8 August 2006 1 SHOOTI NG TRAI NI NG SYSTEM W TH DEVI CE ALLOW NG | NSTRUCTOR
TO EXH BI T EXAMPLE TO PLAYER | N REAL- TI ME BACKGROUND OF FHABghXZEPerI ON 1.
Field of the Invention: The present i nvenLi on relates to a shooting

trai ning system and nethod for training pl ayer i-n shooting practice, and
nore particularly to a shooting training systemand nethod for training a
pl ayer for a shooting conpetition which determ nes shooting skills based

on the inpact gWOTTINGI ' ' | r gun hits
a target. 2. Descri ptionﬁg}mitpﬁreN%eFeﬂEwmwe?g gﬁgr%,&nihgg?ﬁﬁg has been

known as one INSTRUGEOR Tdp BXEHBIT EXAMPAE T RDLPAER AREAL-has been
desired to use beamguns in lieu of reqq gguns whi ch need to be handled
with sufficient care for safety. Known beam guns include beam guns which
use flash light that have been devel oped for conpetition use and beam

guns, devel oped for ShMé%Rr@Nﬁ%FWEHWEﬁ%N“ cally connected by
act s.

wires toa conputer for indicating shot inp e accuracy with which
an optical systemdetects the inpact |ocation of a |aser beamenmtted from
a beam gun 1s riRigld édheolmeeption:conpetition | evel . Beam guns for

emtting |aser ﬁ?@'ﬁ?e@%ﬁtqln%ﬁt?&"f'ir%?&etsotOBaAQHHEEin%OQPaining system
and method for training a player in shooting 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.

2. Description of the Related Art:

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 electrically connected by wires to a
computer for indicating shot impacts.

The accuracy with which an optical system detects 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 nmade to neet the above requirenents
and also to performa shooting conpetition score cal cul attidugupress
accurately and with an increased speed. In accordance with an aspect of
the present invention, there is provided a shooting training system
conprising: a beamgun for emtting a light beamfroma nuzzle thereof in
response to an action on a mani pulating unit thereof; a target for being

shot by said beam,gun; .shot _i.npact detector for detectin n i npact

| ocati on %F g Fdlﬁigﬁpg$é89roﬁfggfﬁstﬁg88&9 éﬁdmﬁpﬁiﬁa Wﬁﬁ?ca??ng neans
for indicabing achlakBachesaahao8138! foBRLPULAL LiNghoBihg | N accordance
w th anot her aspect of the present invention, there Is p?OVIded a net hod
of traini cgmpetpkaphngcbreshadtulgtphgchreeesp acsheatebhy &nadiwitg system
having a beam gun for emtting a |ight beamfroma nmuzzle thereof in
response B8 aRCHERF6A &RS&%mani pul ating unit thereof, a target for being
shot by said beanlgEH detector for ﬂﬁtecting%gn i npact

| ocation of said i h?%ﬁggggnﬁgngggﬁ AP gatPeghd°ti MigPT it [

g eamon-s targer; d-ti g ting nmeans
for indi gakbRgianti BhBget 953k o0Rathea "BALBHLALI PYa YRl by $¢kbem Mt hod
conprising the step of: indicating the timng to act on the manipul ati ng
unit wthceapdisingngai bdemagingforeansttingaechbt dancieesmt hrgreta anot her
Aspeet of 1o PERS R, e e Re o 0n st "EE Can %2 B R IST 2 REATR IR RS

‘unit thereof; a target for being shot 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 said manipulating
unit.

In aécordance with another aspect of the present
invention, there is provided a method of training a
:playing in shooting practice in a shooting training system
having a beam gun for emitting a light beam from a muzzle
thereof in response to an action on a manipulating unit
thereof, a target for being shot 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 manipulating unit, said
method comprising the step of: indicating the timing to
act on the manipulating unit with said timing indicating
means., |

In accordance with yet another aspect of the
present invention, there is provided a beam gun for

emitting a light beam from a muzzle thereof in response to

an action on a manipulating unit thereof, comprising: an




emtting a light beamfroma nuzzle thereof in response to an action on a
mani pul ati ng unit thereof, conprising: an 2 8 August 2006 8 Augehd098e for
bei ng supplied with a timng signal which is generated when a timng to
act on the manipulating unit is indicated, the arrangenent being such that
the beamgun emts a |light beam distinguishable fromsaid |ight beam when
said timng signal is input to said interface. In accordance with a further

aspect of .the resent jnvention,.there,ij rovi ded a, di spl ay. device for

G ol ay! nd"SRT FAGReEoFoRaL an = GRe A PRy eb ROk BYriER. Spedf B FEET om
beam gun pBnEaRERSALEA 8NtaREhQNtON28r BRNLRM! ALLDGu YR Ind heh £0fis _
conprising: an interface for being supplied wwth a timng signal which is
gener at edindtientad} i phagatpaagémentt beingnspuhathay tietbésm ¢uudi cat ed, the

arrangenent being_such that the disp[az devi ce displaﬁs an inpact |ocation
on the tafféfsSwhehightdbepnnilagtsnghashpklenpuent 825@i High heABe, as an
exenpl ary, .| . Jocation_distinguished fromthe other_.inpact |ocation on
sai d targgP?HE?§gdlgé?lPﬁeség%%%pg%y%%ﬁu réﬁA%%§8 5¢ %ﬁ% ?%ally shows a

conventional electrofi gcebPahhBE wePAPEt ELLPResYsESBXUSHAGREAm guns whi ch
can be installed in a conpetition field. As shown in Fig. 1, the

convent i opaesehtctinvantishpothage cosperovidadsysiesphayg devitarbdrty of

shot i”pagisgf5§358r§nzi§8§£%ifgggtign on a target of a light beam
emitted from a beam gun in response to an action on a
manipulating unit thereof, comprising: an interface for
being 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 display
device displayé aﬁ impact location on the target when said
timing signal is input to said interface, as an exemplary
impact location distinguished from the other impact
location on said target.

Fig. 1 of the accompanying drawings
schematically shows a conventional electronic shooting
competition 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 impéct detectors 2 positioned in
alignment with respective shooting boxes each defined
between two partition panels 3.

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

' 2a




alignment with respective shooti ng boxes each defined between two
partition panels 3. In Fig. 1, five sets of shooting boxe$ A4s§3008 shot

i npact detectors 2 are illustrated. However, the nunber of these sets is
not limtative. Basically, one shooting box 1 and one shot inpact detector
2 aligned 2a - - - ------- - ---- 8 August 2006 therewith correspond to

each other in position and conpetition. Light beam 34 is projected from one

shooting box 1 togard one shot |ngact detector 2 aligned therewith. Square
or circul 5PCEEFYER BPAFESHOPS FPxBACRoORIeFr bRtPPELeIO? 22N shot i npact

detector ZonTpeituont ifiante 19fait!da Lsdstoplates 4081 BLLy provide common

target plane 5. The face oot xes whic confront target

pl ates 4 gabbitlivigoboxi deteaamanosboghbngirPa8tAdgUstt3008 aphgned6. Common
target plane 5 and common shooting plane 6 lie parallel to each other and
extend vefhp&ariyh.in Fig. 1, common target plane 5 and common shooti ng
pl ane 6 are spaced fromeach other_b

10 mor 25 5 m for exanple,
dependi ng on the conPetftiBh %%Eﬁ?}a¥aF@59eEI%f%§e44d+?fé§xﬂ%pg£d?ng ei t her
on 10 mtargat @hce0B 22N &R 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

2b




In Fig. 1, the common shooting plane 6 across each shooting box has a
width of 1 mfor one-gun to one-- 10 target, and a vari abl 8 AngustB08@®r
one-gun to n-target. As exenplified, each shot inpact detector 2 has a
width of 30 cm and the two adjacent shot inpact detectors 2 is spaced |
m Each shot inpact detector 2 emts conical beam 15 8 froman infrared
LED. Emtted conical beam 8 reaches only the shooting box that is
positioned gh4ECtdy | % toi ct detector from which

coni cal beaL?n1 8is enq}%"tu%g?nt}%f ?# %%%ﬁ%,se%$t%%%i%?°wn@%s not
reach two sopid RhRMRS Ao tdeis aELL 2Q..Li ght_beam 34, projected from
| aser gun 7 whi chri;gi I S posi t? onedﬁas aé%g%nq ge%é_?rﬁi]%eclﬁtjbcf%t%g' shooti ng :
boxes represents a sﬁgnaﬁ_;nh@rqgﬁmﬂdhlggya' - ld Qht. be 34
conprises a highly paraIIeP | i ght ‘beam an Fgggﬁgée gﬁ%ﬁ‘%é?be‘”blate 4 as

a |1 ght spatodiatly gieind ale pdlfieth:Sin 2dite ARIIFIFH Jngli on 1o

I ncrease the electrical, nmechanical, and optical accurdcy o August
2006 posi m,0rf cdetesinple O epkal dial & N teHeS Rbnipd t3RQlor RAGTL . det ector 2.
Therefore, the accuracy with which the inpact |ocation of the | aser beam
enitted frdangethplates 4gdifFdrs digierntiedy @annee RNOUBNIN A ryaOHREL i tion
level. 5 Fig. 2 of the acconpanyi ng drawi ngs shows, partly In block form
a structur & 26r Bnewest.of the

