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Description

[0001] The present invention relates to a shooting
training system and method for training a player in shoot-
ing practice, and more particularly to a shooting training
system and method for training a player for a shooting
competition which determines shooting skills based on
the impact location in which a light beam ejected from a
beam gun hits a target.

[0002] Heretofore, shooting has been known as one
of competition events. In shooting competitions, it has
been desired to use beam guns in lieu of real guns which
need to be handled with sufficient care for safety. Known
beam guns include beam guns which use flash light that
have been developed for competition use and beam
guns, developed for shooting practice, which are electri-
cally connected by wires to a computer for indicating shot
impacts.

[0003] The accuracy with which an optical system de-
tects the impact location of a laser beam emitted from a
beam gun is required to be on a competition level. Beam
guns for emitting laser beams are also required to be
safe in handling. Efforts should be made to meet the
above requirements and also to perform a shooting com-
petition score calculating process accurately and with an
increased speed.

[0004] Fig. 1 of the accompanying drawings schemat-
ically shows a conventional electronic shooting compe-
tition system using beam guns which can be installed in
a competition field. As shown in Fig. 1, the conventional
electronic shooting competition system has a plurality of
shot impact detectors 2 positioned in alignment with re-
spective shooting boxes each defined between two par-
tition panels 3.

[0005] In Fig. 1, five sets of shooting boxes and five
shot impact detectors 2 are illustrated. However, the
number of these sets is not limitative. Basically, one
shooting box 1 and one shot impact detector 2 aligned
therewith correspond to each other in position and com-
petition. Light beam 34 is projected from one shooting
box 1 toward one shot impact detector 2 aligned there-
with.

[0006] Square or circular target plate 4 is fixed to a
front face of each shot impact detector 2. The front faces
of all target plates 4 jointly provide common target plane
5. The faces of all shooting boxes which confront target
plates 4 jointly provide common shooting plane 6. Com-
mon target plane 5 and common shooting plane 6 lie
parallel to each other and extend vertically.

[0007] In Fig. 1, common target plane 5 and common
shooting plane 6 are spaced from each other by 10 m or
25 m, for example, depending on the competition event.
Target plates 4 differ depending either on 10 m target or
on 25 m target.

[0008] InFig. 1, the common shooting plane 6 across
each shooting box has a width of 1 m for one-gun to one-
target, and a variable width for one-gun to n-target. As
exemplified, each shot impact detector 2 has a width of

10

15

20

25

30

35

40

45

50

55

30 cm, and the two adjacent shot impact detectors 2 is
spaced 1 m.

[0009] Each shotimpactdetector 2 emits conical beam
8 from an infrared LED. Emitted conical beam 8 reaches
only the shooting box that is positioned directly in front
of the shot impact detector from which conical beam 8 is
emitted. In principle, emitted conical beam 8 does not
reach two shooting boxes at the same time.

[0010] Light beam 34 projected from laser gun 7 which
is positioned as a beam gun in each of the shooting boxes
represents a signal inherent in laser gun 7. Light beam
34 comprises a highly parallel light beam and reaches
each target plate 4 as a light spot. Each shot impact de-
tector 2 has an adjustment function to increase the elec-
trical, mechanical, and optical accuracy of a position de-
tecting optical element used in shot impact detector 2.
Therefore, the accuracy with which the impact location
of the laser beam emitted from each laser gun 7 is de-
tected can be brought to a competition level.

[0011] Fig. 2 of the accompanying drawings shows,
partly in block form, a structural arrangement of the con-
ventional electronic shooting competition system. Fig. 2
illustrates laser gun 7 used by a player, target plate 4,
player PC (Personal Computer) 66, and switching unit
96. Switching unit 96 comprises a switching hub of
10BASE-T LAN (Local Area Network) 65. Player PC 66
is electrically connected to shotimpact detector 2 through
switching unit 96.

[0012] The players each operate laser gun 7 to emit
laser beam 34 toward target plate 4 and compete with
one another who participate in the electronic shooting
competition event according to a score to be added based
on the impact location of laser beam 34 on target plate
4. Light beam 34 is emitted from a laser diode mounted
in laser gun 7. As with a real bullet shot from a real gun,
laser beam 34 is shot from the muzzle of laser gun 7 and
travels straight parallel to the line of sight of laser gun 7.
[0013] As described above, shot impact detector 2 in-
cluding target plate 4 which is aligned with laser gun 7
of aplayer is electrically connected to player PC 66. Play-
er PC 66 displays on its display screen the player's
number, the shot number, the score corresponding to the
shot number, the total score, and the impact location in
which light beam 34 hits target plate 4, simultaneously
or at different times.

[0014] Player PC 66 or shot impact detector automat-
ically carries out a shooting competition score calculating
process. Since the scores of the players can thus be cal-
culated accurately at a high speed, the electronic shoot-
ing competition system can manage shooting competi-
tions smoothly.

[0015] Asdescribed above, each shotimpact detector
2 emits conical beam 8 (see Fig. 1) in the direction of the
corresponding shooting box. Laser gun 7 has a photodi-
ode mounted thereon near its muzzle and facing forward.
Unless conical beam 8 emitted from shot impact detector
2is detected by the photodiode onlasergun 7, i.e., unless
laser gun 7 in the shooting box is aimed at target plate
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4, laser gun 7 is unable to emit light beam 34. Conse-
quently, the electronic shooting competition system pro-
vides safety in the handling of laser guns 7 in competi-
tions.

[0016] Inasmuch as a signal (conical beam 8) serving
as one of conditions for permitting laser gun 7 to emit
light beam 34 is generated by shot impact detector 2
combined with target plate 4, the electronic shooting
competition system is more target dominant than gun
dominant in competitions. Accordingly, the electronic
shooting competition system is a fair system where the
will of the competition sponsor (referee) is held in respect.
[0017] Lasergun 7 emits a plurality of successive light
beams 34 in one triggering action. The emission of plural
light beams 34 causes player PC 66 or shot impact de-
tector 2 to calculate not only a score for each light beam
34, but also an average of scores for respective light
beams 34. The emission of plural light beams 34 also
makes it possible to give different scores due to a slight
wobbling of the hand which has triggered laser gun 7,
and also to convert body movements of the player into
numerical values. Therefore, the electronic shooting
competition system can provide novel competition pat-
terns or modes which have not been available in com-
petitions in which a real bullet is shot in one triggering
action.

