; e3el F4d0d6T ELECTRONI C COVPETI TI ON SYSTEM ELECTRONI C COVPETTTI ON METHOD,
SERVER AND COVPUTER PROGRAM BACKGROUND OF THE INVENTION 5 1. Field of the
I nvention: The present invention relates to an electronic ,conpetition

system and nethod for playing an ele i tition anong a plurality
of conpetitors, and nore particularljmwmmmmWMNMMEtronic conpetition system
and 10 nmethod for playing a shooting compghhi on in which a plurality of
conpetitors conpete in score which is calculated according to a strike

poi nt of eac%im@fﬁomleéowb@cﬂw&@d S 27 SIRdTHAUED TRiM I B V%WS on

a light-beamgun, in place of a real bullet firing 15 conpetition

uses real bullets. 2. Dgseropismved Al RMBiesk Aiocigot i ng has been

conventionally known as one of conpetition items. In the shooting, it is
desired to use a light-beamgun in place of a real bullet gun for 20
di schargi ng real bullets because special attention nust be paid to the real

bull et gun in handling andshbrcRo¥RDf 0OPNMTEEVIRVERITDONOf safety. Known
| i ght - beam guns may be classified into one which is devel oped for

conpetiti &n ahd usSedd lofshHd ghitvenanidnane for use in practice which 25 is
connected to a conputer through a wire for displaying However, when the
| i ght - beam gun i s Tonngotesknto arownputar tdelaimgs atcel eot riclegtrmnidie
electric wire can subtly affect the senses of conpetitors, which are

vel | shar penedgonpe tbneere shetemneal medhgd | fandobagbngennr atliagt.ronic
Therefore, there is a need for elimnating the connection of the |ight-beam
gun W th the @UmriEEriemr sugAJt e Rl erakity wode commeet iyt s beaRdguPis al so
required to provide a conpetition |evel of accuracy for detecting a strike
poi nt of | aseFPaWb‘FH Aol ¥ni ttPed® he& &G GiIRNYE aﬁ°85§Fé5I1°§5/S§éﬁFe@ncﬁri% al so

required o ens saf because t he | aser js enitted, therefrom
The i ght bed?ﬁ’éﬂf?\d r5%C’fruﬂ?ﬁ%%’ll’?‘éqlﬁ r@BOPBlPﬂpr‘Eﬁf%psfg‘He ettt utiBishd 3peed

of conpetiti Op ot fr CounEI n(:clonppeqccecc?fsng coor}npte e Of ¢ hescore which 1is

calculated according to a strike point of each 1light
bullet discharged to a target through manipulations on a
light~beam gun, in place of a real bullet firing
15 competition which uses real bullets.
2. Description of the Related Art:
Shooting has been conventionally known as one of
competition items. “In the shooting, it is desired to use
a light-beam gun in place of a real bullet gun for
20 discharging real bullets because special attention must
be paid to the real bullet gun in handling and the like
from a viewpoint of safety. Known light-beam guns may be
classified into one which is developed for competition
and uses flash light, and one for use in practice which

25 1s connected to a computer through a wire for displaying
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an impact.




15 foregoing requirenents fully satisfied. Fig. 1 is a diagramillustrating
an exenplary configuration of a conventional electronic conpetition system
whi.ch uses a | aser gun which emts |aser light for shooting. 20 As
illustrated in Fig. 1, the prior art exanple conprises |aser gun 115 which
is operated by a conpetitor for discharging an light bullet 162 inpl enented
by-laser light; strike point detector 116 which has a target board 117
renovabl y nmounted thereon, 25 which receives light bullet 162 di scharged

fromlaser gun 1ih,, 4wty defgghi EHeal_?L?'hitK%e@ﬁi E}urpfiéiﬁgﬁnsgb'{:éﬁt té a 162 on

target board 117; conpetitor PC 114 installed rear a shooting seat for

di spl ayi ng adngsiddd nehBdidrkealet estedi Bywskel kenhpoknkcdetiectQirel ain and a
switching unit 101 for connecting strike point detector 116 with 5

conpetitor RupklS; d@sedt gtie 1donaed sErktkRppeiabrdet @atieh Lire afeg 1l-ocated
away from each other by a distance which is predefined for the shooting, so
that a targethdgesredf a kond donngasurahe w mbnthe di stramemiils selrertively
nount ed on stri ke point detector 116. 10 Switching unit 101 conprises a

swi tchi n§ hulprcentiAaN llehl. of 1THRASECEke,Thethekkow gy descrngedon fimd | be
centered on how a conpetition is played in the el ectronic conpetition

syst em conf igimeidhatsines thiebeth byl on 5 ofi gthe ild ohtditegwanghor widder i bi ng
how a conpetition is played in the electronic conpetition system

i1l ustrated the Frgpytensthrpusghr &hed skedigic owigepl uFhei thi obrt edrke
poi nt detectors 116 shown in Fig. 1 are disposed in 20, correspondence to a
plurality of9%hodfi AdSPoxeaduistch BP RECERIRs adefPRRACbyieo lgdeti t9%n

boards 192. Wiile Fig. 2 shows five sets of shootjng boxes and strike point
dotectors 1AFHEIRY 5P TexdRpret e umbEike! RHISeOS | 2278t Iiidhtod, e

corr espoRdertl W A Repetr o BBsi TF o Be Sk | XS CEBlper il oht S0 Xhat in
o Do 2oL el A4 BESayp MLl s0PYED Disqlaeontel19ma Singhe shootino
circular targeiHoar defdde kSofount e on §hgLtrgahmf 2gen0T 18achk Mt e
reguired to improve the exactitude and speed of
competition score counting processing on top of the
15 foregoing requirements fully satisfied.

Fig. 1 1is a diagram illustrating an exemplary
configuration of a conventional electronic competition
system which uses a laser gun which emits laser light
for shooting.

20 As illustrated in Fig. 1, the prior art example
comprises laser gun 115 which 1is operated by a
competitor for discharging an light bullet 162
implemented by laser light; strike point detector 116
which has a target board 117 removably mounted thereon,

25 which receives 1light bullet 162 discharged from laser

gun 115, for detecting a strike point of 1light bullet



5 point detector 116. A comon plane 151 is forned by the front faces of
respective target boards 117, while each shooting box is forned with comon
per-m ssi bl e shooting plane | 52. Comon plane 151 and common perm ssi bl e
shooting plane 10 152 are in parallel with each other, and are both
vertical planes. The distance between comon plane 151 and comon
perm ssi bl e shooting plane 152 is shown to be 10 mor 25 m by way of
exanpl e, based on a particular play item The shooting box has a | ateral

Wi dth on 15 gy Pesrdssi Plod e ool 7 g e ik S8t af1d Mndhen 1R gun
is corresponded to one target, but is variably defined when one gun is

correspondechd#x Nat ahgetsnglheed@t eoal d\Ms%tLBthgt he séshkeingi it rdedeect or
116 is showmn to be 30 cm by way of exanple, and two adjacent strike 20

poi nt det ectdetsecltad hiag ategmkerpdintceateectdost anee idddishr atdivedninget at 1
m As a conpetitor mani pul ates | aser gun 115 oriented toward target board
117 to forceamiaseiOgufotrl cdmeatitsiolar gerk kghtooiult! edetld oisuthéasviph 1 i ng a
trigger of 25 laser gun 115, light bullet 162 inplenented by |aser light is
di schargéd feaupdtaserr g€ 1134.A | ilgitersoguoe 415 famduset fikegempadatti ng

i ght bullet 162 discharged fromlaser gun 115 is, for exanple, a

sem conduct cleteiar 0ddi9 | arponledested. awpy hifya@vendchst ptkerpdint a
detector 116 transmts 5 a conical beam 161, generated by an infrared LED,
toward the SHodtdf bUxiclols naredpbiredpeert ghei §hpet 18Py o®ed th@tdidschar ge

i ght bullet 162 unl ess copical beam 161 transmtted from strike paoint
det ect or 11§qg9§ﬁ£k9%ﬁﬂﬂ dab§lP§s€Pm63ﬁSTE3FeiWé?g GhEeS4 SEROSE diin 115

2,10, 10t 0SS 10 oL gt PR O AL IR Lh shooting o, e by
Syt 15L1SS, ety MR i LapbPrelycd LO,SRIBAIR 3c3) AR o o
of 10BASE-T.

The following description will be centered on how a
competition is played in the electronic competition
system configured as described above.

15 Fig. 2 1s a diagram for describing how a
competition 1s played 1in the electronic competition
system illustrated in Fig. 1.
As illustrated in Fig. 2, a plurality of strike
point detectors 116 shown in Fig. 1 are disposed 1in
20 correspondence to a plurality of shooting boxes, each of
which is defined by two partition boards 142. While Fig.
2 shows five sets of shooting boxes and strike point
detectors 116 by way of example, the number of the sets
is not limited. One shooting box and one strike point

25 detector 116 are in one-to-one correspondence with

respect to position as well as competition, so that in



.15 discharge light bullet 162 fromlaser gun 115, the conpetition is not
driven by the gun but by the target, thereby resulting in an inparti al
conpetition systemin which the will of the conpetition host (judge) is
respected. It should be noted that each conical beam 161 20 emtted from
strike point detector 116 only reaches the opposing shooting box and does
not- reach two shooting boxes in principle. Further, in this system since

| aser gun 115 need not transmt information to the outside except for |ight

bullet 162, pasgeigua, 115gneedennt P& 25 coNNgeled h?s%ﬂgﬁgfeigg QJSroﬁ’nC 414

through a wire. Light bullet 162 di'scharged fromthe nuz | 'aser

gun 115 traveiﬁg$éra$@@étim%alﬂhfeQ&i0% I p1wkhehthaser geprife iS,patented,
as is the case with a real bullet discharged froma real bullet ‘gun. Light

bul let 162 ddstbdatged fli@m t hen muggieioh,| aspla@iinod12iha 125 i ahedt

uni quely corresponding to |l aser gun 115. Light bullet 162 has high parallel
conver gence boardhdidf are monhked am tahgetfrbaar ks’ 68 hehshapeips | i ght
spot. As light bullet 162 discharged fromlaser gun 115 strikes on target
board 117 noRoird datectdkelpbint 10 detector 116, the strike point is
detected by strike point detector 116 which transmts information on the
det ected strike pbi Aempencedpaei tidl PG 1idrnéd ooghthei tfalontg fiadds 161 .
Here, since strike point detector 116 has an adjustnent function for

i ncreasi ng ah®iBceteterFrronkchaardal 1ladd optilealeagtc whantioly dpxopts cal
device for dgtecting the position, the strike point of the |aser Iight can

be detected B2 B LonBLElt i GRMNEPel PSFTIEEEPAGY. ShOREeNict o Bmel 1415

cal cul at es for_sh in 0 based on the strjke point information
transmitt eda??@ﬁ%grgt Pi Egepgﬁﬁ gﬂgeﬁo&moﬂ@e’é{%s%l’r@p? a?gopﬁéngal&]tﬂ%? ed
score. Sipnc itar, P s previously registered with information
whi ch cgg ig%%?rPﬁké gﬁhpg%%%@HQQUc%li Ia%PSéis?gé?FOn A e?r%f R |

compet i tor, g5 ¥ELL) a5)2hcLnf ot i an such, as. the punber of .t es the

conpetitor has so fa t lasér gun 115,  conpetl ays,

Si mul taneousdya Ogoithh Be gl 8¥; ni BechsgLshrabh aRonyaher iy, the qommet i tor,

a bullet nunber, a score assocliated wt et nunber, a sScore,

a strike poine mf oki @% HUlbet wh62 oI &Sl POSELd1dn 5 HoN i plural ity
of light bullets 162 are
play item. The shooting box has a lateral width on
15 common permissible shooting plane 152 set at 1 m when
one qgun is corresponded to one target, but is variably
defined when one gun is corresponded to n targets. The
lateral width of the strike point detector 116 is shown
to be 30 cm, by way of example, and two adjacent strike
20 point detectors 116 has a center-to-center distance
illustratively set at 1 m.