In Fig. 1, the common shooting plane 6 across'
each shooting box has a width of 1 m for one~-gun to one-
10  target, and a variable width for one-gun to n-target. As
exemplified, each shot impact detector 2 has a width of
30 cm, and the two adjacent shot impact detectors 2 is
spaced 1 m. | | |
Each shot impact detector 2 emits conical beam
15 8 from an infrared LED. Emitted conical beam 8 reaches
6n1y the shooting box that is positioned directly in

front of the shot impact detector from which conical beam

8 is emitted. 1In principle, emitted conical beam 8 does
not reach two shooting boxes at the same time.
20 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
25 __detector 2 has an adjustment function to increase the

electrical, mechanical, and optical accuracy of a




conventional el ectronic shooting conpetition system Fig. 2 Illustrates

| aser gun 7 used by a player, target plate 4, player PC §pagesgafo
Conmputer) 66, and switching unit 10 96. Switching unit- 96 conprises a

swi tching hub of 10BASE-T LAN (Local Area Network) 65. Player PC 66 is
electrically connected to shot inpact detector 2 through swtching unit
96. The players each operate laser gun 7 to emt is |aser beam 34 toward

target - pl atig, <% ©¥h G + Wt anpt her, who pasticipate in the
el ectronic Egohoot I ng %)%Prr%%ﬁet(\éoibggg%]f eTBrat n‘és?‘g o IPHE added
based . on tfrddmsHcts | oG d Iagﬁé on. t.arget -plate 4. Light
beam 34 is emtted from@%gﬁg%ﬁ ode rr%gﬁtg%%é?nmz@’ I"g?é"fﬁ) 7. As wth a
real bul | etinfdit fICURBiSEAF WL lA@r ?&@ shob, fLom t zzl e of
| aser gun 7 and travels straight para Ibe tor%'f?ﬁte&?q ne t(g'} esﬁg tlgsfe aser

gun 7. AS dReCT 6] @dhdsed Nain IWB Ao €O a Zodmbd tFUH NEJALOet plate

4 which Is aligned wwth laser gun 7 of a player ectrically connected

to plager PC 66. 4 8PAOU od0@he Blodwmipdiy iy HreRlidys SBolds display
screen the player's nunber, the shot nunber,. the score corresponding. to

the shot manitdry, imhdlatkalfamr & Mdﬁiﬁdmaﬂwto@fi RRheWhi ch |i ght
beam 34 hits target plate 4, sinultaneously 5 or at different tines.
conventional electronic shooting competition system. Fig.
© 2 illustrates laser gun 7 used by a player, target plate
4, player PC (Personal Computer) 66, and éwitchiﬁg unit
10 96; Switching unit 96 comprises a switching hub of
IOBASE-T LAN (Local Area Network) 65. Player PC 66 is
electrically connected to shot impact detector 2 through
switching unif 96.
The players each operate laser gun 7 to emit
~ 15 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
20 laser gun 7. As with a real bullet shot from a real gun,
;aser beam 34 is shot from the muzzle of laser gun 7 and .
_travels straight parallel to the line of sight of laser
guﬁ 7. |
As described above, shot impact detector 2

25 including target plate 4 which is aligned with laser gun

| 7 of a player is electrically connected to player PC 66.




Pl ayer PC 66 or shot inpact detector automatically carries out a shooting
conpetition score calculating process. Since the scores %ﬁ”ﬁﬁ§289%yers can
t hus be cal cul ated accurately at a high speed, the 10 el ectronic shooting
conpetition system can nanage shooting conpetitions snoothly. As descri bed
above, each shot inpact detector 2 emts conical beam8 (see Fig. 1) in
the direction of the corresponding shooting box. Laser gun 7 has a

oot oal ChemargEuRe o SELERRCA LS GU6R1RL0S-LAE O LRAR s o0

coni cal

phot odi ode fifmp&ser tReNsHot in@nber'uréﬁésségf.glr%g%@e%%;éh}rﬁhfpo%é ng box is

ained at target plate 4, laser gun 7 IS una 0 béam 34. 20

Consequent Ishot heafh&E] Ieé Ce SO S & ONRRY | Eﬁ@r&ﬁé‘;@@%ﬂ@@l@e& safety

in the handling of laser guns 7 in conpetitions. asmuch as a srgnal
(coni cal bednidl) BBy Ngeams3ONE L1 ODstd Of , RS IdddUbdSBPT - 9un 7

to emt 25 light beam 34 is generated by shot inpact detector 2 “conmbi ned
W th t &rgetorpladt el¥f fédmntel einigsani ¢ shooting 5 8 August 2006 conpetition
systemis nore target dom nant than gun domi nant in conpetitions.
Accordi ngly, the el ecthl@yiexr P€hé6t iomg shapeinpdcin detelcgdd s a fair system
where the wll of the conpetition sponsor (referee) Is held in
: automatically carries out a shooting competition score
calculating process. Since the scores of the players can
thus be calculated accurately at a high speed, the
10 - electronic shooting competition system can manage
shooting competitions smoothly.
As described above, each shot impact detector 2
- emits conical-beam 8 (see Fig. 1) in the direction of the
corresponding shooting box. Laser gun 7 has a photodiode
15 mounted thereon near its muzzle and facing forward.
Unless conical beam 8 emitted from shot impact detector 2
is detected by the photodiode on laser gun 7, i.e.,
unless laser gun 7 in the shooting box is'aimed at target
plate 4, laser gun 7 is unable to emit light beam 34.
20 . Consequently, the electronic shooting competition system
- provides safety in the handling of laser guns 7 in
competitions.
Inasmuch as a signal (conical beam 8) serving
as one of conditions for permitting laser gun 7 to emit

- 25 Light beam 34 is generated by shot. impact detector 2

combined with target plate 4, the electronic shooting




5 resgect. Laser gun 7 emts a plurality of successive [|ight beans 34 in
one triggering action. The emi ssion of plural |ight bean8ARugdld®es pl ayer

PC 66 or shot inpact detector 2 to calculate not only a score for each
light 10 beam 34, but also an average of scores for respective |ight beans
34. The em ssion of plural light beans 34 also nmakes it possible to give
di fferent scores due to a slight mnbbling of the hand which has triggered

I vert body. ment s, of .t | ayer into 15
nﬁ?rg:i ggln vaﬂ L}jgﬂ'rs}51 ere 1:Ce?'ptlhse RS tracﬁﬂ% %éi/ % ion system

d rn ch ha not been :
i o %d&&%ﬁinﬁq_@%tdn{de%%ﬁ{ %CCP %'ztw t?lc}'t L 5’H‘é’ triggering

available in conpetltlon a T84l
action. Li HHodi§: rfptidibh & RA% 15 second |ight
beam) for use in e det eg't |lon of ann{ ek ad%ta oca &ﬁ%%a?fj |g t beam

di <t 1 ngui Shigna. Sk c@mp@ﬂiaeﬁmsﬁoqfsoql s(tfegeewe%f)' g 42 iight beam i rom

the other |ight beans. Insofar as |'aser gun I's recel ving conlcal beam
8, thesposidespeciet ecting signal is 25 continuously emitted fromlaser gun
7 even when laser gun 7 is not triggered. 6 8 August 2006 \Wen the

position detecting sipaskerhgha t7aegets Al plardalishobri gRacksdei,gct or 2
detects the inpact location of Iight beam 34. The inpact location is

light beams 34 in one triggering action. The emission of
plural light beams 34 causes player PC 66 or shot impact
detector 2 to calculate not only a score for each light

10 beam 34, but also an aVerage of scores for respective
light beams 34. The emission of plural 1light beams 34
also makes it possible to give different seores due to a
slight Wobbliﬁg of the hand which has triggered laser gun
7. and also to convert body movements of the player into

15 numerical values. Therefore, the electroﬁic shooting
6ompetition system can provide novel competition patterns
or modes which have not been available in competitions in
which a real bullet is shot in one triggering action.

