; €3eb"6Tho~0O1L SHOOTI NG TRAI NI NG SYSTEM W TH DEVI CE ALLOW NG | NSTRUCTOR TO
EXH Bl T EXAMPLE TO PLAYER I N REALTI ME BACKGROUND OF THE I NVENTION 1. Field
of the Invention: The present invention relates to a shooting training
system and nethod for training a player ih shooting practice, and nore
particularly to a shooting training systemand nethod for training a player
for a shooting conpetition which determ nes shooting skills based on the

i mpact location in which a |ight beamejected froma beam gun hits a

target. 2. DeSHOQTMCoT RAINREGS8YS TEM WiEFH: BEWIE E SMbbQAWINIGEs been
known as one s FRURET Dift X0 WRHIBIT EXAMEL EST 6OPRAY EROIR REIDAS been
desired to use beamguns in lleu rea uns which need to be handled with
sufficient care for safety. Known beafﬁ s i nclude beam guns whi ch use
flash light that have been devel oped for conpetition use and beam guns,
devel oped for shooting practice, which are electrically connected by wres
to a conputer for indi caﬁA%(@ﬁ(QUNQa@FSTHﬂﬁéNé[&:NFé@ wi th which an
optical systemdetects the inpact |ocation of a |aser beamenmitted froma
beam gun i s4 requ':[@g LPtRE Iﬂge%t&ﬂ{rpet' tion level. Beamguns for emtting

| aser beans are also require be safe in handling. Efforts should be
made to neet theTABoREesequineerties talates do a shroetivgnirainingosyatpm
conpetition o] I Cilh I C ed
speed. 5 PO TRl e oA e} e it ngas
convent i onaPagfiegtartnite awhatig d6adnpt $ vsted)y Argnmastmed B‘eartrgtmggm ch
can be inst gl begdi 18 LISS{ihGNcbh Shitibh WINER U861 Ainds dfioting
conventi ona tronic shootin npetition systemhas a 10 plural ity of
shot i npact sididisebased onpdg imeacd Ip@aéqqrgmwemglqm ?h“%%@@ﬁmv@eﬁéétl ng
boxes each gefyh nEHLeh WRAD HilD aP@rgidti on panels 3. In Fig. 1, five sets of
shooting boxes and five shot 1 npact detectors 2 are illustrated. However,
the 15 nunber of these sets is not limtative. Basically, one shooting box
1 and one shot 'ﬁ%%%trnﬂ‘?éﬁcéfotrhezﬁﬁél'awé%hher ewi th correspond to each other
in position and conpetition beam 34 is projected fromone shooting
box 1 toward oneHﬁi@ﬂqumactSB@Pémg)r rag i red 2&nayen ewBsh. o08guard or
circular ta&Sﬁ%pé&'lﬁBﬁ dobénid. Xel‘il\tghaoftlrn‘y't cBﬁwem.oﬁach.@hﬂfas' npaeh

det ect or front faces of all target” plates 4 jointly provide conmon
target pl andesirethéofysePeAMa@Unshisbdiaty Hoead aunehwhich digedrie P&rget
plates 4 JOhahhye@rWtﬁesawmmts%%l 92 safahane ﬁnocﬂmeawrgahspl ane 5

and common shooti ng B ane 6 l1e parallel to each other and exten
vertical ly. ingludeg. beamngwins avhéeh pugse Haghd lediindhadhdvengbBrane 6

are spaced aéom@aéa 8 N&ohpelfidh qns85aﬁdrrbefa% §4AED! evErippadli it on the
conpetition event. Target plates 4 differ depending either on 10 mtarget
or on 25 m §apgytng practice, which are electrically conhected 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
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ILn Fig. 1, the common shooting plane 6 across each shooting box has a wi dth
of 1 mfor one-gun to onel0 target, and a variable width for 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 1 m Each shot

i npact detector 2 emts conical beam 15 8 froman infrared LED. Emtted
coni cal beam 8 reaches only the shooting box that is positioned directly in
front of the shot inpact detector fromwhich conical beam8 is emtted. In
princi pl e, hanisafel Yohandlinam Efestsoshowhd e vivaddote imeeboklze at t he
sanme time. 20 Light beam 34 projected fromlaser gun 7 which is positioned
as a beam @RPVe REMH EEMeN S Hdta IO bex cre¥rEpresengoettngnal i nherent in
| aser gun 7. Light beam 34 conprises a highly parallel |ight beam and
reaches ead@PMRAEt1N fe0re Rakcylghing pprocess aepratebncandswithect or 2
has an adjustnent function to increase the electrical, nechanical, and
optical ac@f TRASPR SPYRYSiti on detecting optical element used in shot

[ d 2. Th f : ith ich the i I [
of the T aser bear em BRI 1Y S Ch AT nE AR ed oan be br ought
to a cometddy g aYelry Sl 2 Olnd e FGERITRINLAG G QUGS ShgWs, partly

in block form a struc arrangene e conventronal electronic

shoot i ng cq;g;&;' i Y. i j S e 75 a
pl ayer, target %%%briss% ay“érﬁ%icn%P%éé‘gn%?ﬁémeﬁn%%?gr§a%g§e alndégév]d'?éc(%l ng

unit 10 96.1r5V tEdMEWt L dn 9B1LEDAD! | £8SsKHowiv 18Nk DG, hub ofie| OBASE-T LAN
(Local Area Network) 65. Player PC 66 is electrically connected to shot

i npact det esddferdt 1 HAL LS £SO Ishibb t 19§ cdifife PL BY6H Ssee€dm Opgs ade | aser
gun 7 to emt 15 |laser beam 34 toward target plate 4 and conpete with one

anot han whphpardlttypad® shot htmphettdetectshoo? i pgs Lobprédtimwn event
according to a score to be added based on the inpact |ocation of |aser beam
34 on targealignment withyhrespectBvei sheatingdbéxesn eathséef thede nount ed
in 20 laser gun 7. As with a real bullet shot froma real gun, |aser beam
34 i s shot BeBiRehctwRIZRIEt bELorskangl® J-and travel s straight parallel to
the line of sight of |laser gun 7. As described above, shot inpact detector

2 25 including target 13 dtdd4 Whifhve Sefs e FRETHPARLxYU A FL¥e pl ayer

i l ectricall ted t | PC 4 | PC 66 di spl it

sl ay. scrtet TG, Are et Srelf afretihnteraked - hgetsn; cthe S O 1S
di t t t , i | ti

T il | e O 0e BEEE 1e iy EMILLERE: PRERLLSILIE G, 00Tt O

different U4nBseidd ek Pl SfeSoRbe ! Mhpalt daLectebr Ayt IREAL! |V carries

out a shooting cornpetition score calculating process. Sinc e scores of
the player stkarewiitls HSreaésohdt 66 346K 8tREY Ph PobiflosPeed. the 10

el ectroni c shooting conpetition system can nanage shooting conpetitions
smoot hly. Asomissicrtbexl. abbight eoedmshot 1 npacjedee@ctpomone
shooting box 1 toward one shot impact detector 2 aligned
20 therewith.
Square or circular target plate 4 1s fixed to a
front face of each shot impact detector 2. The front
faces of all target plates 4 jolntly provide common

target plane 5. The faces of all shooting boxes which

25 confront target plates 4 jointly provide common shooting



emts,conical beam8 (see Fig. 1) in the direction of the correspondi ng
shooting box. Laser gun 7 has a photodi ode 15 nounted thereon near its
nmuzzl e and facing forward. Unl ess conical beam 8 emtted from shot inpact
detector 2 is detected by the photodi ode on | aser gun 7, i.e., unless |aser
gun 7 in the shooting box is aimed at target plate 4, laser gun 7 is unable
to emt |ight beam 34. 20 Consequently, the electronic shooting conpetition
system provi des safety in the handling of |aser guns 7 in conpetitions.