As a competitor manipulates laser qun 115 oriented
toward target board 117 to force laser gun 115 to
discharge light bullet 162, such as pulling a trigger of

25 laser gun 115, 1light bullet 162 implemented by laser

light is discharged from laser gun 115. A light source



_discharged fromlaser gun 115 in response to a single triggering operation.
In this way, not only scores of respective light bullets 162 can be

aver aged, but also a score can be found for each light bullet 162. Such a
10 score counting nethod can give a score difference based on subtle
vibrations of a hand after the trigger is pulled, evaluate characteristics
such as swi nging of the body of the conpetitor, and accordingly provide a
new conpetition inplenmentation which has not been so far 15 available in a
single real pytl ti i tizap., L uk et I { ngludes a
stri ke point detS%ngﬁps?gﬁgfgggﬁguéégﬁﬁ:ﬁﬁ%i%?n%%g 5%%%§}§§%¢nfr%%d an

| ight bulletlgdssti { shipg 54 gnaly,f o St LNgy shj I i,ght et
fromothers. The s???he 20 poi%t ggie%¥?%§1tfgﬁglgkggfﬁgﬁgﬁ%P?édlg%é%arget
board 117 evescwheatibe ciuypeddtor is not triggering |aser gun 115, thereby
permtting strike point detector 116 to detect the strike point. In this
way, strike pointsnothaspleviealt,t ystofiké gpbikyl Hekechk®2 firam siHgseitaser
gun 115 25 can be traced as a continuous dot train. In real bullet
shooting,5 a zorpeicadrbéamstl6l, geaefiates Whe dreainfynfed hesgUNE bR od e
starting a conpetition, and during the conpetition, shoots |aser gun 115 on
a trial basi%h@oshpaténdebokor syetithaily thecopmpbefibpe derirous shbetédg
intended for getting a 5 score. For this purpose, the electronic

conpet i tion systémchiagaepr bivhies baldeti ols2 skhodeissg aoubcahd baatr | B61
shooting node for opperatigon nodes. The conpetitor first confirns the
feeling of |%§ael?sr§h§tﬁ 5 aﬁ‘?r@h PETALE chHRANtI osed et odi sdidr gel $ i ghet 10

bul l et 162 ip a frgga%ahgré Eeriod 3 fore the start of a conpetition,
swi t ches t he" Bper ATt oY mbdeef oItRe iy alt - Shoo it SPod@ Sat &run Held is

ti figon | for trial shpoti t i.ntended f core, and
coan st s ThELeRErarFantrbast: BoeRE 1) i rIRoa o IR 29
| eti L3l i i ting intended f ore. As
Gaseri bed aboie “Tho B BEt 13 B8 SREERY: n ey LN S o 111 (Lt
is saf t i ng hi ljgabilit
o aghr 20 5 I hancarET ROWh ih° LORBRt | (7 EnE SAESRer FOAHCH L4k ¥ t he”
el ectroni ¢ CORELVEd 08y HeaiBas 14Rs i DedoaRgveynityl Scantislpaled 4 hat

t he popul ation of conpetitors will take wng in the future as a general
conpet i tion fubHm ¢hentdaMadasierboNesh@Poveng | ttheS abspe@ntbel pag ed
15 discharge 1light bullet 162 from laser gun 115, the
competition is not driven by the gun but by the target,
thereby resulting in an impartial competition system in
which the will of the competition host (judge) 1is
respected. It should be noted that each conical beam 161
20 emitted from strike point detector 116 only reaches the
opposing shooting box and does not reach two shooting
boxes in principle. Further, in this system, since laser
gun 115 need not transmit information to the outside
except for light bullet 162, laser gun 115 need not be

25 connected to competitor PC 114 through a wire.

Light bullet 162 discharged from the muzzle of



25 that the conpetition will be expanded to such an extent that conpetition
neetings wll take place on a national 8 scale or on a global scale in
the future. For this purpose, the electronic conpetition system as

descri bed above is required to communicate the progress and result of a
conpetition to conpetitors who 5 participate in the conpetition, and
spectators who watch the conpetition in a readily understandable way and in
a variety of representations. SUVMMARY OF THE I NVENTION 10 It is an object

of an erbodi fiepl, of,hng JeNvENLLON. t g RLOWLDe 13N 21 SELLAPE 6, CauPEL] Lijon

system and ne I'char e capa muni cat i hg progress and

result of 2 PRPEtLLhon o OMBeLLLeLs ha PR LAEPALAd N, 1PR SOTREL L on

and spectators o watch the co 'trén 1'n Such a manner

conpetitors &pﬁlépeew{éﬁﬁgé&? FRErLSt &t | PuiDer coppet | tii%'t oy Beh eve

t he above object, an electronic conpetition system accordi to an

embodi ment  hesy agpkuhaklyby Hrdo Obhebg@am-auns, eaghsber LM ti169nd@ ldght, a
plurality of strike point detecting neans each for detécting a strike point

on a target bpamgl olinth@ellyghiordddadtifdpPmehaddeghtgheameun assqet at ed
therewith, and first display neans for displaying a conpetition progress
i ncludi ng theukletkéepoilds dright edir2 eyl tdensérgdeceoiant daiewnd fowge neans
The el ectronic conpetition systemfurther has a server responsive to 9
strikes on target board 117 in the shape of light spot.
As light bullet 162 discharged from laser gun 115
strikes on target board 117 mounted on strike point
10 detector 116, the strike point 1s detected by strike
peoint detector 116 which transmits information on the
detected strike point to competitor PC 114 through
switching unit 101. Here, since strike point detector
116 has an adjustment function for increasing an
15 electric, mechanical and optical accuracy of an optical
device for detecting the position, the strike point of
the laser light can be detected at a competition level
of accuracy.
Competitor PC 114 calculates a score for shooting
20 based on the strike point information transmitted from
strike point detector 116, and displays the calculated
score. Since competitor PC 114 has previously registered
with information which can identify a competitor such as
a registration number of the competitor, as well as

25 information such as the number of times the competitor

has so far shot laser gun 115, competitor PC 114



strike points detected by the plurality of strike point detecting nmeans for

" displaying on the first display nmeans the conpetition progress in an order

in-which the strike points are detected. 5 The server may display a strike
point on the first display neans in real tinme when the strike point is
,detected by the strike point detecting neans. Another electronic
conpetition system according to an enbodi nent has a |ight-beam gun for
emtting 10 light, a strike poi nt detecting neans for detecting a strike

point on a target. hoard mtied f the Ii 2am gy, and
first display % for di spjlh%yrlléncgml}gorrpéertel tlv{:)%rﬂpr ogdr esg;él ncl'udi ng t he

strike poi ntr@ﬂse&ﬂae@l&y ﬁﬁ&ﬁbéi«rbke thi%' Horfdeaid N9 QeﬁﬁileIh%ulr%

el ectroni c conpetition system al so has a sérver for displaying on the first

di spl ay meansg @c&p@p@éééw@t@a%wﬁsw@cwmeg hbﬁbgwl ke RN Ldeected by
the stri ke point detecting nmeans sinultaneously with i nformation on a

conpetitor whosttas woioonpet i 1ighe A eosd msd2 tdre sdfdde hoard detecting
nmeans. The server may sinultaneously display on the first display neans

informat Gon on a ydrwal i by @flueEetyi toss, angheonpeilldts plegresaes of
the respective conpetitors. Alternatively, the server may sinmultaneously 25
di spl ay on tdiesdhasiedli §pbay Isssys gufi orlilst i iom esspdhseonpet bt aring#o
participate in the conpetition, and 10 conpetition progresses of the
respective compejertiong. oparahéonal t dnnathiel yayt hacteramly nagores of
si mul taneously display on the first dlsgla means i nformation on
conpet it or s ¥#ePeied yl kolpk el bews nbl2 5cabnlirt r¥RTegedef Dite Adeetitors
who participate in the conpetitiaon, and the conpetltlon rogresses of the
respective é&ﬁ%ﬁlPBPSbQN1 req épécﬁﬁﬁﬂiclb%ﬂbepﬁtléﬁ em 88€8rding to
an enboglnent has a |ight- beanhggn for emttin g a strike i nt
det ect i 8|ﬂ§ﬁﬁ??0?°ﬂ% %E?lWG tHQQEQkﬁ%tao carFaﬂg eF5aCE SI2T4HE | ght
emtted fromthe and. second di spl.a or dlspla i ng
the strike pdfntH &ﬁ@ctga b iﬂ@s tH k& pdih cf'gl!t %ﬁrﬁé ht99%herein the
el ectronic c ti S i get
ééi 84?#@ fé’ &ﬁQ}QSESEQE%és sEEE Sgel%%’f& 2,; the ¢ .

board as a fesu ImA Ich a ternl nanlp ation

| s made on tﬁi'c? "%t Q‘Fé’?‘mc% ‘é"i't%? moé(]{d “HBEéthﬁ%g pidhtae

el ectronic conpetltlon syste has a in whic strlke p0|nt on t he

20 target bogsmbési0dn dissi 1yt iihe Ga¢end khsplat mBaes. Lo t#ds node,
the strike point on the target board may not be displayed on the second

di spl ay 1seansvainlahlé hen ps esleh @160 nesll newnl patt agh oot 118g peshpstedion. t he 25
| i ght-beam gun. Also, in this node, the strike point on the target
Light bullet 162 also includes a strike point
detection signal for use in detecting a strike point,
and an light bullet distinguishing signal for
distinguishing this light bullet from others. The strike
20 point detection signal is transmitted to target board
117 even when the competitor is not triggering laser gun
115, thereby permitting strike point detector 116 to
detect the strike point. In this way, strike points of a
plurality of light bullets 162 from single laser gun 115

25 can be traced as a continuous dot train.

In real bullet shooting, a competitor first



11 board may not be displayed on the second display neans until the
predeterm ned mani pulation is performed on the |ight-beamgun, end the
timng at which the manipulation is perfornmed is detected by the strike
poi nt detecting 5 neans. The node can be set on the second di splay neans,
wherein information on the strike point on the target board is nmade invalid
when the node is set. The node can be set on the |ight-beam gun, wherein 10
the |ight-beamgun nay add to the light a signal for nmaking invalid a

di spl ay of thg,siFhdke ok ”tfé’éiﬁ’g‘ thed thght gE’geanelf%rng%tiasrtsi gnd the

second di splay nmeans may not dis

MM L ifor | 9Rhemitk ey T QB t Bembk@ht1B8aM dpogtly Infddides the

target board,

| ay the stri point of the light on the

signal for making the display invalid. Another electronic conpetition
system accorglimg 116 asnenbodir BNt dasi 4 hbehtrdbeanasun rfoer gattihgg d i ght,
a strike point detecting neans for detecting a strike point on a target
board of thesddght berfidriteedsbrosud0 shwot imght -ibeamagan, fand detsingli spl ay
means for displaying a conpetition progress including the strike point

det ect edSby sdweret ri kBopoititi depecpiosg, neths, alerteronide damestt idiispl ay
means is installed to be invisible at a position at which a conpetitor

pl ays a 25 ceyypedmtabso byrevidesng seghousr shophénpi ghtdebead gurtrial

Al ternatively,

the first display nmeans may have a 12 di spl ay screen

oriented i n ARty inede nfowhi eperaielen spPdgSscreen is invisible fromthe

posi tion.

10

15

20

25

The competitor first confirms the feeling of laser
gun 115 which is not conditioned to discharge 1light
bullet 162 in a preparatory period before the start of a
competition, switches the operation mode to the trial
shooting mode after the competition 1s started for trial
shooting not intended for a score, and again switches
the operation mode to the serious shooting mode after
completion of trial shooting for serious shooting
intended for a score.

As described above, the electronic competition
system available in recent years is safer than the real
bullet shooting and has a high applicability in regard
to the manner in which competitions are performed. With
the electronic competition system as described above, it
is anticipated that the population of competitors will
take wing in the future as a general competition from
the advantages mentioned above. It is also anticipated
that the competition will be expanded to such an extent

that competition meetings will take place on a national



A shield flay be further di sposed between the position and the first

di splay neans for nmaking the 5 first display neans invisible fromthe
position. Another electronic conpetition system according to an enbodi nment
has a |ight-beamgun for em'tting light, a strike point detecting neans for
detecting a strike point on a target board of the light emtted from 10 the
| i ght - beam gun, and second di splay neans for displaying the strike point
detected by the strike point detecting neans, wherein the second displ ay
means , di spl gyg1&herséhi Keqpebal bBatBl ahgeHeviFawMuwaen the strike point
detected by the strike point detecting 15 nmeans falls within a predefined
area. Specificallyortbhisepargodicspltde reans @y i sahpytibeost siykeemoi nt
in enlarged view when the strike point detected by the strike polnt
detecting neags 8Haktgibethi aBaver edef | nedyuriadidis ¢ oméhieuseosees othehe
target 20 board. Another electronic conpetition systemaccording to an
enbodi nent hasoarésghtinbeamsgurt faf ancbhprgikight toa cimpdkel por st who
detecting neans for detecting a strike point on a target board of the |ight
emtted foronp2Btibéphtghinbshm gumpedrnd isecormhdli sy ese heanswhor wdtshl ayi ng
the strike point detected by the strike point 13 detecting neans, wherein
t he second diBpl agmpethsidnsphaps releeidtyr ivielgis tandablenl v yeandi 8w @hen a
predeterm ned scare or higher is cal cul ated based on the strike point
detected by YaBigEYi RE pePAesEBERELPR§-5 neans. Another el ectronic
conpetition system according to an enbodi nent has a |ight-beam gun for
emtting light, a strike point detecting neans for detecting a strike point

on a target €8§%gﬁgf?grﬁﬂkigggEﬁgkgked from 10 the |ight-beam gun, and

first displa

10 It is an object of an embodiment of the invention to
provide an electronic competition system and method which are
capable of communicating the progress and result of a
competition to competitors who participate in the competition
and spectators who watch the competition in such a manner

15

that the competitors and spectators are interested in the

competition.