[0018] Lightbeam 34 contains a position detecting sig-
nal (second light beam) for use in the detection of an
impact location and a light beam distinguishing signal
(light beam) for distinguishing the light beam from the
other light beams. Insofar as laser gun 7 is receiving con-
ical beam 8, the position detecting signal is continuously
emitted from laser gun 7 even when laser gun 7 is not
triggered.

[0019] When the position detecting signal hits target
plate 4, shotimpact detector 2 detects the impact location
of light beam 34. The impact location is successively
transmitted from shot impact detector 2 to player PC 66,
which can display a simulated image of target plate 4.
[0020] Player PC 66 displays the impact location of
light beam 34 as a succession of light spots on the sim-
ulated image, showing the impact location as it changes
as a trajectory followed by the sight of laser gun 7.
[0021] Whenlasergun?7istriggered, laser gun 7 emits
from its muzzle the position detecting signal and the light
beam distinguishing signal which are contained in light
beam 34. Shot impact detector 2 detects the position
detecting signal and also the impact location of the light
beam distinguishing signal on target plate 4, and trans-
mits the impact location to player PC 66. Player PC 66
displays on the simulated image of target plate the tra-
jectory of the position detecting signal and the impact
location of the light beam distinguishing signal as distin-
guished from the trajectory of the position detecting sig-
nal.

[0022] Fig. 3 of the accompanying drawings shows tar-
get plate 4. As shown in Fig. 3, target plate 4 has on its
surface ten annular areas, including a central circular ar-
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eajust around center O, divided by ten concentric circles
around center O. These areas are also referred to as
score areas. Target plate 4 also has an outside area
around the annular areas. The player gets no score when
light beam 34 hits the outside area. A score for the out-
ermost annular area, i.e., the annular area marked with
"1",is 1. Scores for the other annular areas are progres-
sively incremented by 1 toward center O, and the score
for the central circular area is 10.

[0023] As described above, when the position detect-
ing signal from laser gun 7 hits target plate 4, shot impact
detector 2 as PSD (Position Sensitive Detector) detects
the impact location (x, y) in a coordinate system on target
plate 4. The origin of the coordinate system is aligned
with center O of target plate 4. When the impact location
(x,y) is detected, the distance from center O to the impact
location (X, y) is calculated, and one of the score areas
where the impact location (X, y) is positioned is located
to determine the score for the shot.

[0024] Shot impact detector 2 has an optical system
for detecting the impact location on target plate 4. The
optical system comprises a condenser lens and a sem-
iconductor device. While a CCD (Charge Coupled De-
vice) or a PSD is available for use as the semiconductor
device, the PSD is preferable to the CCD for its cost and
detecting speed. The PSD has atwo-dimensional current
generating membrane.

[0025] If a laser beam is focused by the condenser
lens and applied as a beam spot to the two-dimensional
current generating membrane at a coordinate position
(x,y), then the two-dimensional current generating mem-
brane generates therein currents which are two-dimen-
sionally linearly commensurate with the coordinate posi-
tion (x, y). Specifically, the two-dimensional current gen-
erating membrane generates two currents Ix1, I1x2 flow-
ing in two opposite directions along the x-axis and two
currents lyl, ly2 flowing in two opposite directions along
the y-axis. The coordinates x, y of the coordinate position
(x, y) are calculated from the currents Ix1, 1x2, ly1, ly2
according to the following equations:

x = k(Ix2 - Ix1l)/(Ix2 + Ixl)
y = k(Iy2 - Iyl)/(Iy2 + Iyl)
[0026] The beam spot position where both (Ix2 - I1x1),

(ly2 - ly1) are zero is defined as the electrical and me-
chanical coordinate origin (0, 0) of the PSD. Target plate
4 needs to be positioned two-dimensionally with respect
to the PSD within an allowable accuracy range.

[0027] In the electronic shooting competition system,
laser gun 7 and shot impact detector 2 should preferably
operate in synchronism with each other. In order to syn-
chronize laser gun 7 and shot impact detector 2, conical
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beam 8 emitted from shot impact detector 2 comprises
a pulsed beam which varies periodically.

[0028] Laser gun 7 detects the pulsed beam emitted
from shotimpact detector 2 with the photodiode and gen-
erates a synchronizing signal based on the detected
pulsed beam. Laser gun 7 emits light beam 34 in syn-
chronism with the generated synchronizing signal.
[0029] As described above, there have recently been
available electronic shooting competition systems which
are safer and more applicable to various competition pat-
terns than real bullet shooting competition systems.
Since it is expected that, because of the above advan-
tages, electronic shooting competitions will gain more
popularity as general competitions and attract a rapidly
growing population of players, it is desirable to construct
a scheme for bringing up electronic shooting players.
[0030] EP 1 130 352 A relates to a device for deter-
mining the position and/or movement of a weapon and
safety device for a fire weapon. DE 27 48 993 A relates
to a device for shooting training.

[0031] Itistherefore an object of the present invention
to provide an electronic shooting competition system
which is effective in bringing up players for electronic
shooting competitions.

[0032] A shooting training system according to the
present invention has a timing indicating means which,
when a person who operates a beam gun, i.e., a shooting
player, is trained in shooting practice, allows an instructor
or coach for the player to indicate a timing to pull the
trigger of the beam gun while confirming the trajectory of
the sight of the beam gun which is displayed on a display
means. Since the difference between the time at which
the player actually pulls the trigger of the beam gun and
the time at which the instructor decides for the player to
pull the trigger of the beam gun is known to the player,
the shooting training system is effective in bringing up
the player for electronic shooting competitions.