| nasmuch asPkang dhal (UURRR atargetn Blareryi ard a20HRRN o$heoking  BHane or

permtting Iaserdgﬁp 7 toemt 25 Iight beam 34 is %enerated by shot i npact
detector 2 &okf 1ol 159 geach) atken andexrterd r¥arEicAbbYing 5

titi t [ t t dom t th ' t
Compet | 11 ons. Accor di iy 4 n ol SPh PAESRIoR TR cRtd (TOMRY st em i s a
f ai t wh the will . of _th it f i | d
5" espact . TNeErEnd iAlG's ond TR ok bh “SadRoRERbE b7 o) Bl ad 1o |
ect. TASEr-HhrP i 1™ p . 4 |
pC 66 oF oitht ok P a7, A0baRYERG o Lt Qomp SEL LIS Buelty T eS Cn”

a score’for each

light 10 begip.gdy O]%&’Apifﬁér Z&IP %ﬁ&erwﬁeﬂ&iﬁ&%fﬁhéi’roﬁ_efé’e:ﬁt’Eé{ﬁ?éjc gbt beans

34. The em ssion t beans 34 al so nmakes it possible to give
different sgores wugatgee. sl ight wobbling of the hand which has triggered
| aser gun 7, and also to convert body novenents of the player into 15

nuneri cal val ues. Ther®{ arfy. the €hecdsmive SHeeting SLAReté tadrosy st em can
provi de novel conpetition patterns or nodes which have not been avail abl e

i n conpetiteacts shootind boxcahs bal wkdthsofhbtmi foonenérgagetongnacet i on

Li ght beam 34 contains a position detecting 20 signal (second |ight beam
for udd in taegelet eznd on virtablepatdthofaori oneagdnatoi ghtabgem As

di stingui shing signal (light beanm) for distinguishing the |ight beam from
t he ot her I¢§ﬁﬁp¥£%#@§rlﬁé@haﬁh95 iﬂBéﬁtgGﬂtqctgrr%cbﬂﬁiﬂgwégﬁhcgf beam 8,
the position detecting signal is. 25 continuously emtted fromlaser gun 7
even when |3SMgfRG thenbyo addaerrt. sBot RACEheep8EFeF®n2di®ecting
signal hits target. plate 4, shot inpact detector 2 detects the inpact

| ocati on ofsQ?@% belm 34. The inpact location is successively transnmitted

(rom shot | rpact % S5t S YAYEToCkuBRer 4 B 80 GhEEA e

locatipn ofglighh HehAfafSadLENCCCRRL PRe8l cbh88h15BRhR 8NrbhEhes
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.

20 Light beam 34 projected from laser gun 7 which
1s 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



sinmul ated i mage, showi ng the inpact location as it 10 changes as a
trajectory followed by the sight of |laser gun 7. When |laser gun 7 is
triggered, laser gun 7 emits fromits muzzle the position detecting signal
and the |ight beam distinguishing signal which are contained 15 in |ight
beam 34. Shot inpact detector 2 detects the position detecting signal and
al so the inpact |ocation of the |ight beam di stinguishing signal on target
plate 4, and transnmits the inpact |ocation to player PC 66. Player PC 66

di spl ays orpasictiimdetectingoepticabregbtement pised imesholjpacy of the
position detecting signal and the inpact |ocation of the Iight beam

di sti ngui silekpatamad . asThpreforgi sthel deonracy with cdhiely ©Yiet he position
detecting signal. Fig. 3 of the acconpanying draw ngs shows 25 target plate
4. As showimMRagk glocation ef thetlasenReqyn enpkt FHEQM FCANMASRF ar eas,
including a central 7 circular area dust. around center O djvided by ten
concentri c T cf k8 AhpRteL TR ®e BRRuEht £0s2 FamRethtien ele¥el t o as

score eas. Target plate §ZaI o .has an outsi de giea round t he annul ar
areas. °The player get nd s r@%‘f??’?‘bﬁﬂyﬁb‘% WYY $HBut si de area.

A f ' ked with
" s 10 ngrel R e ot fhebofal APERRRIREL KSR T orent e

by 1t over R Sa A LBPr82ECshBR1HE BRALERY tThC Wit dif 02 iy 10. 10

As descri bed above, en the position i ng si gnal aser ¢

hi ts targety pf filgs thra 86911 4PACGuL Y S6408 %aa PER POSLAE98t SeDstd1 Ve

Detector) detects the inpact |oCation (X, In a coordi nate system on
target platg, p1dfer 0¥ 9(PePsohdE CORPELER) €66YSARM Wi dEhhy Jledt W t h
center O of target plate 4. Wen the 1 npact |location (x, y) Is detected,

t he dilxx ances f r Swlechbig Qi bt t e compeiséscat swbtchking)huls ofl cul at ed, and
one of the score areas where the inpact |ocation (x, y) is positioned is

| ocat ed t o HEBASER TieLAfie(keoak Apeatlietwbok) €. ShPlayepakC 6étdstor 2 has
an optical systemfor detecting the inpact |location on target plate 4. The
opti cal systkegnherlbesconreptiedste shat itmpagtsdeteohonc? okhdewgke. Wiile
a CCD (Charge Coupled Device) or a PSD is available for use as the 25

seni conduct®t R¢ urke PBD is preferable to the CCD

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 1s emitted from a laser diode mounted in
20 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.
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.



8 for its cost and detecting speed. The PSD has a twodi nensi onal current
generating nmenbrane. If a |laser beamis focused by the condenser |ens and
applied as a beam spot to the two-di nensional 5 current generating nenbrane
at a coordinate position (x, y), then the two-dinmensional current
generating nmenbrane generates therein currents which are two-di nensionally
linearly commensurate with the coordi nate position (x, y). Specifically,

t he two-di nensional current generating 10 nmenbrane generates two currents
Ixl, 1x2 fIBWeYRTiRCtGe dbppiaye enrbesi dhsPappngcraenxthgi Blaveri fo
currents 1yl‘*m %2 flowwng in two opposite directions along the gaaxrs The

coor di nat es? f theeshebr BrRReE. pBQPtFﬁﬂr?x°°9¥e§P@n€&PEuFat efromthe
currents 1xl cording to_the f Ilomnngoﬁguatlons =

k(1x2 - |x1§9?%x%uﬂ %&r)%gz—tREﬁizs°°E91)??ﬁyﬁhé ppac¥nlogaiiPepdR
it b 1 i fined h
Bl ectr i cal SEeBoLhahfReam SA nthe Epbatt i BrALE oS oFhRLERROBEELFTar ot

pl at e 4 ne ?? ffPQEéBkOPfﬂeL“D di mensionally with respect to the PSD
wi thin an alTowabl'e accuracy range In the el ectronic shooting conpetition

system |aser gun 7 agghéggﬁ PED 3 ordgﬁg{o{méaé o&égegfﬁéerably 25 operate

in synchronismwth e er to's roni ze Taser gun 7 and

shot '”DaCta@ﬁ%ﬁ&ﬁﬂéaﬂly9car998bCéﬁtbﬁaghgoﬁﬂhbtégmﬁéﬁﬂtiﬁﬁtsbBPéCt
detector 2 conprises a pul sed beam which varies periodically. Laser gun 7

detects thecauteedtbegnpeotésed fsoAcehehei BBagbsdeteeher p2ayeth EAR
phot odi ode and generates a synchroni zi ng signal based on the detected

pul sed beanthhsske gabhcilatedsatcgbatérgmaB4ai higinspeadi sehaith the
generated synchroni zing signal. As described above, there have recently
been alQi | adlectreniconsheothogt cogpebhpiont spatemstensmahagh are safer and
nore applicable to various conpetition patterns than real bullet shooting
conpet i ti onsSk9ating. coppebirions smpethéd.t hat, because of the above
advant ages, el ectronic_shooting conpetitions Wil | garn nore popul arity as
general conpetitions a8 %???Eg?e%.?%%Y%}yeﬁ?BmPh@ poPRRGE| detesteraders,