To achieve the above object, an electronic
competition system according to an embodiment

has a plurality of light-beam guns each for emitting

20 1light, a plurality of strike point detecting means each

for detecting a strike point on a target board of the

light emitted from the light-beam gun associated

therewith, and first display means for displaying a

competition progress including the strike point detected

25 by the strike point detecting means. The electronic

competition system further has a server responsive to



di spl aying a conpetition progress including the strike point detected by
the stri ke point detecting neans, wherein the first display neans displays
the strike point in enlarged view when the strike point detected by 15 the
stri ke point detecting nmeans falls within a predefined area. Specifically,
the first display nmeans may display the strike point in enlarged view when
the strike point detected by the strike point detecting neans falls 20
within a predefined radius fromthe center of the target board. Another

electronl ¢ CORPELL! el ntks | HBRACY UNOhe BlueahIgyMH dasi e | behhebeam

gun for emtting light, <a strike poi detecting neans for detecting a 25

strike point defe8tiab0cheH93r G ti&J1HAINELMAt ednkr omikle | hghpibgam
gun, and first display neans for 14 di'spltayi ng a conpetition progress

i ncludi ng thgeshki kdet R@igetidalRctipebdieddeist ahkergeirtirdeliecéhnghaeans,
wherein the first display neans displays the strike point in enlarged view
when a predekertiiksefosaesea®e Bebeghbed.is cal cul ated based on the strike
poi nt detected by the strike port defecting neans. Another electronic
conpetiti®Hn syst efhacsertieny rMagy adi spitxogdi aresat rbhe @dinghterbetne giihrsar
emtting light, a strike point. detecting nmeans for detecting a 10 strike
poi nt on a tdigpllajoanekms time reght teimd t ethefr obhehestighd - lpedmtguns and
second di splay nmeans for displaying the strike point detected by the strike
poi nt det ect dagenbadsbywhbeeshrike pedohdddisptangnmgnsssi nul t aneously

di spl ays a past conpetition progress and 15 a current conpetition progress.
Anot her el ect r oni 8neshpst igliestt ropsitce ne RO Hi e t §YAR SBMRRF MR NHa§Ca

| i ght-beam gun for emtting light, a strike point detecting neans for
detecting a <t PRBOPHISHE dAsadt RtYEt PEERr GO FHhEM - FEH9 enitt ed from 20 the

or ogr ess notGBPRG the *SE-Fke TS0 - ABLEET SR by AR SEPPKGUPETHE Mot et i ng
means, strike point on a target board of the light emitted from
the light-beam gun, and first display means for
disblaying a competition progress including the strike
point detected by the strike point detecting means. The
15 electronic competition system also has a server for
displaying on the first display means a competition
progress including the strike point detected by the
strike point detecting means simultaneously with
information on a competitor who plays a competition
20 against the strike point detecting means.

The server may simultaneously display on the first
display means information on a plurality of competitors,
and competition progresses of the respective competitors.

Alternatively, the server may simultaneously

25 display on the first display means information on all

competitors who participate in the competition, and

10



wherein the first display neans simultaneously displays a past conpetition
progress and a current conpetition 25 progress. An electronic conpetition
nmet-hod according to 15 an enbodi ment uses a plurality of |ight-beam guns
each for emtting light, and a plurality of strike point detecting neans
each for detecting a strike point on a target board of the light emtted
fromthe light-beam5 gun associated therewith for conpeting for a score
based on the strike point on the target board. The nethod incl udes

detectin t L) | E raki o] I o] : isNg mean
and seaugnfig?%geg?gg%gyPﬁagggggﬁge?FlF%ﬁ %?%é%gggvgnbgﬁggﬁg$gkgégs in Zn

10 order in whichphbenglrike poldiSaedfe dpf ect ednd he caapebixt i On RROJress
including the strike points. Alternatively, a strike point rmay be diSpl ayed

on the displ gymi®eBgebisl §al atiisFa\S\herbri hergéri ke @i ntqi $H06f echednby the
strike point detecting neans. 15 Another el ectronic conpetition nmethod

according tojafoenbBedbAeMn Usespatlteht- heam gavisey em preagtbighhedand a
strike point detecting neans for detecting a strike point on a target board

of the |ightcentitédnf bam tdfe thghtehpanigonsf ahoc pyrediicigater Bn sthee
based 20 on the strike point on the target board. The nethod includes

di spl ayi ng onompspliayonpanand cdaimeget iddngre tprdgmes progteskieas the sthieke
poi nt detected by the strike point detecting neans sinultaneously with

i nf or mat i on vAspecbhpet cowpewhbopbays a conpetition 25 against the strike
poi nt detecting neans. The el ectronic conpetition nethod may further has 16
the steps of sinubnahbedsigleaditysirayd ngempe & helen s sivaf ereace ¥ vtdatPon on
all conpetitors who participate in the conpetition;, and conpetition
progresses ofNt RBPPEEREL hoe & ohtti-PERE, IWed@éntPaF 4y % spl ayi ng on the

10 1light, a strike point detecting means for detecting a
st;ike point on a target board of the light emitted from
the 1light-beam gun, and second display means for
disp‘laying the strike point detected by the strike point
detecting means, wherein the electronic competition

15 system determines a strike point on the target board as
a strike result at a timing at which a predetermined
manipulation is made on the light-beam gun which
continuously emits light. The electronic competition
system has a mode in which the strike point on the

20 target board is not displayed on the second display
means.

In this mode, the strike point on the target board
may not be displayed on the second display means until
the predetermined manipulation is performed on the

25 light-beam gun.

Also, in this mode, the strike point on the target

11



5 display neans information on all conpetitors who participate in the
conpetition, and the conpetition ,progresses of the respective conpetitors
on ‘a conpetitor-by-conpetitor basis, and sinultaneously displaying on the
first display neans information on 10 conpetitors who satisfy a
predeterm ned condition out of the conpetitors who participate in the
conpetition, and the conpetition progresses of the respective conpetitors.
Anot her el ectronic conpetition nethod according to an enbodi nent uses a

| i ght - beam gboatar mewi tidthgbd Sdiikphbyedndm shé i kecpadntdidgieo} i igangans
for detecting a strike point on a target board of the light emtted from

t he |ight-beantglunther pecendpétirmgntdr mandpalethased sorpd o sted ken pohat on
the target board. The nmethod has the steps of displaying a strike trace on
the target 2Dipbardesh ghe,| Bght tee ttiednfor @b tWieldh gitte breamigubat dosabl i ng
a display of the strike trace on the target board of the light emtted from
the |ight-beam gerfodetesctingdatectedie byoitdte oatrheet gragett boateching
timng at which a predeterm ned nani pul ation is nmade on the 25 |ight-beam
gun, and i spPapbng the detected strike point as a strike result. 17

Anot her el ectronic conpetition method according to r an enbodi nent uses a

| i ght - beam gun f oFh@&niMAdenCin ghe, Sofd ansttiikeSpePht @distdtE hghea@ans f or
detecting a strike paint on a target board of the light emtted 5 fromthe

i ght - beam glReFBFNCOHMFALTRE ¥Br Ansddie BasEle oPAE sPRi KdiSoFAFIBh the
target board,. The nethod has ,the sieps, of digplaying,a strike trace on the
t ar get boardb8?r§héslwaﬁ? éﬂyﬁﬁéa V&%ﬁ1¥ﬁ8 WPéEt}%eﬁgFgun, di sabling a

di splay of the strjke_trace qn.the_ target 10 haq _of e light. emtted
fr0ﬁ1tret!ighp-begh?gﬁﬁgedgﬁQHQ%mf%itgﬂiﬁéeagjaﬁﬁb%%%Fﬂ%éﬂﬁefﬂfigﬁn -
mani pu on rf.Qr n e |l eam g i ng i oin

on the ?é%ge%h%ogﬁ'rg{q%%gpd%%gcﬁgﬁgt%%gngg;aﬂ%edﬁg%ﬁgyi%g t e%&étgg ed

strike pointpag;fgSthivke 1 HeSUlds s it Y\OF Nehe LS, KRNI GRITRSE | é&@ﬁtgat hod
according to an enbodi nent uses a |ight-beamgun for 'emtting Iight, and a

strike pointidghecwhed mBanmoler idetRat,i tthd tid i k&chod Ndioplaytmédgt board
of the light emtted fromthe |ight-beamgun for conpeting for a score
based 20 on thhe sigtd keipplay ahd hettakgetpdioar dof Ththerel hgHti el utdrs
di splaying a strike point detected by the
target board when the light emitted from the light-beam
15 gun includes the signal for making the display invalid.
Another electronic competition system according to
an embodiment has a light-beam gun for emitting
light, a strike point detecting means for detecting a
strike point on a target board of the light emitted from
20 the 1light-beam gun, and first display means for
displaying a competition progress including the strike
point detected by the strike point detecting means,
wherein the first display means 1is installed to be
invisible at a position at which a competitor plays a

25 competition by emitting light from the light-beam gun.

Alternatively, the first display means may have a

12



strike point detecting neans in enlarged view when the strike point falls
within a predefined area. Specifically, the strike point may be displayed
in" 25 enlarged view when the strike point detected by the strike point
detecting neans falls withih a predefined 18 radius fromthe center of
the target board. Another el ectronic conpetition nmethod accordina to an
enbodi nent uses a light-beamgun for emtting |ight, and a strike point
detecting neans for detecting 5 a strike point on a target board of the
light emttedispldy omdrieer | ghtichead gun for dowestiiosg fer ahsenreclbased on
the strike point on the-target board. The nethod includes displaying a
stri ke poi ntdilsp Exy eskcbyent hies simvkeilpbe nfroet €lo¢ i pgsirehos. i n enl arged vi ew
when a 10 predefined score or higher is calcul ated based on the strike
point. A server akcoslkiepdtomap ebbodifmenheirs fdispesedy thetaressl ecthoni c
conpetition systemhaving a plurality of |ight-beam guns each for emtting
light, 15 argb®iploemaland thest fiketpodigpley edtdang néans Bakhnforthe
detecting a strike point on a target board of the light emtted fromthe

| i ght - bedm gir s sdesptay neppewiinisipbe sbroerthe ponitgoked to display a
conpetition progress including the strike point detected by the 20 strike
poi nt detecting nERMELYR 8#§Eg§9nﬁ€aﬁ§m@ﬁﬁiﬁﬁﬁﬂmﬁY?Eeme§569§d%§%cﬁ%trike
poi nts detected bg t he pIuraIity,of strike point detecting neans for

di spl ayi ng o™t REPLERALy haganst A HE ©6ABet M i T FROGFERS in an order in

whi ch the strjke points_are detected, 25 t ernativel the server ma
display a stjl:Jr(il'ét’pofs"nts‘to]ﬁllf%epf?ilé1 I a?/e%% 9 n"r8ar t%/% \%ﬁ&ﬁcttﬁggst?

poi nt. [’ det el e byt he ShrLkgaRgLR! HARLE U LIPSy n A o £ VS

according to an-e
10 the light-beam gun, and second display means for

y
i ke 19

displaying the strike point detected by the strike point

detecting means, wherein the second display means

‘displays the strike point in enlarged view when the

strike point detected by the strike point detecting
15 means falls within a predefined area.

Specifically, the second display means may display
the strike point in enlarged view when the strike point
detected by the strike point detecting means falls
within a predefined radius from the center of the target

20  board.