[0033] The display means may display an impact lo-
cation on a target at the timing indicated by the timing
indicating means. The displayed impact location allows
the player to visualize the difference between the time at
which the player actually pulls the trigger of the beam
gun and the time at which the instructor decides for the
player to pull the trigger of the beam gun.

[0034] The timing indicating means may be connected
tothe display meansto allow the shooting training system
to perform a high-speed processing sequence, and can
be simplified in arrangement.

[0035] The timing indicating means may be connected
to the beam gun through a wireless communication link
to allow the player to highly concentrate on a shooting
competition.

[0036] The display means may display, in addition to
the trajectory of the sight of the beam gun and impact
locations, the difference between the time when the tim-
ing is indicated by the timing indicating means and the
time when a light beam emitted from the beam gun hits
the target. With the above information displayed, the
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player and others can visually recognize any triggering
timing deviations which serve as useful information in
training shooting players.

[0037] The shooting training system may have atiming
teaching means for teaching the player the timing indi-
cated by the timing indicating means. The timing teaching
means allows the player to recognize the timing indicated
by the instructor who operates the timing indicating
means, and to pull the trigger of the beam gun at the
recognized timing. Since the player can reduce the dif-
ference between the indicated timing and the actual tim-
ing to emit the light beam from the beam gun, the player
can increase the shooting skill efficiently.

[0038] The above and other objects, features, and ad-
vantages of the present invention will become apparent
from the following description with reference to the ac-
companying drawings which illustrate examples of the
present invention.

Fig. 1isaschematic view of a conventional electronic
shooting competition system using beam guns;
Fig. 2 is a view, partly in block form, of a structural
arrangement of the electronic shooting competition
system;

Fig. 3 is aview of a target plate used in the electronic
shooting competition system;

Fig. 4 is a view, partly in block form, of a structural
arrangement of an electronic shooting competition
system according to a first embodiment of the
present invention;

Fig. 5is a view of a simulated image of a target plate
which is displayed by an external PC in the electronic
shooting competition system;

Fig. 6 is a circuit diagram, partly in block form, of a
circuit for generating a trigger signal for a laser gun,
the diagram also showing signal waveforms gener-
ated in the circuit; and

Fig. 7 is a view, partly in block form, of a structural
arrangement of an electronic shooting competition
system according to a second embodiment of the
present invention.

1st Embodiment:

[0039] An electronic shooting competition system ac-
cording to a first embodiment of the present invention will
first be described below. Fig. 4 shows, partly in block
form, a structural arrangement of an electronic shooting
competition system according to a first embodiment of
the present invention. As shown in Fig. 4, the electronic
shooting competition system according to the first em-
bodiment comprises, in addition to the elements of the
conventional electronic shooting competition system
shown in Fig. 2, external PC 101 as a display means and
external trigger switch 102 as a timing indicating means.
Those parts shown in Fig. 4 which are identical to those
shown in Fig. 2 are denoted by identical reference nu-
merals.



7 EP 1336 813 B1 8

[0040] External PC 101 comprises a personal compu-
ter having a display screen and a keyboard for entering
inputs. External PC 101 is electrically connected to shot
impact detector 2 through switching unit 96. External PC
101 displays a simulated image of target plate 4 on its
display screen.

[0041] External PC 101 displays, sequentially on its
display screen, the impact locations of the position de-
tecting signal (second light beam) detected by shot im-
pact detector 2, as a trajectory followed by the sight of
laser gun 7 held by the player, and also the impact loca-
tions of the light beam distinguishing signal (light beam)
detected by shot impact detector 2. External PC 101 is
placed in such a position as to allow the instructor to
confirm the display screen easily so that the instructor
can visually recognize how the player shoots.

[0042] When the player aims the muzzle of laser gun
7 at target plate 4, the position detecting signal is emitted
(transmitted) consecutively from the muzzle of laser gun
7. The term "consecutively" used herein means either
"continuously" or "intermittently”. Shot impact detector 2
detects the impact locations of the position detecting sig-
nal on target plate 4, and transmits data of the impact
location through switching unit 96 to external PC 101 at
all times.

[0043] When external PC 101 receives the data of the
impact location transmitted from shot impact detector 2,
external PC 101 calculates a score of the player based
on the received data, and displays, sequentially on its
display screen, a succession of light spots representing
the impact location received from shot impact detector 2
as a trajectory followed by the sight of laser gun 7.
[0044] The size of the area of the trajectory, the aver-
age distance of the trajectory from the center of trajectory
plate 4, and the angular distribution of the trajectory about
the center of trajectory plate 4 are strictly representative
of relative motions of the barrel of laser gun 7 with respect
to target plate 4. The generation and visualization of the
trajectory followed by the sight of laser gun 7 cannot be
achieved in the conventional real bullet shooting compe-
tition systems. When the instructor instructs the player
based on fluctuations of the trajectory, the player can
correct its action to trigger laser gun 7.

[0045] When the player pulls the trigger of laser gun
7, laser gun 7 generates a trigger signal therein which
enables the laser diode to generate a light beam distin-
guishing signal, which is emitted from the muzzle of laser
gun 7. Shot impact detector 2 then detects the impact
location of the light beam distinguishing signal on target
plate 4, and transmits data of the impact location through
switching unit 96 to external PC 101.

[0046] External PC 101 calculates a score of the player
based on the received data of the impact location, dis-
plays the calculated score, and also displays the impact
location of the light beam distinguishing signal on the
display screen which is displaying the trajectory followed
by the sight of laser gun 7, as distinguished from another
impact location that is being displayed on the display
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screen. The impact location should preferably be distin-
guished from the other impact location by displaying in
a color different from the color of the other impact location
or highlighting only the displayed spot of the impact lo-
cation.

[0047] External trigger switch 102 serves as a timing
indicating means for indicating the timing to pull the trig-
ger with a switch action. External trigger switch 102 is
electrically connected to laser gun 7 by a cable. When
external trigger switch 102 is pressed, it sends a signal
representing the pressing thereof, i.e., a timing signal, to
laser gun 7.

