine is 320x240 because the longitudinal axis having more

pixels is positioned along the horizontal direction, as illustrated in FIG. 8a.
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However, if the longitudinal axis having more pixels is positioned along
the vertical direction according to the embodiment of the present invention, as
illustrated in FIG. 8b, that is, the CCD is used after being rotated at 90°, the
references are closely arranged along the horizontal direction according to the
certain rule, so that the image detection resolution 80 of the longitudinal axis has
no problems. Accordingly, the resolution of the transverse axis positioned along
the horizontal direction is 427 (320x4/3) when a ratio of the general screen 1a of
4.3 is applied.

As a result, even though the prior art CCD is employed, the resolution
can increase by (427x320)/(320x240)=136,640/76,800=178%, so that the image
detection resolution can increase by 178%.

Hereinafter, the operation of the embodiment of the present invention is
described based upon the above-described construction.

FIG. 6 is a flowchart of an entire system according to the embodiment of
the present invéntion.

When the ‘player points at the mark displayed on the screen la while -
holding the model gun 10 in this hands at step SO0 and S01, the references are
detected by the CCD camera 13 mounted on the model gun 10 at step S02. A

The references detected by the CCD camera 13 are transmitted to the
coordinate detecting means 6 via the communications line 16, and points
disturbing the references are eliminated by the coordinate detecting means 6 at
step S03. The elimination of the points is made possible by determining
whether each detected point is a reference in such a way as to compare the
detected points with the information of the references because the information of
the references is previously stored in the shooting game machine.

It is determined whether the number of points remaining after the
elimination of the disturbing points is three or more at step S04. The reason for
this is that the detection of coordinates of the present invention is possible when
the number of detected references is three or more.

If the number of the remaining points is three or more, the indicated
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coordinates are calculated using a coordinate calculation algorithm that will be
described later, and the distance between the screen la and the player and the
rotation angle of the model gun 10 are calculated at step S05. If the number of
the remaining points is less than three, the process returns to the initial step.

The indicated coordinates, the distance between the screen la and the
player and the rotation angle of the model gun 10 are transmitted to the control
means 5, and are reflected by the contents of the game including the images and
the size of the mark.

Thereafter, it is determined whether the player has pulled the trigger at

- step S06.  If the player has not pulled the trigger, the process returns to the initial

step. If the player has pulled the trigger, it is determined whether the mark is hit
by comparing the indicated coordinates at that moment with the coordinates of
the mark at step S07. Finally, it is determined whether the game is terminated,
and if a termination signal is not detected, the process returns to the initial step at
step S08.

FIG. 7 is a flowchart of a coordinate calculation algorithm according to
an embodiment of the present invention.

There is taken as an example of the case where the screen la has the
resolution that can be plotted in a range from 0 to 400 in a horizontal direction,
the CCD camera 13 has a resolution of 320x240 and is used with the side thereof
having high resolution positioned along a vertical direction (accordingly, the
central coordinates of the CCD camera are (120, 160)) and the references are
arranged at the positions of (19, 43, 58, 141, 175, 200, 225, 259, 342, 357, 381).

The positions of the references are previously stored in the shooting
game machine, the intervals between neighboring references are (24, 15, 83, 34,
25, 25, 34, 83, 15, 24), and the ratios of the intervals neighboring references are
(0.625000, 5.533333, 0.409638, 0.735294, 1.000000, 1.360000, 2.441176,
0.180722, 1.60000).

The process of detecting coordinates by sensing the motion, in which the

player points the model gun 10 at the screen 1a or rotates the model gun 10, starts
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only if the number of references input through the CCD camera 13 is more than
three at step S001.

If the number of previously input references is more than three, the
intervals between the references are calculated at step S002.

When the distances between neighboring references are calculated, the
ratios between the intervals between neighboring references are sequentially
calculated at step S003.

If the number of the input references is three after the ratios of the
intervals between neighboring references are calculated, references having a ratio .
most appropriate to a given interval ratio at steps S003 and S015. If in the
above example, three references are input and the interval ratio is 0.42, 0.409638
is a closest value and the detected references are considered third, fourth and fifth
references.