Light beam 34 contains a position detecting

20. signal (second light beaﬁ) 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. Insofaf as laser gun 7 is receiving
conical beam 8, the position detecting signal is

25 __continuously emitted from laser gun 7 even When laser gun -

'_7.is not triggered.




successively transmtted fromshot |npact detector 2 to 5 player PC 66,
which can display a sinulated i mage of target plate 4. PBygpstR8066

di spl ays the inpact |ocation of 1|ight beam 34 as a succession of |ight
spots on the sinulated i nage, showing the inpact |ocation as it 10 changes
as a‘trajectory followed by the sight of laser gun 7. Wien laser gun 7 is
triggered, laser gun 7 emts fromlts nuzzle the position detecting signal

and the |ight- beam digfLRguishing: sl gna ich are.,contaiped 15 In |ight
beam 34. Shot i npact d@%ggtg?éZbgg%g%gg é%%gcﬁﬁggt?ﬁﬂnﬁ ?Q£F$nbﬁ§9%%al and
al so the i | §cakij eghl e Lstinguishing sjgnal on target
pl ate 4, gggs%?aﬁén%?gﬁt%@pﬁhgag%tggﬁgﬁi%ghggaérgggbaP&mgggkglayer PC 6%

di spl ays onLébetsbiubat edghimpgam§ 34ar GfﬁeZngéakelgng%égJ gctory of the

position detecting signal and the inpact locatron o | Tght beam

di sti ngui shewgcess pnely asrdhsii t85d Shesh f $106¢ t DEphEfl §6EQEYRI 2

position detecting signal. Fig. 3 of the acconpanying draw ngs shows 25

target Pl atplayeAsPGho6n whibhoca, dissnef ! 8iButabss iffgdtsesurface ten
annul ar areas, Including a central 7 8 August 2006 circular area just
around centtarget dddated4by ten concentric circles around center 0. These

areas are al so
_ Player PC 66 displays the impact location of
light beam 34 as a succession of light spots on the
simulated image, showing the impact location as it
10 changes as a trajectory followed by thé sight of laser
gun 7.
When laser gun 7 is.triggered, laser gun 7
emits from ifs muzzle the position detecting signal and
‘the light beam distinguishing signal‘which are contained
15 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 transmits the. impact location to player PC é66.
Player PC 66 displays on the simulated image of target
20. plate the trajectory of the position detecting signal and
the'impact location of the light beam distinguishing
signal as distinguished from the trajectory of the
"position deteqting signal.
Fig. 3 of the accompanying drawings shows
25 targef plate 4. 'As shown in Fig. 3, target plate 4 has

on its surface ten annular areas, including a central




referred to as score areas. Target plate 4 also has an outside area around
the annul ar areas. The player gets 5 no score when |ight PéugS2086ts the
outside area. A score for the outernost annular area, i.e., the annul ar
area marked with "1", is 1. Scores for the other annular areas are
progressively increnented by 1 toward center 0, and the score for the
central circular area is 10. 10 As described above, when the position

detecti ts t t plate 4, shot t

det ect or 2 Sy 84 D Hitrhd sttt Bl o7 ion |

I t | ate 4. The or n of
tﬁéacLSPdf’#a%%Qegiy%%m‘*%‘;’f%%.gn%&e@%rht%an o WS s Fracteh "when
th t 738 d, f t toth
| rr;e)alzpp?gceft% on (éxd)rt )%llssys)cca cuI at&dgje aélggﬁ @Jﬁ%e rJgsr%e gﬁt]eg%rn wherg thg
| npact | ocaut@ide.anba idrodiRf i Mithd Sad AU HA t%fféeigﬁd?e{}e r&éﬁSCOFe For

the shot. 20 Shot inpact detector 2 has an optlcal ‘Sys ecting
the inmpact nlooGaior@N wiien aligpit Mednf 34 niS tQR;t 'diﬁ!sr%)és a%’BaCOWTH' Ses a

condenser |lens and a sem conductor device. I'e a CCD (Charge Coupl ed
Devi ce) or seoR8Dfiorr atai lalednfodt Wmaar @:e%'i Sied .CORGUC teimdqii ce, the

PSD is preferable to the CCD 8 8 August 2006 for its cost and detecting

- speed. TheaPsh magkad wi-thdi"i¥nsiienal. c@doarls FRReMe REhERMARE.ar

| areas are progressiveiy incremented by 1 toward center O,
aﬁd the score for the central circular area is 10.

.10 As described above, when the position detecting
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
farget plate 4. Thé_origin of the coordinate system is

15 '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 caiculated, and one of
the score afeas where the impact location (x, y) is
positioned is located to determine the score for the shot.
20 Shot impact detector 2 has an optical system
_ .for detecting the impact location on target plate 4. The
6ptical systemAcomprises a condenser lens and a
semiconductor device. While a CCD (Charge Coupléd
Device) or a PSD is available for use as the

25  semiconductor device, the PSD is preferable to the CCD




If a {'aser beamis focused by the condenser |ens and applied as a beam
spot to the two-di nensional 5 current generating nenbran%ﬁ%%uﬁze@%rdlnate

position (x, y), then the two-dinensional current generating nmenbrane
generates therein currents which are two-dinensionally |Ilinearly.
commensurate with the coordinate position (x, y). Specifically, the

t wo- di nensi onal current generating 10 nenbrane generates two currents Ixl,

2 11 0w ngcon 190 6RPOSIA Cack EE1)8N5,hANT e 3 axls ang Lvo currents

lyl, 1ly2 flowng in two opposI
coor di nat esameﬂsmnaiwec&@fm g@éﬁeﬁggiﬁgqpen(%ay% are cal cul ated fromthe

currents Ixl, Ix2, lyl, Ty2 15 accor ol l owi ng equations: x =

((1x2 - 1x1)] (1x2 + 148 a Masdl i 19 9dddoelt by Wirle HindalLo PO!

position where both (Ix2 Ixl), (ly2 Iy are zero is d as the

el ectrical hewks 2hdegplicdlas prsbart $poF i ru(& uﬂ% Pmddes bt Tar get

plate 4 needs to be positioned two-dimensionally wth respect to the PSD

Wit hinfan atdmovebt eeamaataingg Megerand 46 BRHdOMH e FOPLELE, cappetition
system laser gun 7 and shot I|npact detector 2 should preferably 25

oper ate i n ®yndiremitdre wivdr Gashaideil durmeme gdresaly MEma-dmser gun 7
and shot inpact detector 2, 9 8 August 2006 conical beam 8 emtted from
shot ' i npactysfarades thepedw ideyents which are two-dimensionally
linearly commensurate with the coordinate position (x, y).
Specifically, the two-dimensional current generating
10 membrane generates two currents Ixl, Ix2 flowing in two
opposite directions along the x-axis and two currents Iyl,
Iy2 flowing in two opposite directions along the y-axis.
The coordinatés X, ¥y of the coordinate position (x, y)
are calculated from the currents Ixi, Ix2, Iyl, Iy2

15 according to the following equations:

b4

k(Ix2 - Ix1)/(Ix2 + Ixl)

Y = k(Iy2 - Iyl)/(Iy2 + Iyl)
The beam spot position wherg both (Ix2 - Ix1),
(Iy2 - Iyl) are zero is defined as the electrical and
20 mechanical 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.
In the electronic shooting competition system,
laser gun 7 and shot impact detector 2 should preferably

25 ~ operate in synchronism with each other. in order to

'synchronize laser gun 7 and shot impact detector 2,




pul sed beam whi ch varies periodically. Laser gun 7 detects the pul sed beam
emtted fromshot inpact detector 2 with the photodi ode &AugisRddat es a
synchroni zi ng signal based on the detected pul sed beam Laser gun 7 emts
light beam 34 in synchronismw th the generated synchronizing signal. As
descri bed above, there have recently been available electronic shooting
conpetition systens which are safer and nore applicable to various

conpet i ti oncHRIdA'BSakN8 t i itj on systens. Since
it is expected that ,abecgﬁéﬁﬁleg?wt rﬁ %'B‘?)Qﬁﬂééxggrﬁ%%gakz 8&"?%“?853?100“ ng
conpetiti onRulfiad begap wiishevpsies periodiaallyeneral conpetitions and attract
a rapidly growngsep t o I r L L sirable to construct a
schene for bringi nsg u?ue'?ettggﬁ%%t%s%%t ?’r‘fg';éép‘li a@%gg". %UIUI%&Y%&E"I fib/ﬁKlTl ON It
i s theref orl@R@Chbdetectar ad ewikdui teat photddiopeesanid evenrates t®
provide an &} &M LG LUPS §L_Nysyshem which is effective in
bri ngi ng upsex}pl ﬁ%/gr?gk.@oigggéépr%om C g’ndot(t)bgn%éyeccot ePHIT S LM HodpPhg
traini ng sy@4rnf se@otdilightt beamedoth nemchitomispr agitht thavgshepatdws a
timng indi | lch, when a person who operates a beam gun,
l.e., a shoﬁdnﬁ%;ﬂ?@ffmghtrai ned in shooting practice, allows an 10 8
August 2006 i néi$ udeseribedcaduivd,othehe phagereteontlydibeaie avdilablg to

pul | the tidigggoRt Eh%otﬂﬁﬁf‘%‘ﬁp\@“tlignngfs{errﬁisn%vﬁi%%' are safer and
more applicable to various competition patterns than real bullet
shooting competition systems. Since it is expected that, because
of the above advantages, 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.