Another electronic competition system according to
an embodiment has a light-beam gun for emitting
light, a strike point detecting means for detecting a
strike point on a target board of the light emitted from

25 the 1light-beam gun, and second display means for

displaying the strike point detected by the strike point

13



is for use with an electronic conpetition systemhaving a plurality of

| i ght - beam guns each for emtting light, 5 and a plurality of strike point
detecting neans each for detecting a strike point on a target board of the
light , emitted fromthe |ight-beam gun associated therewith. The server is
configured to display a conpetition progress including the strike point
detected by the 10 strike point detecting neans on display neans. The
server displays on the display nmeans a conpetition progress including the
strike poi ntdefe@afdiral byeame: st WhREepdi nttivet eze¢oyd medaspdiayul teamvus| y
with information on a conpetitor who plays a conpetition 15 against the
strike poi ntdifglects nghfearidrideso PAIFE sditverear 38dhultiAareodign displ ay
on the display neans information on a plurality_of conpetitors, and

conpet i ti on RFeStesEnest 13re _bekigher cbipepiltutdtet basest idvelfhe t he
server may sinultaneoysly 20 di splay on the diSE%qg means i nf ormat,ion on

al | conpet i t9rs-Kfho PRt cFg4AEEtrA tRE cbhipetst St Honpertiaqtdmy

progresses of the respective conpetitors. Further alternatively, the server
may si nuPt ad®5U¥iy display on the display means information 25 on

Who participate THAMETREEETEPBiC. 2omEoiy e sl Arag ety ctes of
the respect! ye SEIMRLLLCT .. A GAURULEL.PTAAT 0k a50rdgg o an embod ment
el ec e

is for use in the ronic conpetition™ systemhaving a plurality of

| i ght - beam QMb%t‘%aCE fey e't gfébﬂﬁt' I tlect ! Hedhk! Ye M EEEEl’S%iH%n%f "

det ecti ng neans each for ting a strike point on a target boa t he

light em ttegfinemddigd | ghts beapygtnpggasachat edet fl@tg%‘@ tehi e dishph ay

means fox displaying a 10 conpetifion progress including the strike point

det ect edoby dHe sliyke-peamt deifCtingd MeansstThed LHIPAR er mpReAGr anfgauses a
conputer to execute a procedure invoked in response to strike points

det ect ed by displpdyinad | by fmpsttridderpoprbgdetectimyludtians tae ditsplleeyi ng on
the 15 display neans the conpetition progress including the strike points
in an order paointhi cletidntest riblye pbent staikedepetned. ddhectonputiegapd ogr am
may further causes a conputer to execute a procedure for displaying a
stri ke poi ntwharein the first display means displays the strike
point in enlarged view when the strike point detected by
15 the strike ©point detecting means falls within a
predefined area.
Specifically, the first display means may display
the strike point in enlarged view when the strike point
detected by the strike point detecting means falls
20  within a predefined radius from the center of the target
board.
Another electronic competition system according to
an embodiment has a light-beam gun for emitting
light, a strike point detecting means for detecting a

25 strike point on a target board of the light emitted from

the light-beam gun, and first display means for

14



20 the display neans in real time when the strike point is detected by the
stri ke point detecting neans. Another conputer program according to an
enbodi ment is for use in an electronic conpetition system having a

| i ght-beam gun for emitting light, a strike 25 point detecting nmeans for
detecting a strike point on a target board of the light emtted fromthe

| i ght - beam 21 gun, and display neans for displaying a conpetition
progress including the strike point detected by the strike point detecting
means. The GHERiLAr f 08T BRI Jh COPBYLESs | ArekilRy arREOCRAUNG, T or

di splaying 5 on the display ans a conpefition progress including the
strike poi ntpgigiteciRa dtddepst rtke potpikeet@eining deais: Siduldanapusly.
with information on a conpetifor who plays a conpetition agalnst the strike
poi nt det ectyHigrdBANThelO FTRELCOAPEHEAYPIAGAREN NRYsH LE F HErt i Use: vl Jepnput er
to execute a procedure for simultaneously displaying on the display neans
information poirstlliaomelatgsd wiewpawhési pat predetbemdorpet s¢opa, and
conpetition progresses of the respective conpetitors, a procedure 15 for .
sequenti &l | yhigtsgt aly$ ngadouiheedi bplsayl meanshe nforikei ppioat aklecdrgubtitors
who participate in the conpetition, and the conpetition progresses of the
respective dmnpgia torstlen eolvonpigtiearidny -meanpet i t or basis, and a procedure
for sinmultaneously displaying-on 20 the first display neans information on
conpetitors who Jaidtdiar aepeetieort @ vetresadilonors wikernf acherdongettia or s
who participate in the conpetition, and the conpetition progresses of the
respective compatbiodémsnt At lved igbbpRaa®r IpRofPari™dddrdi ng to an enmbodi ment
25 is for use in an electronic conpetition system having lurality of

li ght - beam gutoach Ot tPPh@tﬂ’letqqtg‘H}‘},/ BeANEr H9% yg‘égegﬂpﬂe %oi nt

detect] 19 ToRIS 2l fod o L SELID ROSLATKE BRLI 1982 ATARL DRt o
0L S0 O FLPLBYARD By ORGPl OESELADC LD (st e
CRES e ISR B AR R e okt /0 sl paace on
for deteé%ing means, wherein the second display means
simultaneously displays a past competition progress and
15 a current competition progress.
Another electronic competition system according to
an embodiment has a light-beam gun for emitting
light, a strike pbint detecting means for detecting a
strike point on a target board of the light emitted from
20 the light-beam gun, and first display means for
displaying a competition progress including the strike
point detected by the strike point detecting means,
wherein the first display means simultaneously displays
a past competition progress and a current competition

25 progress.

An electronic competition method according to

15



10 disabling a display of the strike trace on the target board of the Iight
emtted fromthe |ight-beamgun, and a procedure for displaying a strike
point on the target board as a strike result when the strike point is
detected at a timng at which a predeterm ned 15 mani pul ation i s perforned
on the |ight-beam gun. Another conputer program according to an enbodi nent
is for use in an electronic conpetition systemconprising a plurality of

| i ght - beam guns each for emtting light, a plurality of strike point

detecting 2 . for detecti Lk oint on_a target board of
Qn%%ﬁﬁgﬁpt%seesl iagﬁ sl af:rgt)g osft 1 8t DS

the light em rom -beam-gun a%gOC|§?gbgFH3remﬁth, and di spl ay

means for digpha¥bRdemi¢@ARG! iItig@R PRGN 85 IUYH Ui NG £ her 51 Kk KgopAENt
detected by the strike point det'ecting neans. The conputer 25 program

causes a CORBHEEE1hEY EERGI S fPr 68dUe k@l ndi P! a¥ i NEea pRifitkesd rgce on
the target board of "the 23 light emtted fromthe |ight-beamgun, a

procedure feargesalJdaid acdi yeayl ofht henstutdee freame tor t hegharpehmboard
of the light emtted fromthe |ight-beam gun, a procedure for detecting a
timng @& wjunhassbcpredet ehairesd thafiopulainpan iingy PRy o nedopd bheed
| i ght beam gun, and a 'procedure for displaying a strike point on the target
board det ecord tdte t herdieeqieichtt | pbhngless dasgetkegasdl t . TAwotinethodnput er
program according to an enbodinment 10 is for use in an electronic
conpetiti ordisgsndescotprest ing a sinirks | ppiots| ilght -Weanmpdura lddyh ©6r
emtting light, a plurality of strike point detecting neans each for
detecting asttikke pbranton det@ddndboamadtsthe anght eaguepddipatdih t he
Iight-bean1gun 15 associated therewith, and display nmeans for displaying a
conpet i ti ondpFBYRESBY| AcCOHPRG 1tHOs PLAgE eSS N Btk PRARPelBt Alke
poi nt tecti means. The conputer_program,causes a c uter to execute a
procedure f8F88F5p+%yiVEE?¢I GQr \KQaNpglggﬁikérﬁoiagEBEFggteth9 20 the
stri ke point deggg&inﬁ means when t&e strigg po%nt Eal%s @ithin a
predefined &PEB“AnotHeP EdRplLer S B3FB%h 5B&oPEFALSt B4R “Ebodi ment i's for
use In an elECtrgﬁfgrﬁggRggibhOQxSgéffﬂé point may be displayed on
the Hisplay means in real time when the strike point is
detected by the strike point detecting means.
15 Another electronic competition method according to
an embodiment uses a light-beam gun for emitting
light, and a strike point detecting means for detecting
a strike point on a target board of the light emitted
from the light-beam gun for competing for a score based
20 on the strike point on the target board. The method
includes displaying on display means a competition
progress including the strike point detected by the
strike point detecting means simultaneously with
information on a competitor who plays a competition
25 against the strike point detecting means.

The electronic competition method may further has

16



conprising a plurality of |ight-beam guns each for 25 emtting light, a
plurality of strike point detecting neans each for detecting a strike point
on a target 24 board of the light emtted fromthe |ight-beam gun

associ ated therewith, and di-splay neans for displaying a conpetition
progress including the strike point detected by the strike point detecting
means. The conputer 5 program causes a conputer to execute a procedure for
di splaying in enlarged view a stri ke point detected by ,the strike point

detecting meags vheL L1 U lks: Lot EoLl L prodetined Ladivs from
erod TNt | ekl LS PO ERBE L BE SIEOIEng R
point et et Ljg ags £A6N bor dotectian & BEIe pelaleen.d (roeL S
and o501 UERS GG SRAALIG, 2 cOELILOR Mt dhes LUGLYCI0 Lhe

Progr am CAUSGS sBISYTPULEink 0 SHSEUELAAY OOGHUT 8180K Syl Pl gy nORost T ke

poi nt detect e point detecting nmeans in ernlarged view when a

predefined s QR sRikgher i S'cgal C iPaggd opnhherkri kgmpaknt 4
(Actions) Ac%g?gﬁ%épggganlgnbgg?neﬁkﬁggﬁ%?géﬁed ag 25tdescriggdtaﬁésg, in

an el ectroni pregrReliclsl 0N ogyst emehas raspkitakiet y ebmpe@htokeam guns gach
for emtting light, 25
competitor-by-competitor basis, and simultaneously
displaying on the first display means information on
10 competitors who satisfy a predetermined condition out of
the competitors who participate in the competition, and
the competition progresses of the respective competitors.
Another electronic competition method according to
an embodiment uses a light-beam gun for emitting
15 light, and a strike point detecting means for detecting
a strike point on a target board of the light emitted
from the light-beam gun for competing for a score based
on the strike poiﬁt on the target board. The method has
the steps of displaying a strike trace on the target
20  board of the light emitted from the light-beam gun,
disabling a display of the strike trace on the target
board of the 1light emitted from the 1light-beam gun,
detecting a strike point on the target board at a timing
at which a predetermined manipulation is made on the

25 light-beam gun, and displaying the detected strike point

as a strike result.
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a plurality of strike point detecting neans each for detecting a strike
point on a target board of the light emtted fromthe |ight-beam gun

associ ated therew th, and display neans for displaying a conpetition
progress 5 including the strike point detected by the strike point
detecting neans, when strike points are detected by the plurality of strike
point detecting neans, a conpetition progress is displayed on the display
means in an order in which the strike points are detected, thereby making

10 it possible toaheefkhy d1REAFUTE WBbﬁBe‘éQHP@B' hR¥tHoy aéé@&f@iﬁgi Wt h a
conpetition progress displayed on the display neans, and which cohpetitor

has emtted ldngBhbbdmadtheskaserl ght- peAmagurel fat kanEEigpnpetiti on system
configured to 15 display sinultaneously on the display nmeans a conpetition
progress inclidghng arst rd ket pokat pdehected dat inke niddarikerppi dbtdeteat ng
means, and information on a conpetitor who plays the conpetition against
the strike pai Htmgiechohgt Mdansa kthrigetpdssidal eof o theadiight?Ochecogdi ze
whi ch conpetitor is associated with the conpetition progress displayed on
the di splay teans.thdl So,ghth-lssamel gahr 6o c comppeting dorsyst econki bhAskas a

| i ght-beam gun for emtting |jght, a strike point detecting neans for
detecting a stritke m@nﬂkanp61HEUQﬁﬂtm6 banget oboahd. | i Ghe mathvddhhsom t he
| i ght - beam gun, and di splay neans for displaying a strike point detected by
26 the stritke puieps detfecdisglaring, avheteiket Heragleeconoritee coapeeit i on

system determ nes a strike p0|nt on the _
board of the light emitted from the 1light-beam gun,

disabling a display of the strike trace on the target

10 board of the light emitted from the light-beam gun,

detecting a timing at which a predetermined manipulation

is performed on the light-beam gun, detecting a strike

poiﬁt on the target board at the detected timing, and

displaying the detected strike point as a strike result.