If the number of input references is four or more, references at positions
where the sums of the errors for the given ratios of the intervals are least are
found at steps S003 and S025. If in this example, five references are input and
the ratios of the intervals are 0.74, 1.33 and 2.42 in the order of size, the detected,
references are fourth, fifth, sixth and seventh references, since the least errors are
0.735294, 1.360000 and 2.441176 when continuous references are extracted from
the ratios of the intervals and compared with one another.

In this case, in the case where a seventh reference is not detected due to
the partial failure of the reference displaying means, fourth, fifth and sixth
references are detected, so that the calculation of coordinates is possible.

The coordinates of the references are detected by the reference
coordinate detecting means based upon the references detected as described
above, and the indicated coordinates of a point indicated by the player can be
obtained by the following method at step S006.

The number of references used to calculate coordinates is two. When
three references are detected, left two references are used to calculate coordinates.

When four or more references are detected, it is preferable to calculate the
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indicated coordinates using two references, including a reference that is closest to
the center of the CCD camera 13 and a reference beside the closest reference.
If the coordinates of two references (it is assumed that an left upper

corner is an origin) on the CCD camera 13, which are used for the calculation, are

P =(piy>Py) and p, =(p,y p,y), the coordinates of the center of the CCD

camera 13 are C=(C,,C,), predetermined values corresponding to the

references are I; and I, in the order of size, and e and d are defined as

e=(py = Pyy> Pax —Piy) and d=4/(p,y _Pl,\’)z +(Pay _plY)2 , respectively,

the X coordinate and the Y coordinate are calculated using

®

[([ 1+(12-1 l)g(—l%)‘—)} and [(I 2-1 1)%75}, respectively. In this case, the

calculation equations of the X and Y coordinates are obtained after it is assumed
that a lamp is positioned at the center of a monitor. If the lamp is not positioned
at the center, the calculation equations may be different.

If it is assumed that the origin of coordinates on the screen la is the
intersection between an extension line from the reference and the left side of the
screen la, previously defined values I; and I, preferably are the coordinates of the
horizontal axis of the screen la. For example, when the indicated coordinates
are calculated using third and fourth references, the values of I} and I are 58 and
121, respectively.

After the indicated coordinates indicated by the player are calculated, the
rotation angle of the indication means is obtained by calculating how much the
indication means is inclined based upon the coordinates of found references and

the previously input coordinates of references at step S007. The rotation angle
-1
is calculated by the equation cos” ((pyyP ‘«")/\/ZZ) (radian). If the sign of

(Pay = Diy X(Dyy — Pyy) 18 positive, the positive sign means that the indication

means has been rotated to the right. If the sign of (p,y — Py )Py — Py) 18
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negative, the negative sign means that the indication means has been rotated to
the left.

After the rotation angle of the indication means is calculated, the
distance between the found references on the CCD camera 13 and the actual
distanée between the references on the screen la obtained by the previously input
coordinates of references are measured at step S008.

When the distance between the screen la and the indication means and
the distance between the found references on the CCD camera 13 are D and d,
respectively, and the focal length of the lens 14 and the distance between
references obtained based upon the previously input coordinates of the references
are f and L, respectively, the distance D between the screen la and the indication
means is obtained by D =f(L/d).

The process of changing the degree of difficulty and the situations of the
game depending upon the distance D between the screen la and the indication -
means is illustrated in FIG. 10.

Referring to FIG. 10, the player shoots the model gun 10 while pointing
the model gun 10 at the mark on the screen 1a at step S100. At this time, as the
position of the model gun 10 is changed, the distance D between the model gun
10 and the screen la is continuously measured in the shooting game machine at
step S102.

The shooting game machine determines whether the measured distance
D is appropriately maintained at step S103. That is, as shown in FIG. 9, the
distance between the screen la and the indication means may be changed
depending upon the action of the player. Let the appropriate distance be defined
as a reference distance Dy. At this time, when the reference distance Dy is not a
point but a distance having a certain variation range, the variation range is set to
Doa~Dgs.  If the distance D is measured and the measured distance D falls within
the variation range, a normal state is maintained and a normal game is provided at
step S104. If the measured distance D does not satisfies the variation range, that

is, the measured distance D is a shorter distance D; or greater distance Dy, the
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degree of difficulty or the situations of the game are changed at step S105. That
is, the game environment of a different condition is provided depending upon a
distance from the model gun 10, which induces the player to have an interest in
the game.