SUMMARY OF INVENTION
It is therefore an object of an embodiment of the present
invention to provide an electronic shooting competition system
which is effective in bringing up players for electronic shooting
competitions.
A shooting training system according to an embodiment 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, aliows an

10




trajectory of the sight of the beam gun which is ,displayed on a display
means. Since the difference 5 between the time at which thAugshy@io act ual |y
pulls the trigger of the beamgun and the tinme at which the instructor
decides for the player to pull the trigger of the beamgun is known to the
pl ayer, the shooting training systemis effective in bringing up the :
pl ayer 10 for electronic shooting conpetitions. The display neans may

display an 4 l.ocation qQn target at the tim i ndi cat ed, by the

timng i ndilcﬂmCt%ﬁ%F %%cqhifgciﬁa Ff]arﬂééf‘c‘i o dRPIGATS 3 hidn ol ayer

to visuali dif.fer t the 15 tine.at, which.the player

actual ly pﬁtl%l t le ‘{t{rel ggeglgo#e Oﬁ:tr}bee}rﬁa&r?%a"% t9 ja"”rmtﬁﬁq ?ri’et he

i nstructor wepidlaerd Ae Wi R 3 Gl lnddip il 950"  he beam gun. The
to e di sp 5&

timng indicating ans may be “connecte ans to allow the

-shooti ng UIRIgH I IrPB A1 PN 2 dhirdl SRRe G GRIUd1Y sequence

“and can be sinplified in arfangenent. The ti'mng 1 ndicating neans nmay be

connecked wRtvden heRMane BY QiR tHd §139%:C URNIGR iR11d thd 0 al low
the player to highly concentrate on a shooting 25 conpétition. August

2006 The dirdjgigey wEFathedpat sRhAknd theddiiicoRt! Qniilkd tukj ectory of the
sight if the beam gun and inpact |ocations, the difference between the
ti me when tinstriwiteg dedidgisc foed thy phlayer to pull the trigger of
the beam gun is known to fhe player, the shooting
-training system is effective in bringing up the player
10 for electronic shooting competitions.
The display means may display an impact
location on a target at the timing indicated by the
timing indicating means. Thé displayed impact 16cation
allows the player to visualize the difference between the
15 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.
The timing indicating means may be connected to
the display means to allow the shooting training.system
20 to perform a high-speed processing sequence, and can he
simplified in arrangement.
The timing indicating means may be connected to
the beam gﬁn through a wireless communication link to

allow the player to highly concentrate on. a shooting

25 competition.
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timng indicating nmeans and the tinme when a |light beamemtted fromthe
beam gun hits the target. Wth the above information di splAagest200he pl ayer
and others can visibly recognize any triggering timng deviations which
serve as useful information in training shooting players. The shooting
training systemmay have a timng teaching neans for teaching the player
the timng indicated by the timng indicating neans. The tim ng teaching

means al |l ows theTRkayg&isplhQ ReHy Z he 4:ikAi i ndi y & he
i nstructor who %gﬁr at sSp tg_e ti_%gﬁg ﬁqn%)l( cé:{'lbﬁ]gmrfeaﬁs, ggﬁﬁq?@ plfﬂ I t}'t"?ne
trigger of WALLHELN Oéﬁheaﬁ'gﬂ"ﬁéfr@@ogﬁiamcglﬂm Ay imPiantelodedigisy e can

reduce the difidretvcneRthrieE et fimd W SAL Tz al, Limng
to emt t eI |, i gh_t fromthe gggn?g]uén%ﬁg %%a&'éﬁ@ng’ghsa{?ﬁgwé%??%&e{héhooti ng
skill ef fi dighedindigatiggoe anf agichéhe otifrex mehen ealighd sheamd ealittad ages of
enbodi ment réfm the Pedss LN t3 ] b p nt fr, the

fol |l owi ng d(éscri ption wt u?eﬁ‘{grgetnlg t}tglgbltaﬁe@ggggtrm@%n%cﬁéé '{I‘rf§\';n\%nﬁé5°"\'/mi ch

i |1 ustrate HRRIDYRL: othe hBlgyeiseandi mibers ocanBRIEDIPESEROGHIEN GyTHE
DRAW NGS  }7igl ity StimdR Ji ol d i ~$C i | f; conv.ent i onal

el ectronic s??qoti ng cqn%g??ﬂaghﬁéyzﬂ{@r%%uggggébag%\rg%\g%{g;m%rg?aﬁpg P vi ew,
partly in BI¥@ingciheolngasplayeist ural arrangenent of the el ectronic

o et o ¢ okt ot SR, et Hefndhd 4 iRl idadifily 1 1

_ means forteaching the player the timing indicated 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
difference between the indicated timing and the actual timing to
emit the light from the beam gun, the player can increase the
shooting skill efficiently.

The above and other objects, features, and advantages of
embodiments of the present invention will become apparent from
the following description with reference to the accompanying
drawings which illustrate examples of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
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Fig.4 is aview, partly in block form of a structural arrangenent of an
el ectroni ¢ shooting conmpetition system according to a fi#$#&ugewB8e ment of
the present invention; Fig.5 is a view of a sinmulated i mage of a target
plate which is displayed by an external PC in an enbodi nent of the

el ectroni c shooting conpetition system Fig.6 is a circuit diagramof an
enbodi nent, partly in block form of a circuit for generating a trigger

signal for a la R | W=Tol o _show ng_signal waveforns. _
generated in thgﬁbé?ﬂgui%;ggﬂg Eliﬂéag\’l?és\ﬁaox%/i é\N,°‘8’é¥?ﬁ§°i"ﬁ'bﬁz%ﬁ{f98f% of a
struct ural shootingammpeditiam syistetr asimg demrhi ggnspnpet i tion system
according to a enpogdi rent of ..t he pr.esent jnvention. TAI LED

DESCRI PTI ON OF ﬁé(?%geﬁlrglqgw EI\/B%.I)P&/EI\'III‘S BIBEK d0BH: rehta AIGFEERF oni ¢
shooti ng cafpangementeftbm eboxdrdnigshooting toaipention spstersf the present
i nvention 13 8 .. 2006, w |l first be described helow. Fig. 4 shows,
partly in bl oc@ggaftrhs g S’t’?‘)ycto r & t%F?%ﬁg‘@ it uﬁpgaﬁneﬁlé%t ?i%‘?téonkchooti ng
conpeti ti oshpdingncasspetitinn syséefi;rst  enbodi nent of the present

ncoording to tRaST IS SrbisH moRe i SU88K; o8 1dlorf ¢ 5URIKUrEl emont o
of the con@&nmngesierd eofr @m c eddobbindg shooting competition system
acco_rding to a first embodiment of the present invention;
A Fig.5 is a view of a simulated image of a target plate which
is displayed by an external PC in an embodiment of the
electronic shooting competition system;

Fig.6 is a circuit diagram of an embodiment, partly in block
form, of a circuit for generating a trigger signal for a laser gun,
the diagram also showing signal waveforms generated 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 preéent invention.

DETAILED DESCRIPTION OF THE PREFERRED
_ EMBODIMENTS
1*'. Embodiment:
An electronic shooting competition system according to a
first embodiment of the present invention
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conpetition systemshown in Fig. 2, external PC 101 as a _display neans and
external trigger switch 102 as a timng 10 indicating neaﬁé@g¢ﬁ8§@5parts
shown In Fig. 4 which are identical to those shown in Fig. 2 are denoted
by identical reference nunmerals. External PC 101 conprises a persona
conputer having a display screen and a keyboard for entering 15 inputs.
External PC 101 is electrically, connected to shot inpact detector 2

t hrough swiwLii neli#ee tb6desEXIBES 101 di sph a si nulat.ed. i mage of
target plate 4 on its dis%?ay scrggﬁf 'tﬁ?ﬁ%l %K#ﬁﬁ?sdi%%f§§%,ln

sequent i al ylaek ificrm 2G db EPhSYuEE], e&ﬂraﬁ%\ég%é'r#’@ aGE LR ggi%cg{'iz%rg{c the

position detecting signal (second |ight det ect I npact

det ect or 2,shawtaing ajenjetition . Ibyaé&}grﬁ,%ttoog ffﬁg{ gun 7 held by
t he.pl ayer, and al so the inpact ocations of the l[ight beam distingui shing

signal (| i gbqEnsgdmofetles t et hyns hdivdngiaat, dALciRéwR. 10885 nad, PC 101
Is placed In such a position as to allow the 14 8 August 2006 nstruct or

to confi r mihfe ediesiranise retero elasy | gomue tiltaion tdies tdlftdeEd@lim@o/i sual |y
recogni ze how t he player shoots. Wien the player ains the nmuzzle of |aser
gun 7 5 attheafgastpembodimaetie quspnises ddreaddigisgng tie enitted
(transm tt eeq.)emce%ril:sse%lijft it\lllee-.! ycgl{wgenrléir:)%ar;.uzeile%tgonic shootir
ooting
competition system shown in Fig. 2, external PC 101 as a
display means and external trigger switch 102 as a timing
10 indicating means. Those parts shown in Fig. 4 which are
identical to-those shown in Fig. 2 are denoted by
identical reference numerals.
External PC 101 comprises a personal computer
having a display screen and a keyboard for entering
15 inputs. External PC 101 is electrically connected to
shot impact detector 2 through switching uvnit 96.
.Externgl PC 101 displays a simulated image of target
plate 4 on its display screen. |
External PC 101 displays, sequentially on its
20 display screen, the impact locations of the position
detecting signal (second light beam) detected by shot
impact detector 2, as a trajectory followedAby the sight
of laser gun 7 held by the player, and also the impact
locations of the light beam distinguishing signal (1i§ht
25 beam}) detected by shot impact detectorlz; External PC