Lfa;ZrS?S'rab B CoSFROENASCR Pi (P6S{ RiPer b) oL thE) BLFoGF LR BE0ERPEN of
th t | hogt t
uni ch 15 o FebYFBbRELhS, RAOKE A ReS CTLRBRE " aRACY, hRS SCHRBbbRy B8 S o

conpetjgi omﬁou&téaoeﬁépeoﬁrﬁégknﬂaﬁyaamacaﬁadr B81h8 28;Gabedi ment the

pr esent invention has tImn lcatin nmeans en a person who
operates a @ﬁﬁaggueonicsl béaﬁhQOEhEGtaha¥§Bm kRotl 2npadti AetbBoebiNg

practice, allows an
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 emlt light beam 34.

20 Consequently, the electronlc 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



instructor or coach for the player to indicate a timng to pull the trigger
of the beam gun while confirmng the trajectory of the sight of the beam
gun which is displayed on a display neans. Since the difference 5 between
the tine at which the player actually pulls the trigger of the beam gun and
the tine at which the instructor decides for the player to pull the trigger
of the beam gun is known to the player, the shooting training systemis
effective in bringing up the player 10 for el ectronic shooting

conpet i ti oreompEtel thiorp| sKs temnss mgreli taprgst adombpart thamtdam on a target
at the timng indicated by the timng indicating nmeans. The di spl ayed

i mpact | ocAamsknant i eoepelitiiong o \Aecerdinglne the felegerombeween t he

15 time at which the player actualléqpulls the trigger of the beam gun and
the tinme atShRRtng IROMRREI AR sHEesBets f3rE3te PYRVRR YReT®RI Fhehe tri gger

of the beamgun. The tim ng indjcating nean be connecied, to the

i spl ay medHeLy Pl (s FHIDSHEL T PRTBAGH nGrSbAren) 258 (BSHar o m a
high-sgged roce%§ing sequence, and can be sinplified in arrangenent. The
tinngJ ndiTHETY means may be connected to the beam gun through a wirel ess

communi cation link to e pl t i shootin
25 conpetition. 11 fﬂéegegvg"fhaypﬁeg%ﬁés n%ﬂd%%?lja@?nﬁnéa%%%}’?o t he °
traj ector f ightajf i I i

di f{‘er encg %eql\{/\gg%%rﬁ;]e ?f‘} rrjéI1i \tﬁ%%e\t?ﬁleé#l mj?rt;ln%l ?'(gpl n icgtﬂg%l yf?ﬂ}é&?i ?ﬁfng

| ndi cat | ng SRge) AN enddi® YheSadsds Ghlapeaertstod SHOM Ligabeam gun

hits the target. t he above i nformation displayed, the player and
others can gétddtor recegnédbcalyté Iggesnly 4i stoge dEYLaba6NS1IIhEN serve
as useful information in training shooting players. The shooting training
Ssyst erhOray b=ane 34 | ibatgalsacian ngverage 6Hrstenedi figrthespéaykvet he ti m ng
indicated by the timng indicating neans. The tim ng teaching neans all ows
the player lighedmanse34 he Then erglsstonacfdpbyraheligktrbeams ko operates
the timng indicating neans, and to pull the trigger of the beam gun at the
recogni zed 2190 reakey nte PersEhlgcto cahive cdiEterert dfeereendeepkPwlen t he
indicated timng and the actual timng to emt the light fromthe beam gun

the player taSihcreblagosnbhei hgndkyinichihag; Ertggeredelansted9Rd ot her
W1 become! afbaE GHEST i GHEVPEE | BURRGROBRBRTEE | 6 SREnBIaTerehRES o t he
accomanyi g, LA RO IR || USLERLE SXBB! 8708t rbAECPEASSRLnGNVENt i On.
competition system can provide novel competition patterns
or modes which have not been avallable in competitions in
which a real bullet is shot in one triggering action.
Light beam 34 contalns a position detecting
20 signal (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
conical beam 8, the position detecting signal is
25 continuously emlitted from laser gun 7 even when laser gun

7 is not triggered.



Fig.l.is a schematic view of a conventional electronic shooting conpetition
system usi ng beamguns; Fig.2 is a view, partly in block form of a
structural arrangenent of the el ectronic shooting conpetition system Fig.3
is aviewof a target plate used in the electronic shooting conpetition
system Fig.4 is a view, partly in block form of a structural arrangenent
of an el ectronic shooting conpetition systemaccording to a first

enbodi ment of the present invention; Fig.5 is a view of a sinulated inage
of a target plate whidfhen themegiley detestimaasigml nhies chegetrent of
the el ectronjc shooting conpetition system Fig.6 is a circuit diagram of
an enbodi netatat ¢ | §hoh %WE@%tf@@h?cé@ragc¢?€%?¥3fBhegémﬁﬂﬁFing a trigger
signal for | aser gun, Lgﬁgdia ram al sQ shomﬁnng' nal ~waveforns generated

in the circt?eation ¢f ¢! _ be eﬁﬁ'pa???yiTﬂé oi cabian 4% a structural
Second enboiaRsnsEre hcThpiaRht Cod VERPR RO bekPpEh SEERRERR| ONPOF THE
PREFERRED i X i h i titi
cyot emicc R BATSY (20 08 A TER g oo ff Pg S LR TR e MGRER TR TR L 0]

first be deég#ég@qp#g{gmh'Fig. 4 shows, partly in block form a structural
arrangenent of~ an ‘el ectroni c shooting conpetition systemaccording to a

first enbodi ment of the froseptt §EVEINpLoys AensNipabf Folatfon Sof he

el ectroni c shooting conpetition system according to the first enbodi nent

conprises, liglkeldbéan3d cashg shesEsHs S0 of NBigRBVEPHLENBh €hectronic
shooting conpetition systemshown in Fig. 2, external PC 101 as a display

nmeans and estmubatedrimages, sshowindgOPhasimpacti bgcd®iondasaitng neans.
Those parts shown in Fig. 4 which are identical to those shown in Fig. 2
are debt ecclvyngeiznas cal trajectore fiohkowed. bExtkenalgh€ éBllasapri ses a
personal conputer having a display screen and a keyboard for entering 15

i nputs. Ext@amal.PC 101 is electrically connected to shot inpact detector 2
through switching unit 96. External PC 101 displays a sinulated i nage of
target plate 4 on its Wheip k35e% revh. 7 B¢ cthbgoeredollasep ey, 7