Specified examples of changing the degree of difficulty of the game or
the situations of the game are disclosed in FIGS. 11a to 11e. FIGS. 1lato 1le
are flowcharts showing the various examples for changing the degree of difficulty
of the game or the situations of the game.

Referring to FIG. 11a, if the distance D is less than the variation range
after evaluating the distance D at step S110 and the variation range Dg,~Dgp, that
is, the model gun 10 is positioned close to the screen la (for example, the model
gun 10 is spaced from the screen la by the distance D;), a bullet is made to
deviate from the mark when the player pulls the trigger 11 at step S111. That is,
the bullet does not hit the mark at which the player points and hits coordinates
that are offset from the mark in a certain direction. This induces the effect of
reducing the possibility of hitting the mark when the player shoots the model gun
10. In this case, another object other than the mark may be hit. The equation
of a specified example of this point is as follows. The view of this point is

illustrated in FIGS. 12a and 12b. FIG. 12a shows the trace of a bullet when only

a pure error angle &, that the model gun 10 has exists. FIG. 12b shows an

error angle &, when the pure error angle 6, not only exists but also the

shooting game machine causes a bullet to deviates. The equation exemplarily
supporting this point is disclosed as below. This equation is only an example to

give an explanation, and may be freely modified.

(65 +tan™ (kx|d; —d) (d <dy)
Oy otherwise

O, =
8, error angle that model gun basically has

dg @ critical distance between model gun and screen
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k: constant determined depending upon model gun

In contrast, if the distance D is greater than any of the distances of the

variation range, the action of increasing shooting accuracy is taken at step S1 12.
5 That is, even though the bullet hits a position away from the mark, the bullet may
be considered to have hit the mark.

Referring to FIG. 11b, if the distance D is less than any of the distances
of the variation range after evaluating the distance D and the variation range
Doa~Dop at step S120, the size of the mark is reduced when the player pulls the

10 trigger 11 at step S121. That is, the same or tough conditions are provided
regardless of the position of the model gun 10 by adjusting the size of the mark
depending upon the distance from the model gun 10, which reduces the
probability of hitting the mark. An exemplary equation regarding this is
disclc;sed below.

15 Liz(LXkX[ds—dl (d<d,)

L otherwise
L' reduced length

d, : critical distance between model gun and screen

k: constant set according to object

20 On the contrary, if the distance D is greater than any of the distances of
the variation range, the action of increasing shooting accuracy by increasing the

size of the mark at step S'l 22,
Referring to FIG. 11c¢, if the distance D is less than any of the distances
of the variation range after evaluating the distance D and the variation range
25 Doa~Doy at step S130, a penalty is granted to the player when the player pulls the
trigger 11 at step S131. The granting of the penalty can be variously
exemplified by preventing the player from adapting himself to the game

environment in such a way as to considerably reduce the moving speed of the
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player in the game environment within a certain time, making continuous
shootings difficult in such a way as to limit the height of a jump when the player
jumps in the game environment or to increase the intervals between shootings, or
preventing the player from easily following the mark in such a way as to increase
the moving speed of the mark. On the contrary, if the distance D is greater than
any of the distances of the variation range, a normal game is provided to the
player, as usual, at step S132, or an advantage is granted to the player.

Referring to FIG. 11d, if the distance D is less than any of the distances
of the variation range after evaluating the distance D and the variation range
Doa~Doy at step S140, the size of a picture displayed on the screen 1a is reduced at
step S141. This reduces the size of the sight of the mark and, accordingly, the
size of the mark is reduced. On the contrary, if the distance D is greater than
any of the distances of the variation range, the size of the mark is increased at
step S142. That is, as the distance is lengthened, the size of the mark is enlarged
in proportion to the lengthened distance, so that the ability of the player is
maintained. An example of the above-described process is shown in FIGS. 13a
and 13b. FIG. 13a shows the size of the picture displayed on the screen la when
the model gun 10 is positioned far from the screen la, and FIG. 13b shows the
size of the picture displayed on the screen la when the model gun 10 is
positioned close to the screen 1a.

Referring to FIG. 1le, the distance D and the variations Dg,~Dyy, are
evaluated at step S150. If the distance D is less than any of the distances of the
variations Dga~Dyp, the situations of the game are changed when the player pulls
the trigger 11 at step S151. The situations of the game denote the set or
background of the game, which indirectly affects the game. In contrast, if the
distance D is greater than any of the distances of the variations, the player is made
to easily point at the mark by clarifying the contour of the mark while
maintaining the same set and background at step S152.