101 is placed in such a position as to allow the

14




| aser’ 'gun 7. The term “"consecutively" used herein neans either
"continuously" or "intermttently". Shot inpact detector8Audet@dds the

i npact | ocations of the position 10 detecting signal on target plate 4, and
transmts data of the Inpact |ocation through switching unit 96 to
external PC 101 at all tinmes. Wien external PC 101 receives the data of
the inpact location transmtted fromshot inpact detector 2, 15 external

1,201 cal alsitface 068 O 1A BASVEIsPPIPL o dl L ebfy ol dita and

di spl ays, sequentially on its disp a successron of spot s

representi rithe tih&ﬂﬁmﬂgﬁr|6&ﬁt‘}ﬁha[mﬁiﬂ% e ?.mg ' ector 2 as
a trajectory followed by the sight of Iaseré gJ(l'}Er’lg . Otlﬁ%ztﬁéﬁ‘ge? of the area
of the trajshmiodrsy, the average distance of the trajectory fromthe center

of trajectory plate 4, and the angular distribution of the trajectory
about the center of tWajenctttvey plladied 4idie® thel Musidle AP Junvg Of
relative notions of the barrel 25 of laser gun 7 with respect to target
plate 4 T tgagetatlateand wilsugdziation d¥tddieidg ajeptar s ol | oned 15 8
August 2006 by the sight of laser gun 7 cannot be achieved in the

convent i ongmitdged Kdmamsmiided Ingonseuettiviedy Stsinerthe mtfend e i nstruct or.
i nstructs the player based on fluctuations of the trajectory, the player

can correctl3§eFt §ugc{li-on The thergydcongeeutdmely” used herein means

either "continuously" or "intermittently”. Shot impact
detector 2 detects the impact locations of the. position

10 detecting signal on target plate 4, and transmits data of
the impact location through switching unit 96 to external
PC 101 at all times.

When exXternal PC 101 receives the data of the .
impact location transmitted from shot impact detector 2,

_15 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.

20 _ The size of the area of the trajectory, the
average 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

25 of laser gun 7 with respect to target plafe 4. The

'generation and visualization of the trajectory.followed

15




When the player pulls the trigger of laser gun 7, laser gun 7 generates a
trigger signal therein whic)i enables the |aser diode toSgagestadeoa |ight
beam distinguishing signal, which is emtted fromthe nmuzzle 10 of |aser
gun 7. Shot inpact detector 2 then detects the inpact |ocation of the

| i ght beam di stinguishing signal on target plate 4, and transmts data of
the inpact |location through switching unit 96 to external PC 101. External

PC 101 cal cvy atles €igieer&f Ofaddie Q@lpiya.y?,r,nggsgg e%hié%eedi qr*rf:i data of
at and al so

the inmpact |ocation, displays the calcu ed score, I spl ays the
i mpact | ocatomventidmel | heHt ﬁlﬁﬁl@ﬂiﬁiéé‘%?%&ﬂp&ﬁ%n Qs difs di spl ay

screen which is displaying the trajectory ol lowed by the sight’ of |aser
gun 7, as mnmmmwmmmmsiﬂmcﬁu&wtﬂﬁmw i's being
di spl ayed on the ‘display screen. The inpact |ocation should preferably be
di sti ngui shakdidtuat idres arherhe peclect ot i thie ylLdliap! @ biredt col or
different fromthe color of the other inpact |location or highlighting only
25 t he3di spity artin tof tHegdewdstsdoainoh. 16 -- - - ------- 8 August
2006 External trigger switch 102 serves as a timng |Indicating neans for
| ndi cating the tim ng¥henplhe pReyerr ipyddrs wiheh tariggietrcbfadbiser g er nal
trigger sm@}cq. 102 is electrically connected to |aser -gun 7 by a cabl e.
-/, laser gun 7 generates a trigger signal therein which
enables the laser diode to generate a light beam
distinguishing signal, which is emitted from the muzzle
10 of laser gun 7. Shot impact detector 2 then detects the
impact location of the 1light beam distinguishing signal
on target plate 4, and transmits data of the impact
location throﬁgh switching unit 96 to external PC 101..
External PC 101 calculates a score of the
15 player based on the received data of the impact location,
displays 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
20 from another impact location that is being displayed on
the display screen. The impact location should
preferably be distinguished from the other impact
location by displaying in a color different from the

color of the other impact location or highlighting only

25 the displayed spot of the impact location.
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5 Wien external trigger switch 102 is pressed, It sends a signal
representing the pressing thereof, i.e., a tining signal3Augist3edtr gun 7.
In the present enbodi nent, external trigger switch 102 and |aser gun 7 are
wired to each other. 10 However, external trigger switch 102 and | aser gun
7 may be connected to each other by a wireless comunication nedium

e.g., a radio comunication link according to the bluetooth protocol or an

Infrared communi cati oRx$¥shaM tritRet '&HAh gk Steg%se%tsatélni' rﬁﬁql et ween
| eve the pla

external 15 trigger switch 102 an aser gun can rell er of

undesi r ed ahstiaeitangMhieth VEIrd 1pd¥syE Sy | A CimiTRN R pilPPiddd vy and

concentration of the player due to a wred connection from external

trigger swittrdiygh@2wiith bAaseiteh) abtizth EXBiEndl t89Qgesidiiit kP2 s
operated by the Instructor for the player. Wiile visually confirmng the

, traj ect or L0@f isheleicght cafl lyasehn@dted W Alades Reinng v lawad .on the
di splay screen of external PC 101, the |Instructor presses external trigger
swi t ch5102Whent pxt2Fnalnmtrtlggermstwittettor] ot disdga-elseld ,t i pledy®y ashoul d
pull the trigger of laser gun 7. 17 - ----- ---------- 8 August 2006
Then, ' ext eFAgRals rgpressnitioy 1be paoeds i therwofg di.gngl o acimdser gun 7,
which emts a |ight beam

signal, to laser gun 7.

In the present embodiment, external trigger

switch 102 and laser gun 7 are wired to each other.

.10 However, 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'system.

The wireless link thus established between external

15 trigger switch 102 and laser gun 7 can relieve the player
of undesired obstacles whichAwould otherwise impair
mental stability and concentration of the player due to a
wired connection from external trigger switch 102 to
laser gun 7.

20 External trigger switch 102 is operated by the
instructor for the player. While visually confirming the
-trajectory 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

25 time the instructor decides that the player should pull

the trigger of laser gun 7.
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di sti'ngui shing signal (third light bean) fromits nmuzzle. Wen shot inpact
detector 2 detects the inpact 5 location of the |ight be8dughg2l@ui shi ng
signal ‘on target plate 4, shot inpact detector 2 transmts the detected
I npact | ocation as an exenplary inpact |ocation to external PC 101.
External PC 101 displays the exenplary inpact |location at the timng

I ndi cated by 10 external trigger switch 102 as distingui shed from any

ot her inpact |ocati ongpdnsplanedrndl @Hdﬁe&plﬁéﬂ]&ﬁf ?‘%(;zn steﬁhﬂ" theshows a

sinmul ated i mage of target plate 4 which™’s displaye e dlsﬁﬁay screen
of externaltiMingl Ghgrds wWaddy Rivh B, Wil iaiayed Sidgot YL, | mege 15

on the display screen of external PC 101 Includes a succession of |ight
spots repr edesttingmilshenigpaginal qadlird 1fgHh o) thh dalLehid S gnal
i.e., a trajectory followed by the sight of |laser gun 7, the Inpact
location (exenplary | dbeti shptofimphet! dgitlectoam2?@edicitisNGHies Rimpact gnal
which is emtted fromlaser gun 7 at a timng indicated by external
triggeP swiliogtion efd thiehd iighytadte dno ddtsitdmgufishiigd isghinle an

di stinguishing signal which is emtted fromlaser gun 7 when the trigger
of |aser gkATrgeitsragteakdl.y shaiti dpegtt ideteictper 2 2xansntites ¢hanpl e shown | n

Fig. 5, the trajectory of the sight of laser gun 7 starts froma position

lower 18 SeARGHEE 3BBECt: lgrAtiosmrse Ane exemplowys ispecitnilseatioaugh t he

score to external PC 10l1. External PC 101 displays the
exemplary impact location at the timing indicated by

10 external trigger switch 102 as distinguished from any
other impact locations displayed on the display screen.

Fig. 5 shows a simulated image of target plate

4 which is diéplayed on the display screen of external PC
101. As shown in Fig. 5, the displayed simulated image

‘15 on the display screen of external PC 101 includes a
succession of light spots representing the impact
locatiqn 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

20 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 whic¢h is emitted from laser gun 7 when the trigger
of laser gun 7 is actually pulled by the player.