sequenti al | ifs 20, display.screen, tge i npact | ocations of the position
det ecting §¥5ﬁ€? %E%EO%HSI Bﬁ¥lﬁeﬁﬂf pefLtien %?tgﬁﬁ?nﬂnﬁégPaaeFBetor 2, as
a trajector o +8M@ t i gh f.las 7, hel d_by the, player, and
al so the in%%%:ti cagP%%% %fsfﬁ%gﬁ%%ﬁ%ngegéggggtw% ﬁ#sﬁF%g?gPﬁﬁﬁnglight 25
pean (et echzch Puneblah BAC! SRLECIMDad: GELELEAL FCadicts hgced 1N such
a position as to a !Owlthe 14 Instructor to contirmthe display screen
easily so thaéitieni A6tEYEIRG £28nYiSHAL! ¥156CLARI 1RphEY 1 BBaRkBY¥EHEShOOLS.
the light beam distinguishing signal on target plate 4,
and transmits the impact location to player PC 66.
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 detecting signal.
Fig. 3 of the accompanying drawings shows
25 target plate 4. As shown in Filg. 3, target plate 4 has

on lts surface ten annular areas, including a central



\When the player ains the nmuzzle of laser gun 7 5 at target plate 4, the

position detecting signal is emtted (transmtted) consecutively fromthe

nmuzzl e of laser gun 7. The term "consecutively" used herein nmeans either

"continuously” or "intermttently". Shot inpact detector 2 detects 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

| ocati on treimseilarcreanjesibtaroprdtcertert@r @ividedxberbehr PC 101

calcul ates a score of the player based on the received data, and displ ays,

sequentlalI@OQﬁpnﬁélﬁl%&W%ig%cﬁﬁQ#PdaP%%Q%%é%ioﬁT%@S¢|@ﬁ%a%p%¥% also

representing the inpact |ocation received fromshot inpact detector 2 as a

traj ectory FOFeRRd ¥ 3heSoHMta%RaT ascfaEIRt P13te ThealFechdF #Re area of
om the center of

h h dj f.th
traj ectory SR aEre S Z%ﬁél?aew?@f%:r ﬁw%é%%e%%epimcse% about
th ft t 4 t at f | at
i on® of The it e?évrr?ezé %#&rﬁs%?%ﬁﬁ ?rhe pfe FRE He e Ia{ ate 4 The
generation an é&gl§&9| efmoépeaﬁéﬁiggtgggafoilgmedt ? %ﬂ?? L he sight

of | aser gun cannot e ac i'eved e conventiohal 'réa shootlng

conpetitio t hej # nstLugt or r on
fluctuati onrhisf%? IJrfﬁi'sktraj ec%or y, t ée |fo ay%?gﬁ%%u%%?r{éﬂgg @l:l{’i‘%ig g@ﬁﬁgﬁr

trigger |asgresdNare YREGréSe1PeeyeinPréméntdE m%!ﬂQ@éwad'ééﬁEe9U6,7,
| aser gun 7 generates a trigger signal therein i ch enables the | aser

di ode to gedied atlfe astopdt £bLabhdi éh ol SBiPfgubafnateaWbschois emitted from
the nuzzle 10 of |aser gun 7. Shot inpact detector 2 then detects the

i npactld ocati on of theAs idgdciised dalsdvengurisdn nche i posd tbon t@desgett phat e 4,
and transmts data of the inpact |ocation through swtching unit 96 to

ext ernal PGigrnal Ekremnbas@C dan ¢ahtts$ atacgatspbateod. t hottSipbager based
on the received data of the inpact |ocation, displays the cal cul ated score,
and al so didptegtorne aspheP | %it%ﬁno$e@ﬁ%t1V9hPe egﬁPaﬂs@PHQGFﬁhing
signal on the display screen which is displaying the trajectory followed by
the sight ofh ?a%@Paﬁ nlqcaE%°H|§¥rn§h|%Heﬂ ?®°F36ﬂ?5ﬁo§K§FeWnﬁﬁct | ocati on

or o Flr:tbiil EPpTHER oRoa Pronvthath RE: ERR cer=nbiBEFonv RSl LBl aying i n
hi gl Fht | rer o zéfﬁfﬁt*@%?‘é% Dot afosdt “?%a*gpi‘étct*ﬁ%@taﬁf%n%%“

Ext er nal trigggtisw (£h 4925 ?e&ﬁﬁéceéda thal aﬂstaﬂbeaf B4 BBARSrf @'

i ndi cating the tlnlng to” pul e trigger with a swtch action. Externa
trigger swtshtB82impastetbeatdbhy(£oNPecigdchlchageedguand bitedogabl e. 5

When external trigger switch 102 is pressed, it sends a signal representing
t he pressinthéhetepé, areds, waetenthg smpaet, 1bcatasar (gunyy. is
positioned 1s located to determine the score for the shot.
20 Shot 1mpact detector 2 has an optical system
for detecting the impact location on target plate 4. The
optical system comprises a condenser lens and a
semiconductor device. While a CCD (Charge Coupled

Device) or a PSD 1s avallable for use as the

25 gsemiconductor device, the PSD is preferable to the CCD



ILn the present enbodi ment, 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 wirel ess conmunication nmedium e.g.,
a radi o comuni cation |link according to the bluetooth protocol or an
infrared communi cati on system The wireless |ink thus established between
external 15 trigger switch 102 and | aser gun 7 can relieve the player of
undesi red obstacl es which would otherwi se inpair nental stability and
concent r at i B9 ofts heopt aged dekecblngvipeedconfletPBR hagnaekvernal trigger
switch 102 to |aser gun 7. 20 External trigger swtch 102 is operated by
the instrucibrensionat pREyeRt geReEatiBGANEYOERRE:rming the trajectory of
the sight of laser gun 7 which is beln di spl ayed on the dis g screen of
external PC 101, the |¥%t?L&ﬁ%ﬁr é§$é# RRrcMAeRFCH02 at the

fgsélrguﬁh$l'€5tég %ﬁéﬂff%§?§$n%| %?$S§B$La ertﬁel §°s§ﬂﬂenf 8n?ﬁh?ﬂ§r o
(third |gh$3§é%ﬁ$ st T LR b B By AR oPOP LR L ACPRERE RS LB Ser ¢ (e
mpact 5 1 agati pRepf chbeg, bgaimgﬁaﬂagﬁftgagyaﬁ@'aana£99§#gomeﬁa£9ﬁa pl at e

shot i npac etector transmts t etected catron as an

exenplary 'Q@ﬁ&fa%@&a%héfelﬂ ExtLEReL ﬁﬁ&éﬁlargxﬁﬁéDéhmEﬂ%iQﬁaﬂh?D'ayS t he
exenpl ary inpact location at the timng indicated by 10 external “trigger

switch 102 pgndasiynebmmBAdut-aed) #AYhOHHY domadndter PdNELsh sSpk ayey. on
the display screen. Fig. 5 shows a sinulated inmage of target plate 4 which

i s di spl ayespesifbealligpl eestweecainénsxbnabaturfen@lgefarabong in Fig. 5,
t he displayed simulated i mage 15 on the display screen of external PC 101
i ncl ude® a mewbraseogenératght tgpotvrreptesErli nfx2h€lowpagt ihotwbi on of
the position detecting signal) i.e., a trajectory followed by the sight of
| aser gun 7oppeeltepdirertiansonloagerrblearsy dxjcatdrsh)twe eprrenyht Ivdam 20
di stingui shin gnal which is emtted fromlaser gun 7 at a timng

i ndi cat ed b?Ygxﬁé?W&PgtipgﬁﬂP eppeehteodiranione AApREt thEcHrPEASef the

| i ght beam dj sti ngui.shing signal which is emtted fromlaser gun 7 when the
trigger of THScPOGEALIAFEs %t Kl Py Bhﬁ|sa°5§5PﬁEeppa§éF1°25 (#n The exanpl

h f th ht f
b0t i on | ofke calOSHRERRCFEORY i8h, EREEERRE, 18 38BN TR n7REGN the acore
ar eas f§rre§88§9hﬂﬂ tQotgﬁesggiféwgngeeqzatEgﬁses t hrough center Oto the

area correspon |ng Po-fhe Score right fromcenter O and reaches

the final inpact 5 |ocgtiop(iRatheri fA(eRsr espegling to the score 7 upper
right fromcenter O The exenplary inpact |ocation of the |ight beam

di stingui shing signal qt=therysm ngyt pdicaped byiyhe instructor is at
center O
The beam spot position where both (Ix2 - Ixl),
(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,