As described above, the present invention can accurately calculate the

point on the screen la at which the player points while holding the indication

25



WO 2004/012130 PCT/KR2003/000802

10

15

20

25

30

means, that is, the model gun 10. An accurate calculation of the indicated
coordinates is possible even in the case where the rotation of the model gun 10 is
taken into account.

Further, the method of detecting the indicated coordinates can calculate
indicated coordinates even when the CCD camera 13 detects part of the
references. Accordingly, as shown in FIG. 4b, the indicated coordinates can be
detected in a wide range even using the CCD camera 13 having a CCD of the
same resolution. The indicated coordinates can be calculated in the same range
using the CCD camera of a low resolution.

Further, in the case Where part of the reference displaying means fails
and part of the references cannot be displayed, it is impossible for the prior art
shooting game machine to calculate the indicated coordinates, as shown in FIG.
5b. In the present invention, as shown in FIG. 5b, although part of the infrared
ray generating device 4 fails and part of the references are not displayed, the point
indicated by the player, rotation and the distance between the screen 1a and the
indication means can be calculated, thus increasing the duration of the shooting
game machine.

Further, the present invention can calculate the degree of rotation of the
indication means and the distance between the screen la and the indication
means, and the control means 5 can adjust the degree of difficulty of the game
and voluntarily change the images of the game based upon the calculated degree
and distance.

That is, if the player approaches the screen 1a, the player can easily hit
the mark, so that the control means 5 can increase the degree of difficulty by
increasing the moving speed of the mark or reducing the size of the mark. In
contrast, if the player goes away from the screen la, the control means 5 can
reduce the degree of difficulty by reducing the moving speed of the mark or
increasing the size of the mark.

Further, the prior shooting game machine manages the game regardless

of the motion of the player, but the control means 5 of the present invention
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changes the images of the game while reflecting the rotation or movement of the
indication means or the distance from the indication means.

Accordingly, since the player can enjoy a game with the degree of
difficulty and progress of the game changed in response to the motion of the
player, the player can enjoy a more realistic shooting game.

The present invention is not limited to the above-described embodiments,
and can allow various modifications and alterations performed by those skilled in
the art.  The various modifications and alterations fall within the scope and spirit

of the invention defined by the accompanying claims.

Industrial Applicability

As described above, the present invention causes the player to have a
great interest in the game by changing a game environment dependiné upon the
distance between the model gun and the screen.

The present invention increases interest in the game by changing the
progress of the game in such a way as to change the images of the game or
making the degree of difficulty different.

Further, the present invention provides the effect of enabling the fair
management of games because a game is made difficult if the actual distance is
shorter than the reference distance set between the model gun and the screen and
a benefit is granted to the player if the actual distance is greater than the reference
distance. For example, if the actual distance is shorter than the reference
distance, the degree of difficulty is increased by a reduction in the size of the
mark, the imposition of a penalty, an increase in the directional angle of a bullet,
etc. If the actual distance is greater than the reference distance, a benefit may be
granted to the player by increésing the size of the mark, providing an advantage,
etc.

Accordingly, the player can enjoy the game with the degree of difficulty

and progress of the game changed in response to the rotation of the model gun
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manipulated by the player or the variation of the distance, so that the present
invention exhibits an effect of providing a realistic shooting game.

Further, since indicated coordinates can be calculated using only part of
references by arranging a plurality of references according to a certain rule,
indicated coordinates can not only be calculated in a wide range using a CCD
camera of the same resolution but indicated coordinates can be also calculated in

the same range using a CCD camera of a low resolution.

28



WO 2004/012130 PCT/KR2003/000802

Claims

1. A shooting game machine, comprising:
display means for displaying images, including a mark;
reference displaying means for displaying a plurality of references that are
5 arranged inside or around the display means at irregular intervals and are bases
for detection of coordinates;
indication means for pointing at a point on the display mean, which is
indicated by a player;
image detecting means mounted on the indication means to detect an
10 image of a region indicated by the indication means;
reference coordinate detecting means for receiving the detected image and
detecting coordinates of the references;
indicated coordinate detecting means for detecting indicated coordinates
indicated by the indication means based upon the detected coordinates of the
15 references; and
control means for adjusting a degree of difficulty based upon a distance
between the display means and the indication means, receiving the detected

indicated coordinates and controlling the entire shooting game machine.