25 | In the example shown in Fig. 5, the trajectory

of the sight of laser gun 7 starts from a position lower
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areas’ corresponding to the scores 9, 8, 7, passes through center 0 to the
area corresponding to the score 7 upper right from cente8 ABgusidf0d eaches
the final inpact 5 |ocation in the area corresponding to the score 7 upper
right fromcenter 0. The exenplary inpact |ocation of the |ight beam

di stinguishing signal at the timng indicated by the instructor is at
center 0. The trajectory, the playerl.s inpact location, 10 and the

| nstruct or ' i gxeNPréih YodiBa@sto! L ' 0

distinguishaﬁﬁg from each otnggﬁ@%%gn%ggﬁ%Yg%éfﬁg¥§€%ﬁeﬁﬁgrég% gthe si ght
of laser guirdas|coriteppdy@ing "t €8, sébtep! ayes . S71 NPasled 0GR LAY | N

red, and the instructor’'s exenplary inpact location in 15 blue. A Tross
sign |I's al sentapl@yes e umnted heoPtéy®énding BGCEné 0686+ f@sp&Phasi zi ng
the player's inpact ||ocation. Fig. 6 shows, partly in block form a
circuit forighdnefzdm nepretdr iQgeindi grethes RS eFigaD fmpdd®. 6 20 al so
shows signal waveforns generated in the circuit. As shown in Fig. 6, the
ci rcui o hastostpfsions e dthe@ Giyex arparedmon®fy topthe tesokaat iy 204,
capacitor 205, Schmtt trigger 206, and synchronizing circuit 207. Shock
sensor 201 WBHudemcantigutOsi gitd 2Empilaty i nsampip| Leck tior antpar at or

202. An out put Qigpal from conparator 202 and an input signal frominput
19 8 AugustthGGQ t beam distinguishing signal at the timing

indicated by the instructor is at center O.
The trajectory, the player's impact location,
10 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 displayedrin green, the player's impact location iﬁ
red, and the instructor's exemplary impact location in
15 blue. A cross sign is also displayed around the player's
impact location for emphasizing the player's impact
location.
Fig. 6 shows, partly in block form, a circuit
for generating a trigger signal in laser gun 7. Fig. 6
- 20 also shows signal waveforms generated in the circuit. As
shown in Fig. 6, the circuit has shock sensor 201,
- comparator 202, input terminals 203, 204, capacitor 205,
Schmitt trigger 206, and synch:onizing circuit 207.
Shock sensor 201 produces an output signai
25 which is supplied to comparator 202. An output signal

f£rom comparator 202 and an input signal from input
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tarni'nal 204 are pulled up by a power .supply voltage of 3.3 V ap I|ed to
I nput termnal 203, and applied to capacitor 205. Wile $h@ 6 suppl y
voltage of 3.3 V is applied to input termnal 203 in the |IIustrated 5
circuit, the power supply voltage Is not limted to 3.3V, but may be of
anot her val ue. 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 waginam®10f20U0 dite phocd hip P ke Yefp BX APRL G die! g shock

sensor 201 in Fig. 6. The maveforn1of t he "shock 1's |IIustrated as a

| ow | evel a@ct3 we appadied Mo Mgt lterddinae 53 2 dfav agpmada @@ V (L)) .
Conparator 202 Is supplied with the wavef orm of 15 the shock out put from

shock sensamp2ielitolf 2% valhideofthd howmay efupphwivdiaigehaak 3.8 W gher than
a given threshold value, then conparator 202 outputs a high-level signal.
| f the val ds efppilliedndwefiopmtoftednmenlo@03 sin [terilhartddt@edqi ven
threshol d val ue, then conparator 202 20 outputs a | ow1|evel signal.

Conpar at or cigzutifys thet Rewesuppnteltaggnis natplinttdedatef 6rM Which is
shown bel ow conparator 202 in Fig. 6. The output signal from conparator
202 is suppti Byt besginanotheryyadug06. Schnitt trigger 206 25 shapes the

mavefornlof the supplled signal, and outguts t he shaped waveform 20
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
10 the shock is shown by way of example below shock sensor
201 in Fig. 6. The waveform of the shock is illustrated
as a low-level active waveform (which is active at a low
level (0 V (L)).
Comparator 202 is supplied with the waveform of
i5 the shock output from shock sensor 201. If thé value of
the waveform of the shock is higher thén a given
threshold value, then comparator 202 outputs a high-level
signal. If the value of the waveform of the shock is
lower than the given threshold value, then comparator 202
20 outputs a low-level signal.
Comparator 202 thus outputs as an output signal
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
25 shapes the waveform of the supplied signal, and outputs

the shaped waveform.
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8 August 2006 As described above, .1 aser gun 7 receives conical beam 8 (see
Fig. 1) transmitted fromtarget plate 4 by the photodi od&Augnsi28et beam 8
is input as a pulsed wave (synchronizing signal) having a period of 5 ns.,
as 5 shown in a lower right section in Fig. 6. Laser gun 7 generates a
trigger signal based on the synchronizing signal input to the photodi ode.
Specifically, synchronizing circuit 207 is supplied with the signal output

from Schmitt trigger 206 addbrnsbd NbSHCIAT i 9 GRlefyaun t he
phot odi ode. Synchronizing circuit 207 generates a trigger signal at tine
tj in Fig. conivel theasiYngde® Wyl 1) ortSodhi ¢ ted LFF@HCFar@r ig1d@V i N

| evel at a | eading edge of the synchronizing signal. 15 Wen the trigger
signal is gerey dthed pHeseligls. Tanmdsl bddghs Deampit eas a phiged beam
di stinguishing signal, froma sem conductor |aser device di sposed

therei n. Siwawe t(aymsyhohricning ngignahplhdaing paemibdiof 5 mes ., tdwe peri od
of time during which the output pulse 20 from Schmtt trigger 206 is active
at thed owShayal ifeadslower eight |secitidh mn Rifen 6 .he Gasemggwi ghal i s
output fromexternal trigger switch 102, the timng signal is supplied to
i nput t er m9PRerAieHa thrlgger wignal lhased qun the BncEraugpliged signal is

al so applied to _Schm tt triqger 206. Therefore, in response to the timng
- si gnal from &gput to the photodiode.

Specifically, synchronizing circuit 207 is
‘supplied with the signal output from Schmitt trigger 206
10 and the synchronizing signal from the photodiode.
VSYHGhronizing 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. -
15 : When the trigger signal is generated, laser gun
7 emits a light beam, i.e., a light beam distinguishing
: signal; 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
20 from Schmitt trigger 206 is active at the low level needs
to be at least 5 ms.

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

25 supplied signal is also applied to Schmitt trigger 206.

Therefore, in response to the timing signal from external
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21 8 .August 2006 trigger switch 102, synchronizing circuit 207 generates a
“trigger signal, which enables I'aser gun 7 to enit a |ight38 Augash2006

di stingui shing signal. As described above, laser gun 7 emits a light 5
beam di sti ngui shing signal both when the trigger of laser gun 7 is pulled
by the player and when external trigger switch 102 is pressed by the

| nstructor. Consequently, it is necessary for the |light beam
di stinguishing signal  to include information Indicative of whether it has

been 10 gener:E4RF Wk Ghd Q2% dgachyronzing ircuit 07 | @enerates das been

generat ed wpen external trigger switch 102 is pressed. Based on such

i nf or mat i o5 Ay F IR, hFHIhenaklkes daten@Einsy e swhnia Bt i npact

detector 2.15 dej.erimnes, whet her, the |ight beam di stinguishing signal has

been gener A1EH" %9%?%$$Bﬁbﬁ 8dyser gun 7 is pulled or the light beam
ener at ed when ext er_nal itch 102

oS Shing S orel BB e L ST Ty WY L
SELEens.| TR AR SRR 1 Uil PO L O 5
oo mony ST 4, AEI0R M e P S A G o0
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
10 generated when the trigger of laser gun 7 is pulled or it
has been generated when external trigger switch 102 is
- pressed. A
Based on such information inciuded in the light
beam distinguishing signal, shot impact detector 2
15 determines whether the light beam distinguishing signal
has been generated‘when the trigger of laéer gun 7 is
pullied or the light beam distinguishing signal has been
.generated when external trigger switch 102 is pressed.
Accordingly, external PC 101 can display, on its display
20 - 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:
A shooting training system according to a