15 Another electronic competition method according to
an embodiment uses a light-beam gun for emitting

light, and a strike point detecting means for detecting

a strike point on a target board of the light emitted

from the light-beam gun for competing for a score based

20 on the strike point on the target board. The method

includes displaying a strike point detected by the

strike point detecting means in enlarged view when the
strike point falls within a predefined area.

Specifically, the strike point may be displayed in

25 enlarged view when the strike point detected by the

strike point detecting means falls within a predefined
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target board as a strike result at a timng at which a predeterm ned
mani pul ation is made on the |ight-beam gun 5 which continuously emts the
light, a nade is provided for disabling a display of the strike point on
the target board on the display neans. When the light is emtted fromthe
i ght-beam gun in this node, a conpetitor is allowed to shoot the

| i ght - beam gun 10 without referencing a strike trace of the |ight on the
target board. Thus, the conpetitor can readily put in practice, and a

di fficulty | eyelubSsrBintab neéntébesfbyh@neay§a9i BgaPggi nners to
participate in the conpetition. A so, conpetifors can enjoy playing because

the 15 differencephdrgapakilleicicycrRRe s smptef i thi drel Metnoah%&%mrt& i £8.
Al'so, in an electronic conpetition systemwhich has a |ight-beam gun for

emtting |ight,embstineke Poisita deyretvagn RANSoF admidetiggt i ng a stri ke point
on a target 20 board of the light emtted fromthe |ight-beam gun, and

di spl ay neansiflet, desgl ayidtgr ke oppeht t HeBeptogyesamc| fish nget Bet shgi ke
poi nt detected by the strike point detecting neans, wherein the display
means i s 3 nséalstted kieo hheintvosi ld etatgat pbsatrdorofat thki dightcoapettédr 25
pl ays a conpetition by emtting light fromthe |Iightbeam gun, the
conpetitor cénomakbesidght-nkan ghin btam empegimgwifolrowt sedes ehgsagd a
strike trace of the light on the target board. Further, in an electronic
conpetition @ysttédyd whtEhkes Reonfti garedhieo BREpehy Haazsh ar dé¢ vinetwhadstri ke
point 5 detected by the strike point detecting neans within a predefined
area, the st%PR%“%%?ntdééﬁl%Elﬁéad@Iys¥%b5@nlﬁ%ﬁn%n {pkechrgdet PBoakle In

this way, a sjtuation in the conpetition can be clearl dIS | ayed for
spectators, SRFLE®nd@%H nARGSStePeT iRARS PéVe?nL?rgﬁ £& *Vhen

10 predefined score or higher is calculated based on the

strike point.
A server according to an embodiment is for

use with an electronic competition system having a
plurality of light-beam guns each for emitting light,

15 and a plurality of strike point detecting means each for
detecting a strike point on a target board of the light
emitted from the light-beam gun associated therewith.
The server 1is cbnfigured to display a competition
progress including the strike point detected by the

20 strike point detecting means on display means. The
server 1s responsive to strike points detected by the
plurality of strike point detecting means for displaying
on the display means the competition progress in an
order in which the strike points are detected.

25 Alternatively, the server may display a strike

point on the display means in real time when the strike
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10 conpetition, so that the spectators is nore interested in and can enjoy
wat chi ng the conpetition. The above and ot her objects, features, and

advant ages of the present invention will becone apparent fromthe foll ow ng
description with reference to the 15 acconpanyi ng draw ngs, which
illustrate exanples of the present invention. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a diagramillustrating an exenplary 20 configuration of
a conventional electronic conpetition systemfor shooting which uses a

| aser gun for emtting laser light; Fig. .2 is a diagramfor describing how
a conpetitiof%E Péy%ﬁge %FHL% I&@Fr&%#& oﬁﬁépgti iS55 1A MEATS | ust r at ed
in Fig. 1, Fig. 3]s diagramillustrating one enbodi nent of 28 an

el ectronic conpetiﬁqqgﬁe§y§%€W?é@€8Pa HF 1§ EReSHRY Ynvention; Fig. 4 is

a flow chart ,for-describing,a first enbodi nrent of_.an el ectroni c,conpetition
Tt ot LnoRpernacE & i

met hod in thes fe ctronl't o%lete coﬁogl;}gt SMTHG et At edY P RER; 8 V3R g. 5

s a flow char t s despr P mgghpebggﬁsgﬁ%@b%%e% fohiier hEChionke

conpetition nethod 1n e el ectronrc corpetition systemi a i'n Fig.

3 Fig 650 b loWIGhal 0o encr bl g o 60Rdedh e mhogheeak ol sbe

el ectroni c conpetition net e el'ectronic conpelition system

ilTlTustrated igRtdc@ind & ferikd oML CBArk ft%rrg@%sqcrda{qidlgo@ tRerdight |
enbodi ment of the el éctronic conpetition method in the electronic

conpetition systamd | Eushr adied 1A ghitgbedm 1§ufi GssHA fdev eharbwhieh.
describing a fourth enbodi nent of the electronic conpetition nethod in the
el ectroni c camget iddrmrersysiemcdhiisiumddd to RlfspBayand Ficgmp8ta tiloaw
chart for describing a fifth enbodi ment of the electronic conpetition

met hod i n t her2@relsect nociladdogpethei ost syke erpointustdedieartach Biyg. tBe
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS I n the foll ow ng,

enbodi meh? s Sftnitke ppesdalit daveating Wi¢dnpe aesdispdayw mhansf erefbe to

the 25 acconpanying drawings. Fig. 3 is a diagramillustrating one
enbodi ment offserver displays on the display means a competition

progress including the strike point detected by the

strike ©point detecting means simultaneously with

information on a competitor who plays a competition
15 against the strike point detecting means.

Also, the server may simultaneously display on the
display means information on a plurality of competitors,
and competition progresses of the respective competitors.

Alternatively, the server may simultaneously

20 display on the display means information on all
competitors who participate in the competition, and
competition progresses of the respective competitors.

Further alternatively, the server may
simultaneously display on the display means information

25 on competitors who satisfy a predetermined condition out

of the competitors who participate in the competition,

20



29 an electronic conpetition systemaccording to the present invention.
As illustrated in Fig. 3, the electronic conpetition system conprises |aser
guns 15-1, 15-2 each 5 nmanipulated by a conpetitor for discharging an |ight
bull et inplemented by laser light; strike point detectors 16-1, 16-2 each
removably mounted with target board 17-1, 17-2 which receives the |ight
bull et discharged fromlaser gun 15-1, 15-2, for detecting a 10 strike
point of the light bullet on target board 17-1, 17-2; conpetitor PCs 14-1,

14-2, each o i i S ad s displ or ~di sghayi n |t of
an i npact de%gg?egngi s???ggeggﬁﬁ? déﬁg)tor 15{1,0€6-%P%gnd9%% g%%???on

i nstructionschapkketeeapetitor switching 15 units 1-1, 1-2 for connecting
stri ke point deFectors 16 1, 16-2 and conpetitor PCs 14-1, 14-2,

respectively, in hANGONMJIOUFELEAN 2 dBRRETh% S Gnlenbodindii ructing the
advance of a conpetition; viewing PC 13 which is a first display neans for

view ng the progoesssand, gsubic&fri20-6@pPetdithon, or information on the
conpetition; a projector 18 for projecting information displayed on view ng
PC 13 ont® seyetcemlhawimpnpetpiumal itiyt eoferMerhttbdanr §ohal iezidlg £fbe
progress and result of a conpetition to display information on the progress
and 25 resul emdtttihg chigleti t'iaorplurahftoy metfi osit vihke hepodmipedéet eobingsel f
on managi ng PC 12 and viewing PC '3; 30
means each for detecting a strike point on a target
board of the 1light emitted from the light-beam gﬁn
associated therewith, and display means for displaying a
10 competition progress including the strike point detected
by the strike point detecting means. The computer
program causes a computer to execute a procedure invoked
in response to strike points detected by the plurality
of strike point detecting means for displaying on the
15 display means the competition progress including the
strike points in an order in which the strike points are
detected.
The computer program may further causes a computer
to execute a procedure for displaying a strike point on
20 the display means in real time when the strike point is

detected by the strike point detecting means.

Another computer program according to an embodiment

is for use in an electronic competition system

having a light-beam gun for emitting light, a strike
25 point detecting means for detecting a strike point on a

target board of the light emitted from the light-beam
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and swtching unit 2 for interconnecting conpetition site server 11,

" managi ng PC 12 and viewing PC 13 in LAN configuration, and connecting in
LAN confi guration shooting bases, each conprised of strike point detector 5
. 16-1, 16-2 and conpetitor PC 14-1, 14-2, which are connected through
switching units 1-1, 1-2 , respectively, in LAN configuration. Conpetition
site server 11 conprises Database Managenent System (DBMS) 5 for totalizing
the progress and result of a conpetition 10 in each conpetition site to

create a dat e ey ; nt, b J i.S registered with
data accumul ated by Da?ggggggﬁhﬁgagﬁgnt §y53§%§§g%£§£b5§eCﬁ%ﬁ&é&%&%ﬂ
System 5 gengraldresised i1 T8 e b . Man ystem

avai |l abl e, fg glxanpl e, n??g%l%g O¥2(Q:I egbpgkﬁagz?l%ng&eﬁg%e(fSy ar‘fé‘est rike

poi nt detect @teike 1polt2 akkeei3pgsefleahs! ocatr@ns r ot her
by a di stance which Fg pr edefi ned fgr tﬁe Shooting, an gﬁ%ﬁit%qggﬁgglof

types comensauatks v tdohpet € Stanekefi@ MU LsLoN, 54 T EKE H&Egﬁaﬁﬁkﬁftors
20 16-1, 16-2, respectively. Switching units 1-1, 1-2 are swtching HUBS

for LANs ®1-op 41h@ ofispIBASEmdansespecbinpetytibhsGprofid s t Ans1emaed ment
shows two shooting bases, each of which is conprised of |aser gun 15-1,
15-2, striketpsi mtujdieecpointibdeéredted, byarget A5 boardoidtldetéc®ing
conpetitor PC 19-1, 14-2, and switching unit 1-1, 1-2, the nunber of
shoot i ng bas®§an§ 3gimuhbaneduslpgd wikh wanfmematdom "shoat | rgmpase'toused
herein neans to include devices for use by a conpetitor in playing a
conpetition ¥Heh &astsi ke pepmpefidtéenor apeinstl6-the competkéor pBEnt4- 1,
14-2, and the like., 5 The follow ng description will be made on an

el ectroni ¢ cORPECFEPIN™SEMFod in the el ectronic conpetition system

confi gur as descri bed above iving a plurality of enbodi nents as
exanpl esfdj( First Ehﬁoa‘f%%%etlogﬁpa§gm4 d u’é‘f'%eﬂ GRVSKard scppputer

describing aifir :gﬁgo i he .el_ect.roni,c co tition thod in the
el ectronic cgépé?%%lon g@QﬁQé??%P%gtFgfefﬁquﬁife%gg brIESR_HPYERT a8han

| i ght bull et +dischps.ged, fr, S -1 SpLri o] rget hoard 17-1
nmounted on 15 strikésp%¥nfﬂ%%#gcgéfg%@?%gfite%581'fls?¥%ﬁgg659ﬁﬁ dgpgctor

16-1 first dpheetisipaskri kenpoi gheon tafgetibeand 17;14(st ;
transmts the detec?ed stri?e poiﬁt to cgnpétitof PCé%g-l ?g?gélgg?ngpon

recei pt of theogreskespobnt tiet eebsgeby iFhr i KenpPd: POOFE, det egtg rd (step
S4), conpetitor PC 14-1 cal cul ates g score basé%gén t he striEe %géﬁfé(step

S5), disifl ay§orhe stqueket it addsp3agehat edbrscotRet heligglay@ndpbhagsMmi t's
the information to conpetition site server 11 (step S6). Here, the
informati on tR&AshRtied formma23 commettiiosrPCwhé- lpaotLobpetet iion shee
server 11 includes information which can help identify a 32
competition, and the competition progresses of the
respective competitors on a competitor-by-competitor
basis, and a procedure for simultaneously displaying on
20 the first display means information on competitors who
satisfy a predetermined condition out of the competitors

who participate in the competition, and the competition

progresses of the respective competitors.