2. The shooting game machine as set forth in claim 1, wherein the

20 irregular intervals between the plurality of references are determined depending
upon conditions of the shooting game machine, such as a resolution of the display

means, a resolution, a visible range and a rotation limit of the image detecting

means, and the distance between the display means and the indication means.

3. The shooting game machine as set forth in claim 1, wherein the
25 reference coordinate detecting means detects actual information of the detected
references based upon ratios of distances between the detected references if the

image detecting means detects part of the references.
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4. The shooting game machine as set forth in claim 1 or 3, wherein the
indicated coordinate detecting means detects indicated coordinates based upon

two of part of the references detected by the image detecting means.

5. The shooting game machine as set forth in claim 1, further comprising
rotation detecting means for detecting rotation of the indication means based

upon the plurality of references.

6. The shooting game machine as set forth in claim 5, wherein the control
means controls the images displayed on the display means based upon a variation
of the indicated coordinates detected by the indicated coordinate detecting means

or the rotation detected by the rotation detecting means.

7. The shooting game machine as set forth in claim 1, further comprising a
distance measuring means for detecting the distance between the display means
and the indication means based upon previously stored intervals between the
references on the display means and intervals between the references on the

iniage detecting means, which are detected by the image detecting means.

8. The shooting game machine as set forth in claim 7, wherein the control
means controls the images displayed on the display means based upon a variation
of the indicated coordinates detected by the indicated coordinate detecting means
or the distance between the display means and the indication means detected by

the distance detecting means.
9. The shooting game machine as set forth in claim 1, wherein the control

means controls the images displayed on the display means based upon a variation

of the coordinates detected by the indicated coordinate detecting means.
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10. The shooting game machine as set forth in claim 1, wherein the
indication means is a model of one of a gun, a tennis racket, a baseball bat, a

baton, a rod or a sword.

11. A shooting game method, comprising the steps of:

(a) displaying images, including a mark, by a display means and
displaying a plurality of references that are bases for detection of coordinates;

(b) detecting a partial image of a certain region of a point indicated
through an indication means manipulated by a player; |

(c) receiving the detected partial image, detecting coordinates of the
references, and setting coordinates of the references to the detected coordinates of
the references;

(d) detecting indicated coordinates of the point indicated by the player
based upon the coordinates of the references; '

(e) measuring a distance D between the display means and the indication
means based upon previously stored intervals between the plurality of references
and distances between the coordinates of the references; and

(f) setting reference distances Dy to some of distances D between the
display means and the indication means falling within a certain range, and
changing a degree of difficulty and situations of the game depending upon

whether the reference distances are fulfilled.

12. The shooting game method as set forth in claim 11, wherein the
distance D between the display means and the indication means is calculated by
the following equation '

D=f(L/d)

where f denotes a focal length of a lens, L denotes a distance between the-
references obtained by previously stored coordinates of the references, and d
denotes the intervals between the references on a CCD camera;

wherein the indication means is equipped at the front end thereof with the
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lens and at the rear end thereof with the CCD camera.

13. The shooting game method as set forth in claim 11, wherein a

directional angle &, of the indicating means is increased if the distance D is

shorter than the reference distance Dy, while the directional angle o, of the

indicating means is reduced if the distance D is greater than the reference distance

Do.

14. The shooting game method as set forth in cldim 11, wherein a size of
the mark is reduced if the distance D is shorter than the reference distance Dy,
~ while the size of the mark is increased if the distance D is greater than the

reference distance Dy.

15. The shooting game method as set forth in claim 11, wherein a penalty
is granted to the player if the distance D is shorter than the reference distance D,
while an advantage is granted to the player if the distance D is greater than the

reference distance Dj.

16. The shooting game method as set forth in claim 15, wherein the
penalty is granted to the player by a combination of a reduction in a moving
speed of the player in the game, a limitation in a height of jumps and a reduction

in-game time.

17. The shooting game method as set forth in claim 11, wherein situations
of the game are set to be disadvantageous to the player if the distance D is shorter
than the reference distance Dy, while the situations of the game are set to be

advantageous to the player if the distance D is greater than the reference distance
Do.
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