25 second embodiment of the present invention will be

described below with reference to Fig. 7. Fig. 7 shows
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described below with reference to Fig. 7. Fig. 7 shows 22 8 August 2006 In
bl ock forma shooting training systemaccording to a sec8dAdges?d86 ment of
the present invention. The shooting training systemaccording to the
second enbodi nent differs fromthe shooting training systemaccording to 5
the first enbodiment shown in Fig. 4 in that it |lacks external trigger
swtch 102 as the timng indicating neans. In the shooting training system

ding t ' {, tain i t K 110 t he 10
eyboar 0. A0 MIEICHOME o BRBCLTRY e el oyt e Ao e e i ng
keyboar i Tef m
i ng | noPeaorcy AEERANERE b TS BRARI RO TR . of Bifietand”

external PerlQhinds Sﬁs@bﬁphéﬁogﬁiﬁg é:roa & dellafg %ﬁl%%dg.ﬂl@n%: 15 The

i nstructor for the ayer who oper S aser gun presses 1nput key 110

of externafiP@ek@l faom the LhBBtihg it&?ihﬁ?l?gf’rsygf‘é}nd??cbgﬁﬁn gqpl ayer
|

should pull the trigger of laser gun 7, while“visually confirmng the

traj ecsorythe tthess ghboafimbaseshown 4n2@iWhi ahihs thakngtdhgekayed on the
di spl ay screen of external PC 101. Wen input key 110 is pressed, external

PC 101 di eplteymalherligpaet skdeahi an20hst h@epesnihgnifdaieating signal,
which is transmtted fromshot inpact detector 2, ‘
: means. :
In the shooting training system according to
the second embodiment, certain input key 110 on the
10 keyboard, as an input device, of external PC 101 serves
as the timing indicating means. _According to the second
embodiment, 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.
15 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 trajectory of the sight of laser gun 7
20 which is being displayed on the display screen of
external PC 101.
Whén 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,

25 as the exemplary impact location on the simulated image.
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25 as.‘the exenplary inpact |ocation on the sinulated i mage. 23 8 August
2006 According to the second enbodi ment, a schene for in8iAtgestagos he
shooting timng, e.g., part of the <circuit in laser gun 7 shown in Fig. 6
which is used to indicate the shooting timng, is not required in the 5
shooting training system Therefore, the system arrangenent for indicating
"the shooting timing may be sinplified. In the shooting training system
according to the sec embodi nent, i nput key 11Q.on the keyboard of 10
external PC 101 is us§§g3§%gﬁg g%h¢ Fﬁ&oegtPWéo t.HBWEFBEME, poi nti ng
devi ce suc e i . may .be used as the tim I ndi cating
neans. Al Fﬁz}ﬁ ve: ;?Lng] tté% éﬁr?é%lgﬁ %&ﬁnlﬁ%h ea?‘extp(?rrrﬁl")fnt €yger switch
102 accordidigd@ t 1§ flaksl 0d e di rectly. connected to
external PC 101, or na?sbe |r§2g¥§ﬁ%gﬁ%éég'd Pohéﬁé%lﬁﬁbé%$ﬁﬁé¥%ctor 2.

The di spl ay n¥Gc@®R KRkesRdotRaql &k di; , el s30dd tionto the

simul ated i mage of target pl z;'t 314 gﬁ?l}é\ﬂhilt%ﬁh?éerﬁq%%%?oﬁf optet he sight of
l'aser gun &hadihle t281nARACkyseenl. 0Ah et oteSPtakedysdeld M at which the
l'ight beam distinguishing signal enmtted when the trigger of laser gun 7
i s pull ed hrrangemgat Ebat 8ndicatinge tak s%b%ﬂn%h%iﬁﬁﬁ@t g beM Ng 1S

I ndi cated by the pressing of input key 110 on the keyboard of external PC
101, and tlsémplified.

In the shooting training system according to
the second embodiment, input key 110 on thé keyboard of
10 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.
Alternatively; an external switch such as external
trigger switch 102 according to the fifst embodiment may
15 be directly connected to extermal PC 101, or may be
directly connected to shot impact detector 2.

The display screen external PC 101 may display,
in addition to the simulated image of target plate 4 on
which the trajectory of the sight of laser gun 7 and the

20 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
25 difference between the time when the light beam

distinguishing signal hits target plate 4 and the time
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25 difference between the tinme when the Iight beam distinguishing signal
hits target plate 4 and the time 24 8 August 2006. when3tAwgugRE0%i ng
timng is indicated. Wth these tines displayed, the player and others can
visual ly recognize any triggering timng deviations which serve as useful
information in training shooting players. 5 The shooting training systens
according to the first and second enbodi nents nmay additionally have a

tim t | : ' t | | 7 th
i ng  ahi op SR HROPEhEDE NG 1T, MAGrRdr PR e it ¢,
th hoot i y NI g | i, ght] ' h LED
or the 11 ke ebraLr) (e MELEEE o Wiifedh S 1 PRuSElY SBeeditNTe Dlayer

even when tdigy AptRiedndl €lithg | G0 aiihd yifs dh - s8fvd A5ET gty OF near

target plate 4. e timng teaching means thus arranged can train the 15

pl ayer to @ulfornl idn gﬂertﬁiﬂwrstﬂi&iﬁd"‘ﬁ]ﬂ%‘ﬁr. lighting device is
turned on. The above training process allows the player to make efforts to

reduce5t he difference e wirsotilily tradnddie dyidtEny AbAdIaLEUdhd | M Ng

to emt the light 20 beam di stingui shing signal, thus incredsing the skill

of the pl &Hiestefanidisddnd ahiteodinmente WRAC HATL BRI FRYhawORPri se a neans

for indicating the shooting timng with sound.

: : timing teaching means for teaching the player who
operates laser gun 7 the timing which is indicated by the
timing indicating means. For example, the shooting

10 training system may have a lighting device, such as an
LED or the like, disposed in a position that can easily
be seeh by the player even when the player is aiming
laser gun 7, é.g., on laser gun 7 or near target plate 4.
The timing teaching meané thus arranged can train the

15 Player to pull the trigger of laser gun 7 when the
1ighting device is turned on.

The above training process allows the player to
make efforts to reduce the difference between the -
indicated timing and the actual timing to emit the light

20 beam distinguishing signal, thus increasing the skill of
‘the player efficiently. The timing teaching means may
comprise a means for indicating the shooting timing with
sound. |

In the shooting training sysfems according to

25 the first and second embodiments, the position detecting

signal and the light beam distinguishing signal may be
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In the shooting training systenms according to 25 the first and second
enbodi ments, the position detecting signal and the |ight8Bagnst2006
distinguishing signal may be 25 8 August 2006 emtted froma single |ight
source in laser gun 7 and travel along a single signal path, or may be
emtted fromdifferent light sources in |aser gun 7 and travel along

-~ different signal paths. In the shooting training systens according to the
first and second enbodi ments, a |light beam distinguishing signal is

emtted fémmtbasiebnguns%g/l/éel"gﬁfi%otdr'c&gﬁ{ lé’éerl ?%‘ﬁW%‘i‘d 4rhge lél!bngc?iam sm

However, the $rese invention is not linmted fo an Pal’tl cu
and oper at388'¢ 1987 pathgos mﬁ‘ghlf’eb%@hﬁéidsffpﬁglﬂlﬁﬁmg digiMiagofirans in aser

gun 7, butiagay gifn Vaéhﬁlti"aﬁéiH%HQQﬁf@)énl?eslgﬁ%‘lj hgmt a [light beam
di stingui shing signal fromlaser gun 7 | aser gun 7 may have

a mani pul ati ng 'Gn %‘I’P%{Bgatiﬁj@mﬂit{iiﬁtemér acgsaadmwe tonbluet éldSbraridaser
gun 7 for sIedrid @n@ohirﬁ@ht?e%mi?ﬂ%Sééﬁﬁh”'d?%ﬂ?gu@rﬂﬂge il,cjhdzfle%%@??té

pl ayer'’ 2ct|o on the _ mani pul ating unit e pre i ments of
t he presenfPM\ASHT @vn Hawdhendba tigaer pédasar gaucifiscoubeds Hewelver,

descripti @Rel préSént lihvahti V8 nBi:”lF? Féd 9 Yany? gﬂujtitcdlér e%eﬁatiﬂgﬁ{ stood

t hat chan es, and variations_ nmay e W t hout rting rom e scope
of the f&NbRRRIation ker eZB’tB'"m@uéthiﬁobeanCLdlegUIshmg 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 fight beam
distinguishing signal in response to a player's action on the
manipulating unit.
While preferred embodiments of the present invention have
. been described in specific terms, such description 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.
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1. A shooting training systemconprising: a beamgun for emtting a |ight
beam from a nuzzle thereof in response to an action on a8dwgipdbOdi ng unit
thereof; a target for being shot by said beam gun; a shot inpact detector
for detecting an inpact |ocation of said |ight beamon said target; and
timng indicating nmeans for indicating a timng to act on said

mani pul ating unit. 2. A shooting training systemaccording to claim1,
further cogpaiggng: display neans for displaying the inpact |ocation of
said |ight Deam detected by said shot inpact detector. 3. A shooting

trai ning systemaccording to claim?2, wherein said beam gun continuously
emts a second |4 ght ] .said |ight beamas a first
|l i ght beam and 1s'ai d %?gﬁﬁeﬁ# ﬁég{rlllig S?S?S ayiﬁjglﬁs"ﬁ ‘pact |ocation of said
target as. it chHakees @urh ferespaitting @ tigbt ibepac tfrdnocat inoezlef thexaod i i r st

| i ght beam ' S +said pbeam gun on a sinul ated
i mage of sziﬁegﬁ?gsr%%)taéﬁr?gwgy %ﬁfg?u@tg ﬂ%%m%ﬂ'kﬁ%h‘%o&i ng training system
according to cl @ larget faneeivgrshodiby stiid pkam greans di spl ays an i npact

moans, as.an exarsion gt Seteetsr ToF Beldih 4T inddeRiuod sh 4k 1Gbher

i npact | ocdEadmonsaidiasgetpandg trai ni ng system according to claim 4,

~wherein said di sphiRy FRRASNg' ?‘nﬁ’éﬁé fopl gdicating a timing to act on said

manipulating unit.