The trajectory, the player's inpact |ocation, 10 and the instructor's
exenpl ary inpact |ocation are displayed so as to be distinguishable from
each other. For exanple, the trajectory of the sight of laser gun 7 is

di splayed in green, the player's inpact location in red, and the
instructor's exenplary inpact location in 15 blue. A cross sign is also

di spl ayed around the player's inpact |ocation for enphasizing the player's
i npact |ocation. Fig. 6 shows, partly in block form a circuit for

gener ati ng @onigajgeeanm gnamitied fxamn ghat MpEg). detexios 3 caneises gnal
wavef or ms gsNRld BLdm WAk VaGHd peffodilkayy. in Fig. 6, the circuit has
shock sensor 201, conparator 202, input termnals 203, 204, capacitor 205,
Schrmitt trigger keeeragdnsynéetentsithe eivleadt beem shyttedsdneoy shomt
produces an; t Hd 2 b 1% aSU ked; C g < AgQ out put
si gnal frorr%ngghegr éjtséc}r%r&g%rz %n\(,j\ma{gmi r@&t Eplé)lrtlgﬁléf%m I nputaé 1 e?&t%esr mBnaI 204
are pul | ed synehrenizongrsignsll pasedtandher detgctedgpilised beampliasedr i nal
203, and apg|;ihe PRSI 5. kI AR 3.3V
s appl i od Pu' apett REPABRL BeghR A T Sy hPRroRITh R e R RREY s
supply vol taygecheon@ngisionad- to 3.3 V) but may be of another val ue. Shock
sensor 201 detec e r d pher t rj 081 9f er, IS

pul | ed, and out phtgs%a Si gdr% ?ggrggéentl ng l-'[{veé d'let ecttég g%%@k.a\%qv%hb\zlgf or m of
10 t he shocklegirenmvsivgoting soreratipion mysemsowbishnase 3@fer napdg. 6.

The wavef or m S\ r i A | I t orm
(which is aﬂ?&e_gg‘tala oév}??a\))e rh%’%é \fc%rﬁ%e‘i‘ﬁgn ar a%@kr(éaztg%ﬁl ggglupp\{fgetd wth
t he wavef or phepting cpmpeldbiRNotY P@M$r FinsAot s xpoetexhthat.fbepaussl ue of
t he wavef or t | j r Qi hpe . whihen
conpar at or %ghgu?%tf\}s?a \I}%?l ggeg\;%l ei?gfr?lgﬁ"gl%/ﬁ(tg%{é%a?t?g‘%?ﬁﬁhg%m@f or m of
t he shock igaimwaronehapoPHEaiWes t BEdSial dcomprtitionen avdpatiaast 202 20

outputs a | 6 o i &GP K hys; <0 si gnal
a pul sed m%ﬁ'or%%i c'hr&ﬁtoghoannaﬁg%gvell%g%{)%r gt.graggwAégogeo@g& et out put
si gnal fronfcuhring tar bongirgsipgieetrandic Sdreetingtpliayges. 206. Schmitt

trigger 206 25 shapes the waveform of the supplied signal, and outputs the

shaped waveform 20 As descri bed above, Iaserkgun 7 receives conical
beam 8 (see Fig. 1) transm t3YMMARYt QFgENVENTEON by t he phot odi ode.

ggp; gg' m?egm Wg i&aismHteréfor@ B BBfelB\R LRYBRIBARINGERE o tHIG prddading a
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, allows an

10



5 showm in a lower right section in Fig. 6. Laser gun 7 generates a trlgger
si gnal based on the synchroni zing signal input to the photodi ode.
Specifically, synchronizing circuit 207 is supplied with the signal output
fromSchmtt trigger 206 10 and the synchronizing signal fromthe

phot odi ode. Synchronizing circuit 207 generates a trigger signal at time t1l
in Fig. 6 when the signal output from Schmtt trigger 206 is lowin |evel

at a | eadi ng edge of the synchronizing signal. 15 Wien the trigger signal

i S generat édlsmamorgmr Tceath sfmrlt@tpb@eﬁﬁr o elndicatea bbmbmg

di stingui shing signal, froma sem conductor |aser device disposed therein.
Since the synditlbhithetrigger ofsthe eanuwn whike contlpuingdthe tine

during which the output_ pulse 20 from Schm tt trlgger 206 is active at the
low | evel rideafteqtepe of thastighhof Vi ‘?fh%“tﬁ"h‘? MPEeyEF is output from

t I tch 10 t dt t
Cor i nal poHERIaTRA @ &,.cfiwi"qesagt«%‘érg%ﬂ@ S a8 EPHSEeRce onal i s al so
[ i t Schm tt t 206. Th {o.t I
o oo RO 404 S8 0o AR SHRL ol SHERIEER oo 8,200
tri t b
gl s'[: ggﬁrshllgig}?il g\r,g]# %%r?ﬁﬁﬁ%ove %@%?g%unﬁj?&égﬁ‘s :alml ght 5 beam

di sti ngui smvd:@tnﬂe% n@féfﬁa@%f hend ry ﬂ&%éroéolﬁéfi frigg@t! b£d by the

pl ayer and trigger swtc 2 is pressed by the I nstructor.

Consequent | phe iBed? \8EEES ANow® td Nené | Shdydeam gl sshogtisgi ng signal to
i nclude information 1 ndicative of whether it has been 10 generated when the

trigger of t@repiinysystémpls | eff@ctive his BebigUegetipt ele WpEayeKt er nal
trigger switch 102 is pressed. Based on such information included in the

| i ght lweam fbste heitsdniyg shooialng statpe tptitdnslet ect or 2 15 det er m nes

whet her the |ight beam di stingui shing signal has been generated when the
trigger of laser gun The Gisplay drearns mayhdisplay dntimpacthi ng signal

has been generated when external trigger switch 102 is pressed.