Another computer program according to an embodiment

25 is for use in an electronic competition system

having a plurality of light-beam guns each for emitting
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conpetitor who has discharged an light bullet using |laser gun 15-1, in
addition to the strike point and associ ated score. Conpetition site server
11 detects at all tines 5 whether or not it receives a strike point and an
associ ated score transnitted fromany of conpetitor PCs 14-1, 14-2
connected thereto through switching unit 2 (step S11), and upon receipt of
the strike point and score transmtted fromany of conpetitor PCs 14-1,
14-2, 10 the conpetition site server 11 transmits the received strike point
and score to 1Migaw, NG RS dBa (St EPoBlirriker @oig@nuiitddtoingi h8afsr ¥@lchll has
been registered with the nanes of conpetitors, shooting seat nunbers and
the |ike corrfespaistiagc 1y i af evrEkeorpatchogam hebpgedemddnd tHE the
conpetitors, so that the conpetition site server 11 searches for the nane
of a conpeti tldghthooémbgt s@at” fmonbertlend Lhghki-keamor respondissgctiatreecei ved
identification information, and transmts the retrieved nane of the
conpetitor shberenwd.tédgat mmaber disglble | mken20 t dget hediwptllayvtimg st i@ ke
poi nt and score to viewing PC 13. Upon receipt of the strike point and
associ at edl scompetdddom tprdg faosemisonpeting drhai serskeverint (detectsit),
viewi ng PC 13 disglays the received strike point 25 and score in real tine
(step S14). S&incé&hehestmnisemappodntt r@decerting frRemmonpetling ogosiPLEeger ver
11 also 33 i ncludes the information such as the nanme of the conpetitor
shoot i ng seaPLPUHRFEr @AHSEHe d | REMPREBW e PEXETUFiEs pf ayr AFRAWSe f6f t he
conpetitor associated with the strike resul seat nunber, and the like in

t
addition 5 t61its!ﬁ’éaé’tlﬁgkear éstlﬂitkeanﬁ’.:%ﬁ%r &n C%%etqatri‘iﬁf sPParserkr the al so
accuml stes Syohe B0LNE "BERoRae o e esorss Lansrt LLed Lusm cqmet L tor
1010 LIS W ATREL 1] 60 SBILG SHF VEReLUIRNRE! B b aldy TAES cifigidier o
not a stri ke point and an assocrated score are transmtted fromany o

titor P -2, - t e jnt hat
conpetitor Py, ]r]f&r (])Orﬁ %@O%ﬁggt""@ﬁﬁt@eﬁ rg'régspc‘?{é‘ lfﬁﬁggﬁegﬁﬁgghé‘ eghpcore

are transnitte& npetitor 1 14-1, tition site

server 11 tr%ﬂ%mdéédJFéFf@@SHBE%ny§B?iEesQ@ﬂNé L ISC068 EReViteWqgeg PC 13
for display, so that strike points on farget boards 17-1, 17-2 and

associ ated s¢:0% ake deSpkayereONryé@nt NGy 1EHd yrwinger dgoinshi aly | i ght
bull ets were di scharged 20 fromlaser guns 15-1, 15-2. This sequence of
processi ng pelatdctegpectat ors oftimtisgconpet i twiohich o reeadiplry degeagriinael whi ch
conpetitor has discharged an light bullet fromlaser gun 15-1, 15-2 at
whi ch ti b ngmaaviguditclere dpatdnfmrnies aysddicatldghti-theadd qustri ke poi nt and
a score currently displayed on viewing PC 13. 34

Another computer program according to an embodiment

is for use in an electronic competition system

comprising a plurality of light-beam guns each for
emitting light, a plurality of strike point detecting
20 means each for detecting a strike point on a target
board of the 1light emitted from the 1light-beam gun
associated therewith, and display means for displaying a
competition progress including the strike point detected
by the strike point detecting means. The computer
25 program causes a computer to execute a procedure for

displaying a strike trace on the target board of the
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The sequence of processing described above is controlled by a programin
conpetition site server 11. However, the control for display on view ng PC
13 -and projector 18 nay be conducted in viewing PC 13. 5 (Second
Enbodiment) Fig. 6 is a flow chart for describing a second enbodi nent of
the electronic conpetition nethod in the electronic conpetition system
illrustrated in Fig. 3. The second enbodinent will be described in 10
connection with exenplary processing for displaying a portrait of a
conpetitor opj¥heWeRd tRedl3rrahetREr 1hdnt -Bkat ALt bt Yrded¥e for
preferably taken by a camera (not showl) connected to conpetitor PC 14-1,
14-2, strikeqpehbliflgt ect@isdbayl, okb-theaandtgorpettiddan sht @hkd §§f%§t 11
t hrough LAN or the |ike, because the ever changi ng expression of the
conpetitor cphabe \drevege siaghtangousded Wetbmt R&\epr DUGREShOEMt RAin, a
conpetition. Not only the portrait, the upper half body, whole body or arns
of the conpeprbeedory befbakendévectisgl ayang thei@d posturewbichhe a
conpetitor and a triggering operation of the conpetitor. Al so, a canera
control PC npyelietadditednatdryiprieatiided tie coetformedommgthiadlhght-
orientation adjustnment, and the |ike through renote control. 25 During a
conpetition,bean guneemnof a/ipnderedl® 180t sddppildydnionteo stmkdepodbhtar eas
as much as conpetitors 35 who are participating in the conpetition to
di spl ay the pBbrthai taspes boapet desecand e Wenpatiadtnn prbpkegsasf at he
conpetitor in one of the divided areas on a conpetitor-by-conpetitor basis
(step S21). EbFiERa#PPFBLLS when eight conpetitors are participating in a
conmpetition, the screen of viewing PC 13 is divided into eight areas, and
the portrait and éoapkei t¢EwUsEesgPEeSrayf asgeRdERhPét PRofMRe & dpl ayed i n
one of the diui degd ALas A LEEMMIME! Yompdtei SEheePsodn Vi ewing PC 13 may be
10 divi&ed into 16 areas, such that portraits of respective conpetitors are
di spl ayed in_ej ght the djyj .area i [e tif) p es of
chn?PEs%g & d%% g4 80 néygh‘gﬂ £t S8R %gﬁ? O%thﬁe §8§.

the respective tayers’are ayed- i remai ning e Ivi ded
areas. emitting light, a plurality of strike point detecting
means each for detecting a strike point on a target
board of the 1light emitted from the 1light-beam gun
15 associated therewith, and display means for displaying a
competition progress including the strike point detected
by the strike point detecting means. The computer
program causes a computer to execute a procedure for
displaying in enlarged view a strike point detected by
20 the strike point detecting means when the strike point

falls within a predefined area.

Another computer program according to an embodiment

is for use in an electronic competition system

comprising a plurality of light-beam guns each for
25 emitting light, a plurality of strike point detecting

means each for detecting a strike point on a target
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. 15 Next, the screen of viewing PC 13 is divided into two areas, wherein the
portrait of a play is displayed in one of the divided areas, and the
conpetition progress of the conpetitor is displayed in the other area. This
. display is sequentially switched fromone 20 conpetitor to another (step
S22). The switching of displays at step S22 may be performed such that the
portrait and conpetition progress are displayed for the next conpetitor so
that spectators of the conpetition can know the conpetitor who is to play
next and the xEDMRAt | kthan es e ety or ¢ . 2 Jdight bullets
are discharged at all ti m%s Pégﬁﬁ a%g?é%%ﬂs %&E %é) ]féﬁ’a',ebseoar‘?haquqf a
conpetitor trdguefialasethartiikir,l, add- & i1 OR pOi | aser gun
15-1, 15-2 at that timng is deteré?%gdg%%égiygﬂé%%Fkgogoﬁﬁkiﬂfﬁéfﬁﬁéﬁe,
upon_det ect | worgfetalt dorgirdddsd D aR) SnbOSEi k- LoihE B o €W N
PC 13 may display the portrait of a conpetitor manipulating a laser gun
whi ch has di sghartged tsheikeghbobHt! elietandihfe ROgRSLIti eor%&@%% r
resulting in a display of the portrait of the conpetitor oisto ﬁﬁay
next, anddt hexsgneeti thonedl pr egnesserNexsd , cafdcRitd hg ol did+ &N Fags been
progressed to some degree, the portraits and conpetition progresses of
conpetitors ébﬁmhﬁﬁhngiinsen&ergedtMﬂemimmsarek&:yﬁﬁnﬁxb@ﬂeytguﬁ%@rPC 13
(step S23). In this event, 15 assum ng, for exanple, that three conpetitors
are conpetindhen Skotke PRénscdsdecdfing evdans PEhed itheali vtdekei poanthr ee
areas, such %ga the portrait and conpetition progress of each conpetitor
i s displayed?3 &g ihed dpypdefinedasadsnac & roonpdts t¢omtait efseheer 20
11 accunul ates a score so far acquired by each conpetitor, it is possible
to knom1conp%@ﬁ@@&s%Eﬁﬁﬁ%ting in score based on the result of the
totalizajhon. The determ nation on whether conpetitors are conpeting in
score may be previf®@dhgrsesmputegonpesian arecsirténserovem 2hbddindiitcch makes

such deterni nat iron when A i L1 ELEASE d RoSSOLE: | BLLGS he competitors is
equal to or less than a 37 predefi ned poilnts. conpetition progress

di spl ayed ondoh@®rs@rieen @f ¥hew C at . _aforenentioned steps S21 -
S23 may inclﬁaggh s#??kegtré%g%%?gFﬁgh%§buﬁﬁéBg gﬁgéa?§8P5b03P835 %?Fl,
17-2, a totalrse®riagsol{gt acqui : 2aC 0 ptor, . lLike. As
descri bed above, éigce I?%ht bulégggyg}gﬁdggﬁhg?g%héa <%§Qgt?%§§c¥§§ﬁ1laser

guns 15-1, 1BeBnsa sachkedn agetakbenggwhi C@ta;i%rm%b&h@r bas aor't§9g$@ | aser
gun 15-1, 15-2 can be detected on 10 target board 17-1, 17-2, an I spl ayed

on viewi by PBoa3d Thén, taét eridie conpatdd i groms @wer, 1488 tPBEhRAI Lual the
wi nner is displayed on the screen of viewing PC 13 (step S24). Again, in
this event, BRéowilpfted itherewdghi zethcdbakieplay theariesfibt @fspheying a
totalization in 15 conpetition site server 11. In addition, the expression
of the w nnefCRR§tBEIPROPEGLEBKEd IElatddamgertdieass tiehke opedinabdeeettom t he

end of the toptal Eation to the announcenent of the winner, such that a
change in th yexi') BssPHRLE? (BRLAF nrRteE NS pimgass on t BBevi eanpyt o

program causes a computer to execute a procedure for
20 displaying a strike point detected by the strike point
detecting means in enlarged view when a predefined score
or higher is calculated based on the strike point.
(Actions)
According to an embodiment configured as
25 described above, in an electronic competition system has

a plurality of light-beam guns each for emitting light,
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20 13 after the announcenent of the wi nner. The switching of displays on
viewi ng PC 13 as nentioned above may be nmade by managi ng PC 12, or by a
conput er program previously installed in viewing PC 13 or conpetition site
server 11 for automatically making 25 the switching in accordance with a
situation of the conpetition, or the like. 38 \Wile the second enbodi nent
has been described in connection with an exanple in which the screen of
viewing PC 13 is divided into a predeterm ned nunber of areas for

viewing PC . edet ¢ f T
cach of The B SR arac0f R | PYTor WA SEmE B30, TORRE A | 0
each of the "eas,a prurdl i : .

assoct bt ot VTR RS B dao T ASCRd BF S na pe 19 o8P Ry SEom tor’ M5 be 10

separatel y pepytded. frbmikpB CASS, A 15U Ceh | 85858851091 SR AYy £ih Out put
signals fromcaneras for photographi ng conpetitors and from conpetitor PCs