[0048] In the present embodiment, external trigger
switch 102 and laser gun 7 are wired to each other. How-
ever, external trigger switch 102 and laser gun 7 may be
connected to each other by a wireless communication
medium, e.g., a radio communication link according to
the bluetooth protocol or an infrared communication sys-
tem. The wireless link thus established between external
trigger switch 102 and laser gun 7 can relieve the player
of undesired obstacles which would otherwise impair
mental stability and concentration of the player due to a
wired connection from external trigger switch 102 to laser
gun7.

[0049] External trigger switch 102 is operated by the
instructor for the player. While visually confirming the tra-
jectory of the sight of laser gun 7 which is being displayed
on the display screen of external PC 101, the instructor
presses external trigger switch 102 at the time the in-
structor decides that the player should pull the trigger of
laser gun 7.

[0050] Then, external trigger switch 102 sends the tim-
ing signal to laser gun 7, which emits a light beam dis-
tinguishing signal (third light beam) from its muzzle.
[0051] When shotimpact detector 2 detects the impact
location of the light beam distinguishing signal on target
plate 4, shot impact detector 2 transmits the detected
impact location as an exemplary impact location to ex-
ternal PC 101. External PC 101 displays the exemplary
impact location at the timing indicated by external trigger
switch 102 as distinguished from any other impact loca-
tions displayed on the display screen.

[0052] Fig. 5 shows a simulated image of target plate
4 which is displayed on the display screen of external PC
101. As shown in Fig. 5, the displayed simulated image
on the display screen of external PC 101 includes a suc-
cession of light spots representing the impact location of
the position detecting signal, i.e., a trajectory followed by
the sight of laser gun 7, the impact location (exemplary
location) of the light beam distinguishing signal which is
emitted from laser gun 7 at a timing indicated by external
trigger switch 102, and the impact location of the light
beam distinguishing signal which is emitted from laser
gun 7 when the trigger of laser gun 7 is actually pulled
by the player.

[0053] In the example shown in Fig. 5, the trajectory
of the sight of laser gun 7 starts from a position lower
right from center O, moves clockwise through the score
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areas corresponding tothe scores 9, 8, 7, passes through
center O to the area corresponding to the score 7 upper
right from center O, and reaches the final impact location
in the area corresponding to the score 7 upper right from
center O. The exemplary impact location of the light beam
distinguishing signal at the timing indicated by the instruc-
tor is at center O.

[0054] The trajectory, the player’'s impact location, and
the instructor’'s exemplary impact location are displayed
so as to be distinguishable from each other. For example,
the trajectory of the sight of laser gun 7 is displayed in
green, the player'simpact location in red, and the instruc-
tor's exemplary impact location in blue. A cross sign is
also displayed around the player’s impact location for
emphasizing the player’s impact location.

[0055] Fig. 6 shows, partly in block form, a circuit for
generating a trigger signal in laser gun 7. Fig. 6 also
shows signal waveforms generated in the circuit. As
shown in Fig. 6, the circuit has shock sensor 201, com-
parator 202, inputterminals 203, 204, capacitor 205, Sch-
mitt trigger 206, and synchronizing circuit 207.

[0056] Shock sensor 201 produces an output signal
which is supplied to comparator 202. An output signal
from comparator 202 and an input signal from input ter-
minal 204 are pulled up by a power supply voltage of 3.3
V applied to input terminal 203, and applied to capacitor
205. While the power supply voltage of 3.3 V is applied
to input terminal 203 in the illustrated circuit, the power
supply voltage is not limited to 3.3 V, but may be of an-
other value.

[0057] Shock sensor 201 detects a shock produced
when the trigger of laser gun 7 is pulled, and outputs a
signal representing the detected shock. A waveform of
the shock is shown by way of example below shock sen-
sor 201 in Fig. 6. The waveform of the shock is illustrated
as a low-level active waveform (which is active at a low
level (O V (L)).

[0058] Comparator 202 is supplied with the waveform
of the shock output from shock sensor 201. If the value
ofthe waveform ofthe shock s higher than a given thresh-
old value, then comparator 202 outputs a high-level sig-
nal. If the value of the waveform of the shock is lower
than the given threshold value, then comparator 202 out-
puts a low-level signal.

[0059] Comparator 202 thus outputs as an output sig-
nal a pulsed waveform which is shown below comparator
202 in Fig. 6. The output signal from comparator 202 is
supplied to Schmitt trigger 206. Schmitt trigger 206
shapes the waveform of the supplied signal, and outputs
the shaped waveform.

[0060] As described above, laser gun 7 receives con-
ical beam 8 (see Fig. 1) transmitted from target plate 4
by the photodiode. Conical beam 8 is input as a pulsed
wave (synchronizing signal) having a period of 5 ms., as
shown in a lower right section in Fig. 6. Laser gun 7 gen-
erates a trigger signal based on the synchronizing signal
input to the photodiode.

[0061] Specifically, synchronizing circuit 207 is sup-
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plied with the signal output from Schmitt trigger 206 and
the synchronizing signal from the photodiode. Synchro-
nizing circuit 207 generates a trigger signal at time t; in
Fig. 6 when the signal output from Schmitt trigger 206 is
low in level at a leading edge of the synchronizing signal.
[0062] When the trigger signal is generated, laser gun
7 emits a light beam, i.e., a light beam distinguishing sig-
nal, from a semiconductor laser device disposed therein.
Since the synchronizing signal has a period of 5 ms., the
period of time during which the output pulse from Schmitt
trigger 206 is active at the low level needs to be at least
5 ms.

[0063] When the timing signal is output from external
trigger switch 102, the timing signal is supplied to input
terminal 204 of the circuit in laser gun 7. The supplied
signal is also applied to Schmitt trigger 206. Therefore,
in response to the timing signal from external trigger
switch 102, synchronizing circuit 207 generates a trigger
signal, which enables laser gun 7 to emit a light beam
distinguishing signal.