Accor di ngl Y.oaE N FT 1HoebnHi She a‘}im%ﬁﬁgl indyrapedyPyotBereen, the
exenpl ary inpact |location and the pl act _| ocation_as dlstanU|shed

from each ot n%a%%ﬁ#%ﬁ %lTﬁE@SfrdﬁP%h%%sP g¢ lmpactotosatinp
Enmbodi nent : shoo raini SYS acc 0_a 25 ond_eppodi nent
of the e SPaVEI (RiATeT| FETHERETI SEGERE) BhrkPrfnes, BFERRERTERR o 7
Fig. he C h g S ording to a
secon enbo ﬁ?td?hfég §?%séf%§?%v%%§+%%l§Tﬁﬁ %og ¥n5§?§§§%|ég system
accordi ng tghd e HRC Eﬁf&%é‘@@img'é{ e&ﬁiéﬁ%ﬁhé“fné’@?&&‘caﬂ b8k gkag
system according to the first enbodiment shown in Fig. 4 in that it |acks
external t rf(ﬂﬁ%hé%l&ﬁeﬁoﬁo agulbethé "tAdgyedi 68t thg PBaKSgun.
The timing l1ndicating means may be connected to
the display means to allow the shooting training system
20 to perform a high-speed processing sequence, and can be
simplified in arrangement.
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

25 competition.
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In the shooting training systemaccording to the second enbodi nent, certain
i nput key 110 on the 10 keyboard, as an input device, of external PC 101
serves as the timng indicating neans. According to the second enbodi nent,
therefore, the timng indicating neans can be regarded as being directly
connected to external PC 101 as a display neans, rather than |laser gun 7

15 The instructor for the player who operates |aser gun 7 presses input key
110 of external PC 101 at the time the |nstructor deci des t hat the pl ayer
shoul d pul | the Theggéisriayl ad@ansunmay wliselay sull | AP ntGg thRe
trajectory ﬁfa%éé‘ﬁ)r%' ehtthefs.lgaﬁerf tqwbéaZH Jth cAnd Snﬂ%é‘ﬂl&ééﬂ?bﬁ!ﬁe‘ihgn the

di spl ay screen of éxternal When i nput key 1 pressed, external
PC 101 di spfifjeranse ibpiuaen 3bgt tigre owhenethp diming 'ée'l‘Té’c!F?F@d f%iBe, which
Is transm t; bfﬂmuéaﬂ éj ﬁ?@&ﬁsd&ﬁ&%wn%e 3wh 8 éh?gﬁ’%%@%'n@ré’m'lﬁ@ac'[

| ocation on the“sinmulate g Accor |n%to t he second enbodi nent, a
schene for fred cis h’-@&ﬂ‘leggno ﬂiisngheltﬁﬁﬁl@t aNgth tb&r?b@ﬁ/et hefarimatipp in

| aser gun 74 n Chnlds &igfstst d t n i mng,
i's not requl rgetﬁwpn'dt hghg s?ﬁ%gm Qntdrsal ni ng g%/és@ekra%wyer gégégﬁp%éhegsnvstem
ar r angenent triggeringi bmlln@gdﬁwéaﬁﬁbét‘ﬂhgc'ﬂlsrﬁrﬂg agyusefy formatien I'ﬁ t he
shoot i ng trﬂ,larp,lm.gbf §Yn%tofimga$¢é’fél+§9 to the second enbodi nent, input key 110
on the keyboard of 10 extern PC 101 is used as the timng indicating
neans. However, &hgoshoiohthaidiaivdngusystemammidav® a Himingdeaphipe used
as the tim Hﬁéaw'fsﬁttb%mﬁe%e PlAPENTREVEMIngdh AshEE Ay T GhiRgch as
ext er nal trlmfger swtch according to the frrst enbodi nent nay 15 be
directly coifificating meaﬂérrﬂme Haming, tegching peans cateyscthterB¥®rt o shot
| mpact det egy %c%gnTE@ mgsﬁ'n%gsme&te&t sp%le Pﬁ‘stlf%taiawvr% Sd)débéte's”
addition to the sinul ated i nage of target plate which the trajectory
of the si ghtheftlmas@rmgmﬁtrnan@etw ZenF’n’f:ShthU”ébﬁtVdﬁﬁe'érQaf m%m%a/ed a
time at whi ghnt be #Hegmegeganiéa%hnag:o Sé'lrﬂﬂa %han?haw tdff Rt d Ret i gger

of laser gu tar get i e at which the shooting
timng is i ﬁlff%?ﬁ%le B%ﬁtﬁ'\r%efﬂ)r@?slﬂfgcéﬁeﬁn%ﬂt'"ﬂe?"@lﬁ‘%@cttHé' REPHYRIL® of

external PGgai, th@(ﬂ.gtmefr%‘éndmé %@éﬁegwwﬁw A8 elrl BBnWMIeerddi Ithght beam
di stingui shing signal” hits tartsl;vet pl at & and the'tine 24 when the

shooting ti AMAGtING pkill eatielentivt h these ti mes displayed, the player and

others can vi sualrhg LeERENLARY 6'E‘B{eFrdt£jE%ié NeehiuveRy SRy 24| aALayEs cd¥ serve
as useful information in training shooti ngonl ayers. 5 The shooti ng training

syst ens acc@f"’th%”’t‘@ntihé’f the present inven will become apparent ffom
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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first and second enbodi nrents nmay additionally have a timng teaching nmeans
for teaching the player who operates laser gun 7 the timng which is

i ndicated by the timng indicating nmeans. For exanple) the shooting 10

trai ning systemmay have a |lighting device, such as an LED or the liKke,

di sposed in a position that can easily be seen by the player even when the
pl ayer is aimng |laser gun 7, e.g., on laser gun 7 or near target plate 4.
The timng teaching neans thus arranged can train the 15 player to pull the
trigger of |aserFigd i wihescheamatightviiay defviecpsventinnilorgletheonisove
training pr  nad ] I I g {0 reduce the difference
bet ween thegﬁﬁglﬁggt ggﬁﬁéﬁana%ateﬁﬁeq’aégﬁga?stémb%St'o emt the light 20
beam di sti ngui shFigy2sisgnal \VieWus Ratélvealdt nglagle &xim| of @hespiugyeral

ef {1¢1 entl Yay i dh@hiG ! AAE B 86t TRASHEBIFEBYHBR 1A dIPAgSLaY. 1 ndi cating
the shooting timng with sound. I'n the shootfTng tfaining systerts according
to 25 the first Bit3siEcehdvienpodi rentaygethelpiesiusesth dettbet iglgcsigmal and
the |ight b@ﬁﬂbﬂ:ngt Eamﬂéﬂ?ﬁaa S;J’&%%LI' may be 25 emtted froma single
light source in [ aser gun 7 and travel along a single signal path, or may
be emitted from Qig.fletsend Migm dAntYesin an@@J@rf@m, 70&n@ tsaustuedlong

di fferent si . e i t LRKLRENG S hfﬁgg or di o the
first and sée‘?(?ﬁ{(?égﬂn%@gi n%fr“]t éh aé{é%gh?ng:ea%]ﬁgiagﬁgjngé?’shl ngﬁg?‘gngygfésﬁ‘em tted
from | aser @eaordifigeto entirgt pgpedignentiodrthgupresent piwwertdonHowever, the
present i nvent i 0pid.$ R0k $iel ot shmifli1d il Bt RGPS BRAANGHIBR! ali on
for emitting a |ight beamdistinguis |n%5|gna from[aser "gun 7, but any
of various & rdisiagsdme)y b@nusextaraadmRCalni gn Bedpedinentgefsiheg

si gnal fro”é'é’c?t%nwghgot@ cOrPBlifion 838fer@un 7 may have a manipul ating
unit such as a pushbutton, Tor exanple, unted on laser gun 7 for emtting
a |ight beam di stigh§uisshi eigcyitgai@gnam rafsasrembasimgntayrartly dethlogkon t he
mani pul atin i il & prf di ; i ion
have been dg)sﬂcr:‘f?’i Egda/\lyarll}fuIgcfl%frleécé'tqg%ghgs%?ﬁ@a%%ﬁ%f '??Ioﬁél?s%e osré_'in?él(ﬂt]{s}trati ve
pur poses onthe dig@rami alaew Yrowiter sianrl wareiarygeantatad iat itbas my
be nade wi tgQdlitdepadting fromthe scope of the follow ng claims. 26
CLAIM5: 1. A shooting training systemconprising: a beamgun for emtting a
| i ght beam from Bignfzifl eat WéeWof RaTthesbonBiogl Eermact Pén donstustwialul at i ng
unit thereok; f [ bt . Shot o t

det ect or foé"(?g’tgfﬂ’?ﬁ'g aﬂfi ﬁgaglﬁg%?ﬁfgfb@é@ggn}cgméggg% oﬁysal

target; and2€feiNHg tRliacaeragdnempodisnenhaf daei pesent MYRNtienact on said
mani pul ating unit. 2. A shooting training systemaccording to claiml1,

further conpri sing;
DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMENTS
1% Embodiment:
An electronic shooting competition system according to a
first embodiment of the present invention