14-1 in ml tipdedwspdays neRntsher S @so 1 @fhd 0aSWohple tS G AL L3 s
signals to display the expressions of respective 15 conpetitors and strike

poi nt i nfsor mehe Ddingl udeng tirikeepaimy heetbt@ni bor théhe tAV keutgpeinsi gnal
of conpetitor PC 14-1 may be replaced with AV output signals fromstrike
poi nt det ectdetdbtingcoprpastit whensidtriser vesiritls and tkeeelkitke. yurtier nore,
viewing PC 13 20 nay be used to control the division and switching of the
swi tcher. (ThindaEhbpdbfirertyikiegpoinits datklcdwnghardanfsor adesampdt igient hird
enbodi ment of the electronic conpetition nmethod in the 25 electronic
conpetition Bysgeeds| Lestdimrddyad Fory. tBe Fdspdaahpieans &éBmaet iewdesir st
takes laser gun 15 39 1 before a conpetition is started to confirmthe
feei ng of | as®rWhdrh1dhe (stikesmyinty presdetestedsi fdeqaksermakings-1 is
powered off, ,.no light bullet is discharged fromlaser gun 15-1. 5 Next, the
compet i i sits RUTHEEG ofoPcreadilyn 1P izf  ¥Rd6H ngORBRELESEept B32) ,
powers on laser gun_15-1, and orients, laser gun 15-1 toward target,  board
e causi ngsFaSkreEn VR % U 2 REPRERES bOF FEL=YRE: &F ST7T ke

point det ect gi 4059 WA (503 SANGR! cARpRERTL IR ALRYRYAM g ar o
from the laser gun.
In an electronic competition system configured to
15 display simultaneously on the display means a
competition progress including a strike point detected
by the strike point detecting means, and information on
a competitor who plays the competition against the
strike point detecting means, it is possible to readily
20 recognize which competitor 1s associated with the
competition progress displayed on the display means.
Also, 1in an electronic competition system which has
a light-beam gun for emitting light, a strike point
detecting means for detecting a strike point on a target

25 Dboard of the light emitted from the light-beam gun, and

display means for displaying a strike point detected by
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shooting box, such that an light bullet is discharged fromlaser gun 15-1
when | aser gun 15-1 receives the conical beamtransmtted fromstrike point
detector 16-1. Strike point detector 16-1 detects a strike point 15 on
target board 17-1 of each light bullet discharged fromlaser gun 15-1, and
a trace of the strike points is displayed on conpetitor PC 14-1 (step S33).
Subsequent |y, when the conpetitor triggers |aser gun 15-1, the strike point
on target board 17-1 at that timng nay be 20 determ ned as a strike result

whi ch ey becdl splayed. 5iAP LOPBC RSl BLadt 360K I0hd e i Aln ghooting

node, even if a score is calcu on'the sStri o score is

not 1 ef | ect edohe hes SOMBHHDN adkil MY NG USERgKbeabobikl e, sigice

there is a delay suc s aflying time fromtriggerihg to strike, the

strike resul {agePrpbgtably cal sed atedrbButensidel at {Angf asUGHi4R 4 del ay
as well when the light bullet is used. As a strike trace on target board

17-1 of i ghér@dét@ixﬁiﬁéﬁcrhéﬁgeﬂlétﬂﬁm asefmadn ohdthd Sl idjraplaed Qm
conpetitor PC 14-1 in the trial shooting node, the 5 conpetitor can
antici patse twiei@ostuneihakeslby driaavhene heibakds d asede gun ISedvfded

di scharging light bullets fromlaser gun 15-1 in serious shooting, and a
stri ke pointfon tdirgpdtliboard 1didpdependf nglon lsawike t podggéer sohasdre gun
15-1. 10 Next, as conpetitor PC 14-1 is set in the serious shooting node
(step S34), canpeti boprrPC dm- thes ddispdisiyedneansi spidgna shei Raghtaces on
target board 17-1 of light bullets discharged fromlaser gun 15-1 even if
the conpetit®Plbieent Erpseithgun LN 1@adr d ¥k geinbo&bhdsS15 MoAel (A ep
S35). As the conpetitor triggers laser gun 15-1 in this state (step S36),
strike poi ntCoBRPeEibrr 1613 datéevsda &fri REBORS ntthén tllrPui-sF d AWM 1 at

that tim.ng S37) and,a strike result is displa eg,o conpetitor PC
! r'b@gtsmﬁnﬁqﬁ mode

20 14-1 Wase E%ﬁg‘ﬁergﬁe?fﬁé‘cﬁlipnta (%‘E’é‘pk%ﬁf?‘cfan c’tf.he
condi { on {RATLERG BPEpTay QULE ot Taf FERPorHE Forflts FrBL ks Blfe i
PPl oL on PLath TRl oY ane ybemean 5 el see ot ad |
the 41 encouraging beginners to participate in the competition.
Also, competitors can enjoy playing Dbecause the
15 difference in capability appears definitely in the
competition.
Also, in an electronic competition system which has
a light-beam gun for emitting light, a strike point
detecting means for detecting a strike point on a target
20 board of the light emitted from the light-beam gun, and
display means for displaying a competition progress
including the strike point detected by the strike point
detecting means, wherein the display means is installed
to be invisible at a position at which a competitor

25 plays a competition by emitting light from the 1light-

beam gun, the competitor can make shoot the light-beam
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trace may be reproduced up to that timng. The sequence of processing
descri bed above is controlled by a programw thin conpetitor PCs 14-1,

14-2. Alternatively, part or all of the control may be 5 taken over to
conpetition site server 11 or strike point detector 16-1. The sw tching
between the trial shooting node and serious shooting node nay be made by
the laser gun. In this configuration, node information may be added to 10
each light bullet discharged fromlaser gun 15-1, such that the node can be

determ ned igugopRehbhier Reeknkibrsed 98rtRbs dridfc ret i eAe QHQWH hon
Enbodiment) Fig. 8 is a diagramfor describing a fourth 15 enbaddi nent of
the el ectrontke coapgét thoanrdpt hod in the electronic conpetition system
illustrated in Fig. 2, showi ng conditions for installing viewing PC 13. As
illTustrated in Fipur8hetn the smourldrterdrodt meohpevienbng skGthkkh iwhidcist al | ed
such that its display screen 20 is not visible froma shooting seat from
whi ch a conpesi tonfidgscadr gesdisghaybihl ens afrgend vdser sgust dikd paointar get
board 17-1. In this way, while the third enbodi nent does not display a
stri ke tracedebethedebyboane &iriken @bimonpetiectinBC dardsi withensexi ous
shooting node, the fourth enbodi nent does display the strike trace on 42
target boar deigdefbneqi edrAg, PCth® t9iaridty peeintti Aghspdst ateradiby vi ew
the strike trace on target board 17-1 in serious shooting. Even when the
di spl ay screBfCo¥nizedi iy Hee 18a74et e edt edt dulbrd e shobttirfs®at, a

shield may be placed between the shooting seat_and. view,ng PC 13 to nake
t he di spl ay %Ereégeof SATRE gk B 13RRvi A% eCEPBR Y he dslﬁ’%&iaiyﬁéi se]g?r. Wi | e

Lhe {ourt I eUbodi pat, has, bogn desgribetd 1 10, PIDSEL OB AN A
otel g | iebscbased o SRl atnnshaldatian, opadiuan e peiiors
compet i (1 on Syerim P ual) ST AERHfipig gL LoRBeFELIGA. In The electronic
The above and other objects, features, and
advantages of the present invention will become apparent
from the following description with reference to the

15 accompanying drawings, which illustrate examples of the

present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a diagram illustrating an exemplary
20 configuration of a conventional electronic competition
system for shooting which uses a laser gun for emitting
laser light;
Fig. 2 1is a diagram for describing how a
competition 1is played 1in the electronic competition
25 system illustrated in Fig. 1;

Fig. 3 is a diagram illustrating one embodiment of
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For exanple, as an light bullet discharged fromlaser gun 15-1 strikes on
target board 17-1 nounted on 20 target position detector 16-1 (step $41),
strike point detector 16-1 first detects a strike point on target board
17-1, and transmts the detected strike point to conpetitor PC 14-1 (step
$43). Upon receipt of the strike point detected by strike 25 point detector
161 (step S44), conpetitor PC 14-1 calcul ates a score based on the strike
poi nt (step $45). 43 Next, conpetitor PC 14-1 determ nes whet her or not

the strike pgjnt fgeei-ygdcat c%&ﬁfét%ﬁofnal lsc‘%é’\éérbi NagcBLadgLer mned gL ea on
). en

target board 17-1 (step $46 W thin the predeterm ned area,

conpetitor RSrddedt 5igV &Rt aYyS; on the screen the strike point received at
step S44 in enlarged view, as well as the score calcul ated at step S45

(step S47). Here,Fifie predet eam fbs araan tfargetiebeaidihg- la mafiket an
area wthin a predefined radius fromthe center of target board 17-1. 10 On
t he ot her haamdbosdreant hefst &n ke Jpaittoniecetyrdeal t sbrp nethabesnnathd al |
within the predeterm ned area, conpetitor display PC 14-1 displays the
stri ke pd ntelecerorilcatompepiiSidn sysitéhelstoserstbdulat Bilgat 3st ep S45
(step $48). 15 In this way, when a conpetitor shoots an |ight bullet onto
target board 17-1Fift hohi gb acclitaey.chamt sforkelgagmibirgg dibpl afdetst n
enl arged view, thereby naking it possible to readily recognize a deviation
from the cent®po@diment gef How delgchirosiyeh afimpsitayt ishn thethkodstin Kérgoi nt
in enlarged view depending on the accuracy,é of strike on target _board 17-1
may be made @5CGRFPMiRerCRPRtLELPR SwPEemnat byuatrated ©AsFLg. edial to or
hi gher than a pregefine l,evel . t her t han dependi ng .on the accuracy of
StriKe on 25 tar gbeobodt d 1871, TR SEPRRE pHTRt S TP bBar PN nay
be di splgyed 8, 8Mhahaed V! Gk 2BRULL L8R 8 B AYMon method in the
electronic competition system illustrated in Fig. 3;
Fig. 7 a flow chart for describing a third
embodiment of the electronic competition method in the
electronic competition system illustrated in Fig. 3;

15 Fig. 8 a flow <chart for describing a fourth
embodiment of the electronic competition method in the
electronic competition system illustrated in Fig. 3; and

Fig. 9 a flow chart for describing a fifth
embodiment of the electronic competition method in the

20 electronic competition system illustrated in Fig. 3.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In the following, embodiments of the present
invention will Dbe described with reference to the
25 accompanying drawings.

Fig, 3 1s a diagram illustrating one embodiment of
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44 W th such enlarged view, the strike point can be readily determ ned
even when conpetitors are fighting at close quarters in strike accuracy

wi th substantially full scores in a final match or the |ike, or even when a
5 sufficiently large display device is not available to nake it difficult
to clearly view a difference in strike point between the conpetitors. The
sequence of processing described above is controlled by a programw thin
conpetitor PCs 14-1, 14-2. 10 Wile in the fifth enbodi nent, conpetitor PC

14-1 determ ggs whelheone Nt styd ke poi i s_displ d in enlarged
view, this determ nati orIl1 may boe Etrfbg-' Zeﬁdnr{(stgyigé%oi ﬁ?cggtdg% or 1%6 1%%?
conpetition préseser Vaveddiofl S0, an enl arged view of the strike point as

15 nmentioned above may be displayed as well on viewing PC 13. In the

respective enbodi pent sidegsstrheddaboyve, thegconpelitione Progi €88rbSic
di spl ayed on conpetitor PCs 14-1, 14-2 and view ng PC 13, however, the

conpetition 20mpebjtiss sgyptbe audidris«d spsyedguas necar dirmg-J ndHerpat i on
such as the highest record so far acquired, and conpetition progress nay be
di spl ayed i nmanipetahedcdior 8 oconpetiftber efdr clhidsatizagifent ani Nl agieadi |y
per cei vabl e manner. Furthernore, the conpetition 25 progress may be
hi ghl i ght ed WAbkeE he idwresaritechi ghwst laseord ilsditokenstrike point
detectors 16-1, 16-2 each removably mounted with target
board 17-1, 17-2 which receives the 1light bullet
discharged from laser gun 15-1, 15-2, for detecting a
10 strike point of the light bullet on target board 17-1,
17-2; competitor PCs 14-1, 14-2, each of which is a
second display means for displaying the result of an
impact detected by strike point detector 16-1, 16-2, and
competition instructions to the competitor switching
15 units 1-1, 1-2 for connecting strike point detectors 16-
1, 16-2 and competitor PCs 14-1, 14-2, respectively, in
LAN configuration; managing PC 12 for instructing the
advance of a competition; viewing PC 13 which is a first
display means for viewing the progress and result of a
20 competition, or information on the competition; a
projector 18 for projecting information displayed on
viewing PC 13 onto screen 19; a competition site server
11  for totalizing the progress and result of a
compekition to display information on the progress and