[0064] As described above, laser gun 7 emits a light
beam distinguishing signal both when the trigger of laser
gun 7 is pulled by the player and when external trigger
switch 102 is pressed by the instructor. Consequently, it
is necessary for the light beam distinguishing signal to
include information indicative of whether it has been gen-
erated when the trigger of laser gun 7 is pulled or it has
been generated when external trigger switch 102 is
pressed.

[0065] Based on such information included in the light
beam distinguishing signal, shotimpact detector 2 deter-
mines whether the light beam distinguishing signal has
been generated when the trigger of laser gun 7 is pulled
or the light beam distinguishing signal has been gener-
ated when external trigger switch 102 is pressed. Accord-
ingly, external PC 101 can display, on its display screen,
the exemplary impact location and the player’'s impact
location as distinguished from each other based on a
signal from shot impact detector 2.

2nd Embodiment:

[0066] A shooting training system according to a sec-
ond embodiment of the present invention will be de-
scribed below with reference to Fig. 7. Fig. 7 shows in
block form a shooting training system according to a sec-
ond embodiment of the present invention. The shooting
training system according to the second embodiment dif-
fers from the shooting training system according to the
first embodiment shown in Fig. 4 in that it lacks external
trigger switch 102 as the timing indicating means.
[0067] Inthe shooting training system according to the
second embodiment, certain input key 110 on the key-
board, as an input device, of external PC 101 serves as
the timing indicating means. According to the second em-
bodiment, therefore, the timing indicating means can be
regarded as being directly connected to external PC 101
as a display means, rather than laser gun 7.
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[0068] The instructor for the player who operates laser
gun 7 presses input key 110 of external PC 101 at the
time the instructor decides that the player should pull the
trigger of laser gun 7, while visually confirming the tra-
jectory of the sight of laser gun 7 which is being displayed
on the display screen of external PC 101.

[0069] When input key 110 is pressed, external PC
101 displays the impact location of the position detecting
signal, which is transmitted from shot impact detector 2,
asthe exemplary impactlocation on the simulated image.
[0070] According to the second embodiment, a
scheme for indicating the shooting timing, e.g., part of
the circuit in laser gun 7 shown in Fig. 6 which is used to
indicate the shooting timing, is not required in the shoot-
ing training system. Therefore, the system arrangement
for indicating the shooting timing may be simplified.
[0071] Inthe shooting training system according to the
second embodiment, input key 110 on the keyboard of
external PC 101 is used as the timing indicating means.
However, a pointing device such as a mouse or the like
may be used as the timing indicating means. Alternative-
ly, an external switch such as external trigger switch 102
according to the first embodiment may be directly con-
nected to external PC 101, or may be directly connected
to shot impact detector 2.

[0072] The display screen external PC 101 may dis-
play, in addition to the simulated image of target plate 4
on which the trajectory of the sight of laser gun 7 and the
impact locations are displayed, a time at which the light
beam distinguishing signal emitted when the trigger of
laser gun 7 is pulled hits target plate 4, a time at which
the shooting timing is indicated by the pressing of input
key 110 on the keyboard of external PC 101, and the
difference between the time when the light beam distin-
guishing signal hits target plate 4 and the time when the
shooting timing is indicated. With these times displayed,
the player and others can visually recognize any trigger-
ing timing deviations which serve as useful information
in training shooting players.

[0073] The shooting training systems according to the
first and second embodiments may additionally have a
timing teaching means for teaching the player who op-
erates laser gun 7 the timing which is indicated by the
timing indicating means. For example, the shooting train-
ing system may have a lighting device, such as an LED
or the like, disposed in a position that can easily be seen
by the player even when the player is aiming laser gun
7, e.g., on laser gun 7 or near target plate 4. The timing
teaching means thus arranged can train the player to pull
thetrigger of laser gun 7 when the lighting device is turned
on.

[0074] The above training process allows the player to
make efforts to reduce the difference between the indi-
cated timing and the actual timing to emit the light beam
distinguishing signal, thus increasing the skill of the play-
er efficiently. The timing teaching means may comprise
a means for indicating the shooting timing with sound.
[0075] In the shooting training systems according to
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the first and second embodiments, the position detecting
signal and the light beam distinguishing signal may be
emitted from a single light source in laser gun 7 and travel
along a single signal path, or may be emitted from differ-
ent light sources in laser gun 7 and travel along different
signal paths.

[0076] In the shooting training systems according to
the first and second embodiments, a light beam distin-
guishing signal is emitted from laser gun 7 when the trig-
ger of laser gun 7 is pulled. However, the present inven-
tion is not limited to any particular mechanism and oper-
ation for emitting a light beam distinguishing signal from
laser gun 7, but any of various structures may be used
to emit a light beam distinguishing signal from laser gun
7. For example, laser gun 7 may have a manipulating
unit such as a pushbutton, for example, mounted on laser
gun 7 for emitting a light beam distinguishing signal in
response to a player’s action on the manipulating unit.
[0077] While preferred embodiments of the presentin-
vention have been described in specific terms, such de-
scription is for illustrative purposes only, and it is to be
understood that changes and variations may be made
without departing from the scope of the following claims.

Claims
1. A shooting training system comprising:

a beam gun (7) for emitting a light beam from a
muzzle thereof in response to an action on a
manipulating unit thereof;

a target (4) for being shot at by said beam gun:
ashotimpact detector (2) for detecting animpact
location of said light beam on said target; and
characterized by comprising

timing indicating means (102; 110) for indicat-
ing, in response to an operation by an instructor,
a timing to act on said manipulating unit.

2. A shooting training system according to claim 1, fur-
ther comprising:

display means (101) for displaying the impact
location of said light beam detected by said shot
impact detector.

3. A shooting training system according to claim 2,
wherein said beam gun continuously emits a second
light beam after it has emitted said light beam as a
first light beam, and said display means displays an
impact location of said second light beam on said
target as it changes with respect to the impact loca-
tion of said first light beam, as a trajectory of the sight
of said beam gun on a simulated image of said target.

4. A shooting training system according to claim 2 or
3, wherein said display means displays an impact
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location on said target at the timing indicated by said
timing indicating means, as an exemplary impact lo-
cation distinguished from the other impact location.