13



di spl ay neans for displaying the inpact |ocation of said |ight beam
detected by said shot inpact detector. 3. A shooting training system
according to claim2, wherein said beam gun continuously ents a second

| ight beamafter it has emtted said |ight beamas a first |ight beam and
sai d display neans displays an inpact |ocation of said target as it changes
Wth respect to the inpact |location of said first |ight beam as a
trajectory of the sight of said beamgun on a sinulated i mage of said
target. 27 will Rixsiooee rdeseribedgbeievem Bigor 4i 8gove, cpartd®, imherein
sai d di spl ay. neans di splays an inpact |ocation on_said target at the timng
i ndi cat ed RIS EF M Ny ShENeturay arpargementnofxanppeheGtrapiet | ocation

5 distinguished fromthe other inpact locatign. 5, A shooting training
syst em accotRPAEIRY %?%P%Ikﬁiﬁ%egg?ﬁe@a?ﬂcﬂngPﬁytﬂe%n§1€F§pIays sai d

I [ I ti ' I | ff t f I f th th
Cpact | bootMontindRE of Crbe Present: FveTEshem ARcPAMRGLEFLRA fr S,
i mpact. ocat o o n em gtctt g 1o o
i spl ayba St SrenrTOREE o AedPheY eORberFETCR ST 5o RECOFAERY] Fhact
di spl aye ! art f (TSt pact
said timi ngie FLEPEBGALABLE SonGXERER, SEEOABNTRILE, ELULELY g [
i ndi cated topERbYEs Sor ABEOSsARENtL8hAL NG18YELEAL BCERABEL g O Claim 7,

wherein said timng indicating nmeans transmts said timng signal to said
beam gun. 28omp&tifi6RoeYsHemt §R6WANInSFEHEMRACEREETALLIIPC 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 unit 96.
External PC 101 displays a simulated lmage of target
plate 4 on its display screen.
External PC 101 displays, sequentially on its
20 display screen, the lmpact locations of the position
detecting signal (second light beam) detected by shot
impact detector 2, as a trajectory followed by the sight
of laser gun 7 held by the player, and also the impact
locations of the light beam distinguishing signal (light

25 beam) detected by shot impact detector 2. External PC

101 is placed in such a position as to allow the

14



claim,8, wherein said beamgun emts a third |ight beam when said beam gun

receives a timng signa
sai d shot

neans.

det ect or .
sai d shot

5 i npact | d&e irstoneter earpyisuakblyisreqaoanize Haew i HRe tPEaYehg system

transmtted fromsaid timng indicating neans,
i npact 5 detector transmits an inpact |ocation of said third
light on said target as said exenplary inpact |ocation to said display

10. A shooting training systemaccording to claim?7, wherein said
timng indicating neans transmts said timng signal to said shot inpact

11. A shooting training systemaccording to claim 10, wherein

and

| Inpstctucisd e ctorconfingwi the adl spday t s¢oeen | @ms bly sed dthat get when
said timng signal is input to said shot inpact detector, as said exenplary

according to claim7, wherein said timng indicating nmeans transnts said
timng sigr#©%S said display means. 13. A shooting training system
according to claim 12, wherein said display neans displays an inpact

| ocation on said targétR&thitdif iRla¥eki Rz L & R 3R 19t Ect or

ool By iHpAAEIREEIBHE b ot g peRllef e tRe LRBCILHRBECE? | acat ) on.
i cat | ng MREHE PRI EEEES (S aiagSuf LRl o ST HRR ol oF o

wirel ess CQﬁﬂHQ%q@ﬁﬁcﬁhl'fﬁé term "consecutively" used herein means

10

15

20

25

elther "continuously" or "intermittently". Shot impact
detector 2 detects the impact locations of the position
detecting signal on target plate 4, and transmilts data of
the impact location through switching unit 96 to external
PC 101 at all times.

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 lmpact detector 2
as a trajectory followed by the sight of laser gun 7.

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
of laser gun 7 with respect to target plate 4. The

generation and visualization of the trajectory followed

15

ough a
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5 15. .A shooting training systemaccording to claim1, wherein said display
means displays a time at which the |ight beamenitted from sai d beam gun
when said mani pulating unit is acted on hits said target. 5 16. A shooting
trai ning systemaccording to claim1l1, wherein said display neans displays a
time at which the timng is indicated by said timng indicating neans. 5
17. A shooting training systemaccording to claim1l, wherein said display
means di spl ays the difference between a tine at which the |ight beam

emtted frdi sEhel Hght f leeer seun heeapiohtPegachieved hetthes on hits
said target and a tine at which the timng is indicated by said timng
i ndi cati ng QRERﬂRt%RpélJﬁﬁa¥\Q#k%ﬁ?r@P??%ﬁ%gn%°@9%¥§ﬁ4%%c%¥ﬂ¥ﬂ@sto claimi,
oper at es. AP LR GHPFHEt o 1R PHdS EAt BB DRLERSE BRPEH 8B | ndi cating
raiming syS SRR Sce gtfe TeFLaRY ¢ FRS BLATOR CHRaROTFBRta muzsl &
e o T PR AL ARLLEP gdy gDyl 10 it thereof, @ S tar gt
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
distinguishing signal, which is emitted from the muzzle
10 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.
External PC 101 calculates a score of the
15 player based on the recelved 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 1is displaying the trajectory
followed by the sight of laser gun 7, as distinguished
20 from another impact location that 1s 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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detector for detecting an inpact |ocation of said |ight beamon said
target, and timng indicating neans for indicating a timng to act on the
mani pul ating unit, said nethod conprising the step of: 10 indicating the
timng to act on the manipulating unit with said timng indicating neans.
20. A beamgun for emtting a |ight beamfroma nuzzle thereof in response
to an action on a manipulating unit thereof, conprising: an interface for
being supplied with a timng 5 signal which is generated when a tinmng to
act on the mani pul at i Fgterinal $rigdeyatswd tathe G reerpaseras weitigningh t hat
the beam gun emts a |ight beam di stingui shable 31 Js fromsaid |ight
beam when sdidlaatiing mgapmifor infieatingsihe j pimingceo pwlbithe djspl ay
device for displaying_ an inpact |ocation on a target of a light beam

emitted frdhRigessan q PG R an BEEe A BNt BL 98T pEifhEFhg unit
B o A (B B AR i 5
ol e, UEPRGITL BLD AELA "W T S, B g8

i nterface, ;s%naa[l ﬁf‘eﬁéﬁ%ix&?%'ﬁ’f@ééfﬁg disd i 09! sped from ihe,gt her

| npact | oca n- o arg

AU A AU AT Ao Al AI%‘TAIUHAH,NJ, SAU2. AU ASUD. A Ar. A A A A A(LA AL A A39. Aa

E. Ar. Ar. Aur r. A5r Oel!
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 relileve 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 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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impact location (exemplary location) of the light beam
20 distingulishing signal which is emitted from laser gun 7
at a timing indicated by external trigger swlitch 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 1is 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 O to the area corresponding to the score 7 upper
right from center O, and reaches the final impact
5 location in the area corresponding to the score 7 upper
right from center 0. The exemplary 1impact location of
the light 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
i1s displayed in green, the player's impact location in
red, and the instructor's exemplary impact location in
15 blue. A cross sign 1s 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 silgnal waveforms generated in the circult. As
shown in Fig. 6, the circuilt has shock sensor 201,
comparator 202, input terminals 203, 204, capacitor 205,
Schmitt trigger 206, and synchronizing circuit 207.
Shock sensor 201 produces an output signal