2. A shooting training system according to claim 1, further
comprising:

display means 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 Iight beam, and said display means displays an impact
location of said target as. it changes with respect to the impact location of
said first light beam, as a trajectory of the sight of said beam gun on a
simuiated image of said target.
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exenplary inpact location in a color different froma color of the other
i mpact location. 5 6. A shooting training system accordi n§Augustgféé¢ m 5,
wherein said display nmeans displays said exenplary inpact |ocation as a
di spl ayed spot highlighted against a display spot of the other inpact
|l ocation. 5 7. A shooting training systemaccording to claim4, wherein
said tinmng indicating nmeans outputs a timng signal when said timng is
i ndi cated thereby. 8. A shooting training systemaccording to claim?7,
wherein said timng indicating neans transmts said timng signal to said
beam gun. 28 8 August 2006 i ' | N ' ing to
claim8, wherein said beam%ﬁoéﬁg%é%é%a%f%% E%(zénﬁﬁvﬂgoéogi d beam gun
recei ves a dlidim@ Siviiettein aseidtd ' i, 17 i adi N means,
and said shot inpact 5 detector trgﬂgﬁé%gﬂaﬁﬁ%ﬂ%%%?iﬁg%é%?dﬁﬁ%cagaid third
light on damchttiangedn asaidatarexePt afve | FOROAg | DE@L L d b paidlig di spl ay
means. 10. A shooting training systemaccording to claim?7, wherein said
timng i nditGating irebinsat i amediss, S car | diegh B P almpfoiS A sk S Yn | Mpact
detector. 11. A shooting training systemaccording to

5 distinguished from the other impact location.

5. A shooting training system according to
claim 4, wherein said display means displays said
exemplary impact'location in a coloxr different from a

color of the other impact location.

5
6.‘A-shooting training system accordiﬁg to
claim 5, wherein said display means displays said
exemplary impact location as a displayed spot highlighted
against a display spot of the other impact location. |
5

7. A shooting training system according to
claim 4, wherein said timing indicating means outputs a

timing signal when said timing is indicated thereby.

8. A shooting training system according to

claim 7, wherein said timing indicating means transmits

said timing signal to said beam gun.
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cl ai m 10, wherein said shot | npact detector transmts an _inpact |ocation
on said target when said tining signal is input to said $HeRuste8et
detector, as said exenplary 5 inpact location to said display neans. 12. A
shooting training systemaccording to claim7, wherein said tining

I ndicating neans transmts said timng signal to said display neans. 13. A
shooting training systemaccording to claim 12, wherein said display neans

di spl ays an inpact | ogatj i I s_received fromsaid
shot inpact detector mhé%q§§?§:t| dﬁégéggﬁgrg¥§p?ﬂpﬁf°?E)%ﬁﬁgFOZQ 8 August
2006 S di sglaymNBanghe8in db418&X6E a#&nlgm@gg_hogﬁiféﬁhfhﬁéln i shed from
the other inpact |ocation. 14. A shootTng trarning Sys emAcco gto

clai m8,. whetiehnsaad db&am §6n | PEEEREEHTa "B/ ASnE " ' ng?g,g, L ghng signal
to said beam gun through a@ﬂ?reless co%nu%@cg igﬁéﬁ%%iFr .£$§éhooting

training syitem satardimdng Oindledfidg WO8AE Nagdi &afh SNV g di splays
atime at which the light beamemtted fromsaid beam gun-when said

mani pul &t i e tedtor stamt sl e 41 tinsete 1664eion Sof 6aa il SO NOLgREl Ni NY
'system according to claim1l, wherein said display means displays a tinme at
on said target as said exemplary impact location to said

display means.

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

saild timing signal to said shot impact detector.

11; A shooting training system according to

qlaim 10, wherein said shot impact detector transmits an

. impact location on said target when said timing signal is
input to said shot impact detector, as said exemplary

-5 dimpact location to said display means.

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

said timing signal to said display means.

13. A shooting training system according to
claim 12, wherein said display means displays an impact
location on said target which is received from said shot

impact detector when said timing signal is input to said
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whi ch ‘t he timing i s indicated by said timng indicating neans. 17. A
shooting training systemaccording to claim1, wherein s&ﬁ@gﬂﬁéﬁpéy means
di splays the difference between a tinme at which the |ight beamenmtted
fromsaid beam gun when said mani pulating unit is acted 5 on hits said
target and a tine at which the timng is indicated by said timng

i ndi cati ng neans. 30 8 August 2006 18. A shooting training system

di t ising: tim t hj f
eachi ng a sty Rehnsd Jdotald %érﬁ’eﬁ%vguﬁ% ARG PR cat ed by sai d
5 U1 NG | n AR TR Ser -+ TBLAGH. Sl AP D00 R gl aver i shool i ng

practice in a shooting training sys em havk for emtting a
light. beamfroma muzzle thereof in response to an action on a
mani pul ating unit thereof, a 5 target for belng shot by sald beanlgun, a

shot i npact detectorluoradgﬂaaﬂl Apd {1 %I%% fra¥ 4 ght  beam
on said target, and tim ng |nd|cat|ng nmeans dlca |ng tlnlng to act
on the maniqlaliat igng wihidirteirs Lid Neinad Cﬂ{ﬁ&rdast!l g];%
indicating the timng to act on the nanlpulatlng unlt mn sal timng

indicatjngSﬂﬂdniiming signal to said beam gun through a wireless

communication link.

5

15. A shooting training system according to
claim 1, wherein said display means displays a time at
which the light beam emitted from said beam gun when said
manipulating unit is acted on hits said target.

i 7 :

16. A shooting training system according to
claim 1, wherein said display means displays a time at
which the timing is indicated by said timing indicating
means.

5

17. A shooting training system accordiﬁg to
claim 1, 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

5 on hits said target and a time at whiéh the timing ié

indicated by said timing indicating means.
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20. Acbeam gun for enmitting a light beamfroma nuzzle thereof in response
to an action on a manipulating unit thereof, conprising: 8&megn#i28P6 ace for
bei ng supplied with, a timng 5 signal which is generated when a timng to
act on the manipulating unit is indicated, the arrangenent being such
that the beamgun emts a |light beam distinguishable 31 8 August 2006 from
said |ight beamwhen said timng signal is input to said interface. 10 21

A di spl ay device for djsplayj n_inpaci .location on a target of a |ight
beam enitted from a bgiaén' ‘guj‘r;lﬂlg%%?’%%g‘gﬂi 19 ﬂ%ﬁ?moﬂc%?lr‘illﬂ%rﬁ%ul ating
unit theregfaik XTI Vo Y LG ace for being supplied with a timng
si gnal which ?é Sgﬁé$§%ggeﬁhgn Bkg%%ﬁﬁg to act on the manipulating unit is

i ndicated, the arrangeg’ﬁﬁnge{:@%%hﬂ%r}n%{}fé e gég&&ﬁ daeyﬂé:reﬁoq{s | ays an
en sal |

i mpact | ocation on the target mng Ssigndl 1s ifnpu aid 10

interface, eperitéxaPladonfiPaah tREMIAIG FlAIGHESEy d4fdn the other

I npact | ocation on said target.
5 timing indicating means.

19. A method of training a player in shooting
practice in a shooting training systém having a beam gun
-for emitting a light. beam from a muzzle thereof in
response to an action on a manipulating unit thereof, a
5 target for being shot 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 manipulating unit, said
method compriSing the step of:
106 - indicating the timing to act on the

manipulating unit with said timing indicating means.

20. A beam gun for emitting a light beam from a
muzzle thereof in response to an action on a manipulating
unit thereof, comprising:

an interface for being supplied with a timing

5. signal which is generated when a-timing to act on the |
manipulating unit is indicated, the arrangement being

such that the beam gun emits a light beam distinguishable
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10

10

8 August 2006
from said light beam when said timing sighal is input to
sald interface.

21. A display device for displaying an impact

location on a target of a light beam emitted from a beam

gun in response to an action on a manipulating unit

thereof, comprising:

an intexrface for being 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 display device displays an impact locatidn
on the target when said timing signal is input to said
interface, asAan exemplary impact location distinguished

from the other impact location on said target.
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