A shooting training system according to claim 4,
wherein said display means displays said exemplary
impact location in a color different from a color of the
other impact location.

A shooting training system according to claim 4 or
5, wherein said display means displays said exem-
plary impact location as a displayed spot highlighted
against a display spot of the other impact location.

A system according to claim 4, 5 or 6, wherein said
timing indicating means outputs a timing signal when
said timing is indicated thereby.

A shooting training system according to claim 7,
wherein said timing indicating means transmits said
timing signal to said beam gun.

A shooting training system according to claim 8,
wherein said beam gun emits a third light beam when
said beam gun receives a timing signal transmitted
from said timing indicating means, and said shot im-
pact detector transmits an impact location of said
third light on said target as said exemplary impact
location to said display means.

A system according to claim 7, wherein said timing
indicating means transmits said timing signal to said
shot impact detector.

A shooting training system according to claim 10,
wherein said shot impact detector transmits an im-
pact location on said target when said timing signal
is input to said shot impact detector, as said exem-
plary impact location to said display means.

A system according to claim 7, wherein said timing
indicating means transmits said timing signal to said
display means.

A shooting training system according to claim 12,
wherein said display means displays an impact lo-
cation on said target which is received from said shot
impact detector when said timing signal is input to
said display means, as said exemplary impact loca-
tion distinguished from the other impact location.

A system according to any one of claims 8 to 13,
wherein said timing indicating means transmits said
timing signal through a wireless communication link.

A system according to any one of claims 1 to 14,
wherein said display means displays a time at which
the light beam emitted from said beam gun when
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18.

19.

20.

14
said manipulating unit is acted on hits said target.

A system according to any one of claims 1 to 15,
wherein said display means displays a time at which
the timing is indicated by said timing indicating
means.

A system according to any one of claims 1 to 16,
wherein said display means displays the difference
between a time at which the light beam emitted from
said beam gun when said manipulating unit is acted
on hits said target and a time at which the timing is
indicated by said timing indicating means.

A system according to any one of claims 1 to 17,
further comprising:

timing teaching means for teaching a person
who operates said beam gun the timing indicat-
ed by said timing indicating means.

A method of training a player in shooting practice in
a shooting training system having a beam gun for
emitting a light beam from a muzzle thereof in re-
sponse to an action on a manipulating unit thereof,
a target for being shot at by said beam gun, a shot
impact detector for detecting an impact location of
said light beam on said target, and timing indicating
means for indicating a timing to act on the manipu-
lating unit, said method comprising the step of:

indicating the timing to act on the manipulating
unit in response to an operation of said timing
indicating means by an instructor.

A beam gun for emitting a light beam from a muzzle
thereof in response to an action on a manipulating
unit thereof, comprising and characterised by

an interface to be supplied with a timing signal
which is generated when a timing to act on the
manipulating unit is indicated, the arrangement
being such that the beam gun emits another light
beam distinguishable from said light beam when
said timing signal is input to said interface,
wherein said light beam and said another light
beam include information indicative of whether
the light beam is emitted in response to said ac-
tion or said timing signal.

Patentanspriiche

1.

SchiefRausbildungssystem mit:

einer lichtstrahlemittierenden Waffe (Beam
Gun) (7) zum Emittieren eines Lichtstrahls von
ihrer Miindung in Antwort auf eine Betatigung



15 EP 1336 813 B1 16

einer Manipulationseinheit der lichtstrahlemit-
tierenden Waffe;

einem durch die lichtstrahlemittierende Waffe zu
beschief3enden Ziel (4); und

einem Schussauftreffdetektor (2) zum Erfassen
einer Auftreffposition des Lichtstrahls auf dem
Ziel;

gekennzeichnet durch

eine Zeitanzeigeeinrichtung (102; 110) zum An-
zeigen eines Zeitpunkts, zu dem die Manipula-
tionseinheit betatigt werden sollte, in Antwort auf
eine Operation eines Ausbilders.

System nach Anspruch 1, ferner mit:

einer Anzeigeeinrichtung (101) zum Darstellen
der durch den Schussauftreffdetektor erfassten
Aulftreffposition des Lichtstrahls.

System nach Anspruch 2, wobei die lichtstrahlemit-
tierende Waffe kontinuierlich einen zweiten Licht-
strahl emittiert, nachdem sie den Lichtstrahl als ei-
nen ersten Lichtstrahl emittiert hat, und wobei die
Anzeigeeinrichtung eine sich dndernde Auftreffposi-
tion des zweiten Lichtstrahls auf dem Ziel beziiglich
der Auftreffposition des ersten Lichtstrahls als Tra-
jektorie der Sichtlinie der lichtstrahlemittierenden
Waffe auf einem simulierten Bild des Ziels anzeigt.

System nach Anspruch 2 oder 3, wobei die Anzei-
geeinrichtung eine Auftreffposition auf der Zielschei-
be zu dem durch die Zeitanzeigeeinrichtung ange-
zeigten Zeitpunkt als exemplarische Auftreffposition
unterschieden von der anderen Auftreffposition an-
zeigt.

System nach Anspruch 4, wobei die Anzeigeeinrich-
tung die exemplarische Auftreffposition in einer von
der Farbe der anderen Auftreffposition verschiede-
nen Farbe anzeigt.

System nach Anspruch 4 oder 5, wobei die Anzei-
geeinrichtung die exemplarische Auftreffposition als
Punkt darstellt, der bezliglich eines Darstellungs-
punktes der anderen Auftreffposition hervorgeho-
ben dargestellt ist.

System nach Anspruch 4, 5 oder 6, wobei die Zeit-
anzeigeeinrichtung ein Zeitsignal ausgibt, wenn sie
die Zeit anzeigt.

System nach Anspruch 7, wobei die Zeitanzeigeein-
richtung das Zeitsignal zur lichtstrahlemittierenden
Waffe Ubertragt.