25 which 1s suppllied to comparator 202. An output signal

from comparator 202 and an input signal from input
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terminal 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 1s not limited to 3.3 V,
but may be of another value.

Shock sensor 201 detects a shock produced when
the trigger of laser gun 7 1is pulled, and outputs a
signal representing the detected shock. A waveform of
the shock 1s shown by way of example below shock sensor
201 in Fig. 6. The waveform of the shock is i1llustrated
as a low-level active waveform (which is active at a low
level (0 V (L)).

Comparator 202 is supplied with the waveform of
the shock output from shock sensor 201. If the value of
the waveform of the shock 1s higher than 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
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
shapes the waveform of the supplied signal, and outputs

the shaped waveform.
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| 4 by the photodiode. Conical beam 8 is input as a pulsed
wave (synchronizing signal) having a period of 5 ms., as
5 shown 1in a lower right section in Fig. 6. Laser gun 7
generates a trigger signal based on the synchronizing
signal input 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.
Synchronilzing 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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As described above, laser gun 7 emits a light
5 beam distinguishing signal both when the trigger of laser
gun 7 is pulled by the player and when external trigger
switch 102 i1s pressed by the instructor. Consequently,
it is necessary for the light beam distinguishing signal
to include information indicative of whether 1t has been
10 generated when the trigger of laser gun 7 1s pulled or it
has been generated when external trigger switch 102 is
pressed.
Based on such information included in the 1light
beam distinguishling signal, shot impact detector 2
15 determines whether the light beam distinguishing signal
has been generated when the trigger of laser gun 7 1s
pulled or the light beam distinguishing signal has been
generated when external trigger switch 102 1s pressed.
Accordingly, external PC 101 can display, on its display
20 screen, the exemplary impact locatlon and the player's
impact location as distinguished from each other based on
a slgnal from shot impact detector 2.
2nd Embodiment:
A shooting training system according to a

25 second embodiment of the present lnvention will be

described below with reference to Fig. 7. Fig. 7 shows
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in block form a shooting training system according to a
second embodiment of the present invention. The shooting
training system according to the second embodiment
differs from the shooting training system according to
5 the first embodliment shown in Fig. 4 in that it lacks
external trigger switch 102 as the timing indicating
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 lnstructor 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.

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,

25 as the exemplary lmpact location on the simulated image.
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U& ()-!!#10Barisiidicating the glpgeting 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

5 shooting training system. Therefore, the system
arrangement for indicating the shooting timing may be
simplified.

In the shooting training system according to
the second embodiment, input key 110 on the keyboard of

10 external PC 101 is used as the timing indicating means.
However, a pointing device such as a mouse or the 1like
may be used as the timing indicating means.
Alternatively, an external swiltch such as external
trigger switch 102 according to the first embodiment may

15 be directly connected to external 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 llight beam

distinguishing signal hits target plate 4 and the time
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when the shooting timing 1s 1lndicated. With these times
displayed, the player and others can visually recognize
any triggering timing deviations which serve as useful
information in training shooting players.

5 The shooting training systems according to the
first and second embodiments may additionally have a
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 easlly
be seen by the player even when the player 1s aiming
laser gun 7, e.g., on laser gun 7 or near target plate 4.
The timing teaching means thus arranged can train the

15 player to pull the trigger of laser gun 7 when the
lighting 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 indlcating the shooting timing wilth
sound.

In the shooting training systems according to

25 the first and second embodiments, the position detecting

signal and the light beam distinguishing signal may be
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émitted from a single light source in laser gun 7 and travel along a
single signal path, or may be emitted from different light sources in
laser gun 7 and travel along different signal paths.

In the shooting training systems according to the first and
second embodiments, a light beam distinguishing signal is emitted
from laser gun 7 when the trigger of laser gun 7 is pulled. However,
the present invention is not limited to any particular mechanism
and operation 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.

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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CLAIMS:

1. A shooting training system comprising:

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 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 light 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
simulated image of said target.
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4., A shooting training system according to
claim 2, wherein sald display means dlsplays an impact
location on said target at the timing indicated by said
timing indicating means, as an exemplary impact location

5 distinguished from the other impact location.

5. A shooting training system according to
claim 4, wherein sald display means displays saild
exemplary impact location in a color different from a

color of the other impact location.

5
6. A shootlng training system according to
claim 5, wherein sald 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 sald timing is indicated thereby.

8. A shooting trailning system according to

claim 7, whereln said timing indicating means transmlts

sald timing signal to sald beam gun.
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claim 8, wherein said beam gun emits a third light beam

when sald beam gun receilves a timing signal transmitted

from said timing indicating means, and said shot impact

5 detector transmits an impact location of said third light
on sald target as said exemplary impact location to sald

display means.

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

said timing signal to said shot ilmpact detector.

11. A shooting training system according to
claim 10, wherein said shot impact detector transmits an
impact location on sald target when saild timing signal is
lnput to said shot impact detector, as said exemplary

5 impact 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 tralning system according to
claim 12, wherein sald display means displays an impact
location on sald target which 1s received from said shot

impact detector when salid timing signal 1s input to said
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distinguished from the other impact location.

14. A shooting training system according to
claim 8, whereln sald timing indicating means transmits
gaid timing signal to said beam gun through a wireless

communication link.

5
15. A shooting training system according to
claim 1, wherein sald 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.
5
16. A shooting training system according to
claim 1, wherein sald display means displays a time at
which the timing is indicated by salid timing indicating
means.
5

17. A shooting training system according 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 unlt is acted

5 on hits said target and a time at which the timing is

indicated by saild timing indicating means.
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timing teaching means for teaching a person who

operates sald beam gun the timing indlcated by saild

5 timing indicating means.

19. 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
response to an action on a manipulating unit thereof, a

5 target for belng shot by said beam gun, a shot impact
detector for detecting an impact location of said light
beam on sald target, and timing indicating means for
indicating a timing to act on the manipulating unit, said
method comprising the step of:

10 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 1s 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

31



L #HEUR ()*+,-./0123456789:
<=>? @ABCDEFGHI JKLMNOPQRSTUVWWKYZ[ \ ] ~_" abcdef ghi j kIl mopgr st uvwxyz{| } ~

10

10

from sald light beam when said timing signal is input to

sald interface.

21. A display device for displaying an impact
location on a target of a llght 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 1s generated when a timing to act on the
manipulating unit is indicated, the arrangement being
such that the display device displays an impact location
on the target when said timing signal is input to said
interface, as an exemplary impact locatlion distinguished

from the other impact location on sald target.
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