System nach Anspruch 8, wobei die lichtstrahlemit-
tierende Waffe einen dritten Lichtstrahl emittiert,
wenn die lichtstrahlemittierende Waffe ein von der
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11.

12.

13.

14.

15.

16.

17.

18.

Zeitanzeigeeinrichtung Ubertragenes Zeitsignal
empféangt, und wobei der Schussauftreffdetektor ei-
ne Auftreffposition des dritten Lichtstrahls auf dem
Ziel als die exemplarische Auftreffposition an die An-
zeigeeinrichtung Ubertragt.

System nach Anspruch 7, wobei die Zeitanzeigeein-
richtung das Zeitsignal an den Schussauftreffdetek-
tor Ubertragt.

System nach Anspruch 10, wobei der Schussauf-
treffdetektor, wenn das Zeitsignal dem Schussauf-
treffdetektor zugefihrt wird, eine Auftreffposition auf
dem Ziel als die exemplarische Auftreffposition an
die Anzeigeeinrichtung Gbertragt.

System nach Anspruch 7, wobei die Zeitanzeigeein-
richtung das Zeitsignal an die Anzeigeeinrichtung
Ubertragt.

System nach Anspruch 12, wobei die Anzeigeein-
richtung eine Auftreffposition auf dem Ziel, die vom
Schussauftreffdetektor empfangen wird, wenn das
Zeitsignal der Anzeigeeinrichtung zugefihrt wird, als
die exemplarische Auftreffposition unterschieden
von der anderen Auftreffposition darstellt.

System nach einem der Anspriche 8 bis 13, wobei
die Zeitsignalanzeigeeinrichtung das Zeitsignal Uber
eine drahtlose Kommunikationsverbindung uber-
tragt.

System nach einem der Anspriiche 1 bis 14, wobei
die Anzeigeeinrichtung einen Zeitpunkt darstellt, zu
dem der Lichtstrahl, der von der lichtstrahlemittie-
renden Waffe emittiert wird, wenn die Manipulations-
einheit betatigt wird, auf dem Ziel auftrifft.

System nach einem der Anspriiche 1 bis 15, wobei
die Anzeigeeinrichtung eine Zeit darstellt, zu der der
Zeitpunkt durch die Zeitanzeigeeinrichtung ange-
zeigt wird.

System nach einem der Anspriche 1 bis 16, wobei
die Anzeigeeinrichtung die Differenz zwischen einer
Zeit, zu der der Lichtstrahl, der von der lichtstrahle-
mittierenden Waffe emittiert wird, wenn die Manipu-
lationseinheit betatigt wird, auf dem Ziel auftrifft, und
eine Zeit darstellt, zu der der Zeitpunkt durch die
Zeitanzeigeeinrichtung angezeigt wird.

System nach einem der Anspriiche 1 bis 17, ferner
mit:

einer Zeitunterweisungseinrichtung zum Unter-
weisen einer Person, die die lichtstrahlemittie-
rende Waffe bedient, Giber den durch die Zeit-
anzeigeeinrichtung angezeigten Zeitpunkt.
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Verfahren zum Unterrichten eines Lernenden in der
SchieBpraxis in einem Schie3ausbildungssystem
mit einer lichtstrahlemittierenden Waffe zum Emit-
tieren eines Lichtstrahls von ihrer Mindung in Ant-
wort auf eine Betétigung einer Manipulationseinheit
der lichtstrahlemittierenden Waffe, einem durch die
lichtstrahlemittierende Waffe beschossenen Ziel, ei-
nem Schussauftreffdetektor zum Erfassen einer Auf-
treffposition des Lichtstrahls auf dem Ziel und einer
Zeitanzeigeeinrichtung zum Anzeigen eines Zeit-
punkts, zu dem die Manipulationseinheit betatigt
werden sollte, wobei das Verfahren den Schritt auf-
weist:

Anzeigen des Zeitpunkts, zu dem die Manipu-
lationseinheit betatigt werden sollte, in Antwort
auf eine Betatigung der Zeitanzeigeeinrichtung
durch einen Ausbilder.

Lichtstrahlemittierende Waffe zum Emittieren eines
Lichtstrahls von ihrer Mindung in Antwort auf eine
Betétigung einer Manipulationseinheit der lichtstrah-
lemittierenden Waffe, gekennzeichnet durch:

eine Schnittstelle, der ein Zeitsignal zugefuhrt
werden soll, das erzeugt wird, wenn ein Zeit-
punktangezeigtwird, zu dem die Manipulations-
einheit betatigt werden sollte, wobei die Anord-
nung derart ist, dass die lichtstrahlemittierende
Waffe einen anderen Lichtstrahl emittiert, der
von dem Lichtstrahl unterscheidbar ist, wenn
der Schnittstelle das Zeitsignal zugefiihrt wird,
wobei der Lichtstrahl und der andere Lichtstrahl
Information enthalten, die anzeigt, ob der Licht-
strahl in Antwort auf die Betéatigung oder das
Zeitsignal emittiert wird.

Revendications

1.

2.

Systeme d’entrainement au tir comprenant :

un fusil a faisceau (7) pour émettre un faisceau
lumineux a partir d'une bouche de celui-ci en
réponse a une action sur une unité de manipu-
lation de celui-ci ;

une cible (4) devant faire I'objet des tirs dudit
fusil a faisceau ;

un détecteur d’impact de tir (2) pour détecter un
emplacement d'impact dudit faisceau lumineux
sur ladite cible ; et caractérisé ence qu’ il com-
prend

un moyen d’indication de minutage (102 ; 110)
pour indiquer, en réponse a une opération par
un instructeur, un minutage pour agir sur ladite
unité de manipulation.

Systeme d’entrainement au tir selon larevendication
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1, comprenant en outre :

un moyen d’affichage (101) pour afficher I'em-
placement d'impact dudit faisceau lumineux dé-
tecté par ledit détecteur d'impacts de tir.

Systeme d’entrainement au tir selon la revendication
2, dans lequel ledit fusil a faisceau émet en continu
un deuxiéme faisceau lumineux aprées avoir émis le-
dit faisceau lumineux en tant que premier faisceau
lumineux et ledit moyen d’affichage affiche un em-
placement d'impact dudit deuxiéme faisceau lumi-
neux sur ladite cible lorsqu’il change par rapport a
I'emplacement d’impact dudit premier faisceau lumi-
neux, en tant que trajectoire de vision dudit fusil a
faisceau sur une image simulée de ladite cible.

Systéme d’entrainement au tir selon la revendication
2 ou 3, dans lequel ledit moyen d’affichage affiche
un emplacement d’'impact sur ladite cible au minu-
tage indiqué par ledit moyen d’'indication de minuta-
ge, en tant qu’emplacement d'impact donné a titre
d'exemple se distinguant de l'autre emplacement
d’'impact.

Systeme d’entrainement au tir selon la revendication
4, dans lequel ledit moyen d’affichage affiche ledit
emplacement d’impact donné atitre d’'exemple dans
une couleur différente d’une couleur de l'autre em-
placement d’impact.

Systéme d’entrainement au tir selon la revendication
4 ou 5, dans lequel ledit moyen d’affichage affiche
ledit emplacement d’'impact donné a titre d’exemple
sous la forme d’un point affiché mis en surbrillance
par rapport a un point d'affichage de I'autre empla-
cement d'impact.

Systéme selon larevendication 4, 5 ou 6, dans lequel
ledit moyen d’indication de minutage sort un signal
de minutage lorsque ledit minutage est indiqué par
celui-ci.

Systeme d’entrainement au tir selon la revendication
7, dans lequel ledit moyen d’indication de minutage
transmet ledit signal de minutage audit fusil & fais-
ceau.

Systeme d’entrainement au tir selon la revendication
8, dans lequel ledit fusil a faisceau émet un troisieme
faisceau lumineux lorsque ledit fusil a faisceau regoit
un signal de minutage transmis par ledit moyen d'in-
dication de minutage, et ledit détecteur d'impacts de
tir transmet un emplacement d'impact dudit troisie-
me faisceau sur ladite cible, en tant que ledit empla-
cement d'impact donné a titre d’exemple, audit
moyen d’affichage.
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Systéme selon la revendication 7, dans lequel ledit
moyen d’indication de minutage transmet ledit signal
de minutage audit détecteur d’'impacts de tir.

Systeme d’entrainement au tir selon larevendication
10, dans lequel ledit détecteur d'impacts de tir trans-
met un emplacement d’impact sur ladite cible lors-
que ledit signal de minutage est entré dans ledit dé-
tecteur d'impacts de tir, en tant que ledit emplace-
ment d’impact donné a titre d’exemple, audit moyen
d’affichage.

Systeme selon la revendication 7, dans lequel ledit
moyen d'indication de minutage transmet ledit signal
de minutage audit moyen d'affichage.

Systeme d’entrainement au tir selon larevendication
12, dans lequel ledit moyen d’affichage affiche un
emplacement d'impact sur ladite cible qui est recu
dudit détecteur d'impacts de tir lorsque ledit signal
de minutage est entré dans ledit moyen d’affichage,
en tant que ledit emplacement d'impact donné a titre
d’exemple, se distinguant de I'autre emplacement
d’'impact.

Systéme selon I'une quelconque des revendications
8 a 13, dans lequel ledit moyen d’indication de mi-
nutage transmet ledit signal de minutage par le biais
d’'une liaison @ communication sans fil.

Systéme selon I'une quelconque des revendications
1 a 14, dans lequel ledit moyen d’affichage affiche
un moment auquel le faisceau lumineux émis par
ledit fusil a faisceau lorsqu’on agit sur ladite unité de
manipulation frappe ladite cible.

Systéme selon I'une quelconque des revendications
1 a 15, dans lequel ledit moyen d’affichage affiche
un moment auquel le minutage est indiqué par ledit
moyen d’indication de minutage.

Systeme selon I'une quelcongue des revendications
1 a 16, dans lequel ledit moyen d’affichage affiche
la différence entre un moment auquel le faisceau
lumineux émis par ledit fusil a faisceau lorsqu’on agit
sur ladite unité de manipulation frappe la cible et un
moment auquel le minutage est indiqué par ledit
moyen d’indication du minutage.

Systéme selon I'une quelconque des revendications
1a17, comprenant en outre :

un moyen d’enseignement de minutage pour
enseigner a une personne qui fait fonctionner
ledit fusil a faisceau le minutage indiqué par ledit
moyen d’indication de minutage.

Procédé d’entrainement d’un joueur & la pratique du
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tir dans un systéme d’entrainement au tir ayant un
fusil & faisceau destiné a émettre un faisceau lumi-
neux a partir d'une bouche de celui-ci en réponse a
une action sur une unité de manipulation de celui-
ci, une cible devant faire I'objet des tirs dudit fusil a
faisceau, un détecteur d'impacts de tir pour détecter
un emplacement d'impact dudit faisceau lumineux
sur ladite cible et un moyen d’indication de minutage
pour indiquer un minutage pour agir sur I'unité de
manipulation, ledit procédé comprenant I'étape con-
sistant a :

indiquer le minutage pour agir sur I'unité de ma-
nipulation en réponse a un fonctionnement dudit
moyen d’indication de minutage du fait d'un ins-
tructeur.

Fusil & faisceau destiné a émettre un faisceau lumi-
neux & partir d'une bouche de celui-ci en réponse a
une action sur une unité de manipulation de celui-
ci, comprenant et caractérisé par

une interface devant recevoir un signal de mi-
nutage généré lorsqu’un minutage pour agir sur
'unité de manipulation est indiqué, I'agence-
ment étant tel que le fusil a faisceau émet un
autre faisceau lumineux distinguable dudit fais-
ceau lumineux lorsque ledit signal de minutage
est entré dans ladite interface, dans lequel ledit
faisceau lumineux et ledit autre faisceau lumi-
neux comprennent des informations indiquant
si le faisceau lumineux est émis ou non en ré-
ponse a ladite action ou audit signal de minuta-

ge.
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