25 result of the competition or information on the

competition itself on managing PC 12 and viewing PC 13;
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45 \Wile a preferred enbodi nent of the present invention has been

descri bed using specific terns, such descriptionis for illustrative
purposes only, and it is to be understood that changes and vari ati ons may
be made 5 without departing fromthe spirit or scope of the follow ng
clains. 46 CLAIM5 1. An electronic conpetition systemconprising: a
plurality of |ight-beam guns each for emtting light; 5 a plurality of
strike point detecting neans each for detecting a strike point on a target

board of therdd ghtriemhtihed Ghem sai dedi ghitrtReaB rEHET BISEP C i thiareg t h;
first display means for displaying ~ a 10 conpetition progress including
the strike phity setwat el pymseadisgrpke DI ahddeieeinggpPoeals inantn
server responsive to strike paints detected ;. by said plurality of strike
poi nt det ectaaryf inparest faar, di spdayicogneatiaigd fin st LANS plcay fiiegins ttifom
conpetition 15 progress in an order in which the strike points are
detect ed. 2.shkheigiechaoasc eonpetdompoi segstein satrbkdi pgind dedienthr
wherein: 20 said server displays a strike point on said
5 16-1, 16-2 and competitor PC 14-1, 14-2, which are
connected through switching units 1-1, 1-2 .
respectively, in LAN configuration. Competition site
server 11 comprises Database Management System (DBMS) 5
for totalizing the progress and result of a competition
10 in each competition site to «create a database for
management; and database 4 which is registered with data
accumulated by Database Management System 5. Database
Management System 5 generally used herein may be a
Database Management System available, for example, from
15 Oracle Co. Laser guns 15-1, 15-2 and strike point
detectors 16-1, 16-2 are disposed at locations spaced
from each other by a distance which 'is predefined for
the shooting, and target boards of types commensurate
with the distance are mounted on strike point detectors
20 16-1, 16-2, respectively. Switching units 1-1, 1-2 are
switching HUBS for ILANs 41-1, 41-2 of 10BASE-T,
respectively. Also, while this embodiment shows two
shooting bases, each of which is comprised of laser gun
15-1, 15-2, strike point detector 16-1, 16-2, target
25 board 17-1, 17-2, competitor PC 14-1, 14-2, and

switching unit 1-1, 1-2, the number of shooting bases 1is
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first display neans in real time when the strike point is detected by said
strike point detecting neans. 3. An electronic conpetition system
conprising: 25 a light-beamgun for emtting light; a strike point
detecting neans for detecting a 97 strike point on a target board of the
light emtted fromsaid |ight-beamgun; first display nmeans for displaying
a conpetition progress including the strike point detected 5 by said strike
poi nt detecting neans; and a server for displaying on said first display

Teans a ComeLi ] gn: pLEGE eSS, Nkl NG Ll SIS PO L 91 80 arl by pai d

strike point detecting neansS Si miltaneously W formation on

competitor_Wioad9 RIAYSna1688Ped}] Ol agRNShes iyt SLI | Kenpat it odetagti ng

means. 4. The electronic conpetition systemaccording to cfaim erein:

15 said $erV§Ia§iﬁ?|éaaéﬂﬁéthgbﬁpEaxﬁ 88 $ird kel it SRItETHRANSs-1,
information on a plurality of conpetitors, and conpetition progresses of

the respective-zpnpehpéeitor 20C514TNE Bheg]r oAU CLEONDEkEL T ON System ,
according to claim4, wherein: said server sinultaneously displays on said

first di $play nealisei nforbawing odesdtipetpati wald whe padddeci pate am the
conpetition, and conpetition 25 progresses of the respective conpetitors.
48 6. The electromic cooqepetitoiosystmetiacdor dimg ttthel aighSstwdrer@i n:
competition system configured as described above, giving
a plurality of embodiments as examples.
(First Embodiment)
10 Figs. 4 and 5 are flow charts for describing a
first embodiment of the electronic competition method in
the electronic competition system illustrated in Fig. 3.
For example, as an 1light bullet discharged from
laser gun 15-1 strikes on target board 17-1 mounted on
15 strike point detector 16-1 (step S1), strike point
detector 16-1 first detects a strike point on target
board 17-1 (step S$2), and transmits the detected strike
point to competitor PC 14-1 (step S3).
Upon receipt of the strike point detected by strike
20 point detector 16-1 (step S4), competitor PC 14-1
calculates a score based on the strike point (step S5),
displays the strike point and associated score thereon,
and transmits the information to competition site server
11 (step S6). Here, the information transmitted from

25 competitor PC 14-1 to competition site server 11

includes information which can help identify a
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sai d server sinultaneously displays on said first display neans information
on conpetitors who 5 satisfy a predeterm ned condition out of the
conpetitors who participate in the conpetition, and the conpetition
progresses of the respective conpetitors. 7. The el ectronic conpetition
system according to 10 claim4, wherein: said server sinmultaneously

di splays on said first display neans informati on on conpetitors who satisfy
a predeterm ned condition out of the conpetitors who participate in the

Eiti 1 it fqt . i
conpetition, cafgetNeoeOMPRE | thOD 1h NP RSFEs Of 14 ﬁtregagiggveuaﬁ?gbean1

conpetitors. 8. An electronic conpetition system compri sing: |

gun for emttikBgrli asstiri kenpoddii el ectiongr REans: f 0k d in 20
strike point on a {%P%et board of the Iight gnitted frdhﬁ%a?ggﬁighgggean1
gun; and secasdodispkaysasans for displaying the strike point detected by
said strike point detecting neans, wherein said electronic conpetition

system 25 det erm Gespatstibke Poidt srveai ditar@stedoar dasaalsteikesresul t
at atimng at which a predeterm ned 49 mani pul ation is made on said
| i ght - beam guhethech eonthotiousty eecésvesghé, abdike point and an
associated score transmitted from any of competitor PCs
14-1, 14-2 connected thereto through switching unit 2
(step S11), and upon receipt of the strike point and
score transmitted from any of competitor PCs 14-1, 14-2,
10 the competition site server 11 transmits the received
strike point and score to viewing PC 13 (step S12). Here,
competition site server 11 has been registered with the
names of competitors, shooting seat numbers and the like
corresponding to information which can help identify the
15 competitors, so that the competition site server 11
searches for the name of a competitor shooting seat
number and the like corresponding to received
identification information, and transmits the retrieved
name of the competitor shooting seat number and the like
20 together with the strike point and score to viewing PC
13.
Upon receipt of the strike point and associated
score transmitted from competition site server 11 (step
S13), viewing PC 13 displays the received strike point
25 and score in real time (step S14). Since the information

transmitted from competition site server 11 also

33



said electronic conpetition systemhas a node in which the strike point on
said target board is not 5 displayed on said second display neans. 9. The
el ectronic conpetition systemaccording to claim8, wherein: said node is
that the strike point on said 10 target board is not displayed on said
second di splay neans until said predeterm ned mani pul ation is perfornmed on
sal d |ight-beam gun. 10. The el ectronic conpetition System according to 15

claim8, wherein:
i s not displiayad

said node is that the strike point on said target board
d¥k saiitk secofshmti bRy $Rans &8t i theai dapeedelfer mhred

mani pul ation is perforned on said |ight-beam gun, and the timng at which
sai d 20 maniquupsdtitos ssHssdf inigreskats gehieet eandytRai dikeri ke epdingt PC

det ecti ng neans.

11. The electronic conpetition systemaccording to claim

8, wherein: 1Zb dasdlapse tbhen rEamesed £ onheai abngectoint di spsagiatads wiwther ei n
information on the strike point on said 50 target board is nmade invalid
when sai d nddee ist®idte result, seat number, and the like in addition

5 to th

e strike result and score,.

Competition site server 11 also accumulates strike
s and associated scores transmitted from competitor
14-1, 14-2, together with information stored 1in
ase 4 (step S15).

In this way, competition site server 11 detects at
times whether or not a strike point and an
iated score are transmitted from any of competitor
14-1, 14-2, and when a strike point and an
iated score are transmitted from any of competitor

4-1, 14-2, competition site server 11 transmits the

point
PCs
datab
10
all
assoc
PCs
assoc
15 ©PCs 1
20
25

transmitted strike point and score to viewing PC 13 for
display, so that strike points on target boards 17-1,
17-2 and associated scores are displayed on viewing PC
13 in an order in which light bullets were discharged
from laser guns 15-1, 15-2.

This sequence of processing permits spectators of
the competition to readily recognize which competitor
has discharged an light bullet from laser gun 15-1, 15-2
at which timing, and which competitor is associated with
a strike point and a score currently displayed on

viewing PC 13.
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12. The electronic conpetition systemaccording to claim@8, wherein: 5 said
node can be set on said |ight-beam gun, wherein said |ight-beamgun adds to
the light a signal for making invalid a display of the strike point of
emtted |light when said node is set, and said second di splay neans does not
di splay the 10 strike point of the light on said target board when the
light emitted fromsaid |ight-beamgun includes the signal for making the
display invalid. 13. An electronic conpetition systemconprising: 15 a

| i ght - beam gun forhen kigi@ncedhicf a prtdddas R Ntadeteddddy pans f oL

detecting a strike point on a target board of the light emtted fromsaid
|'i ght - beam goontandiledr &y di SpkayraRans f@esmslk st Byh Ng18e2Q LyPet{{ion
progress including the strike point detected by said strike point detecting
means, sai d Hpwsvedi spgihey ocmansobeifiog idsdpld gdoho Wiewing spbl @ At 58y
position at which a conpetitor plays a conpetition by emtting light from
sai d |ight-beafigahcr2581mayThe ebsduicoricinompewiihiorcsystem according to
51 a 5 (Second Embodiment)
Fig. 6 1is a flow chart for describing a second
embodiment of the electronic competition method in the
electronic competition system illustrated in Fig. 3.
The second embodiment will be described in
10 connection with exemplary processing for displaying a
portrait of a competitor on viewing PC 13. The portrait
of a competitor is more preferably taken by a camera
(not shown) connected to competitor PC 14-1, 14-2,
strike point detector 16-1, 16~2 and competition site
15 sexrver 11 through LAN or the like, because the ever
changing expression of the competitor can be viewed
simultaneously with the progress of the competition. Not
only the portrait, the upper half body, whole body or
arms of the competitor may be taken for displaying the
20 posture of the competitor and a triggering operation of
the competitor. Also, a camera control PC may be
additionally provided to control zooming, fading,
orientation adjustment, and the like through remote
control.

25 During a competition, the screen of viewing PC 13

is divided into a number of areas as much as competitors
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claim 13, wherein: said first display neans has a display screen oriented
in a direction in which said display screen is invisible fromsaid
position. 5 15. The electronic conpetition systemaccording to claim13,
further conprising: a shield di sposed between said position and said first
di splay neans for making said first display 10 neans invisible fromsaid
position. 16. An electronic conpetition systemconprising: a |ight-beam gun
for emtting light; a strike point detecting neans for detecting a 15

strike pointy éréaFQ%iBQéé@iﬁf; tihe didghtombitietod r e/ Bishildghtydbeam

gun; and second di splay neans fof displaying the strike point detected by

said strike moititadeteet s ngomiBafstosabfldsenendoticerliay fedIHHe ayd ng the
20 strike point in enlarged view when the strike point detected by said

strike poi nttigtet esdmpet Meens {@l | snad t BEN 8hpr edekiided ame@asl?.onThe
el ectronic conpetition systemaccording to 25 claim 16, wherein: said
second di spleympetadiso thispt @ypspdthiet st rb&ei S2 (step S21). For example,
5 when eight competitors are participating in a
competition, the screen of viewing PC 13 is divided into

eight areas, and the portrait and competition progress

of each competitor are displayed in one of the divided

areas. Alternatively, the screen of viewing PC 13 may be

10 divided into 16 areas, such that portraits of respective
competitors are displayed in eight of the divided areas,
while competition progresses of the respective layers
are displayed in the remaining eight of the divided
areas.

15 Next, the screen of viewing PC 13 is divided into
two areas, wherein the portrait of a play is displayed
in one of the divided areas, and the competition
progress of the competitor is displayed in +the other
area. This display is sequentially switched from one

20 competitor to another (step S22). The switching of
displays at step S22 may be performed such that the
portrait and competition progress are displayed for the
next competitor so that spectators of the competition
can know the competitor who 1is to play next and the

25 competition progress of the competitor. Here, light

bullets are discharged at all times from laser guns 15-1,
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point in enlarged view when the strike point detected by said strike point
detecting neans falls within a predefined radius froma center of said
target board. 5 18. An electronic conpetition systemconprising: a

| i ght-beam gun for emtting light; a strike point detecting neans for
detecting a strike point on a target board of the light emtted fromsaid

| i ght - beam gun; and 10 second di splay neans for displaying the strike point
detected by said strike point detecting neans, said second display neans

d!Sp|GY!n91iEL2$r£56tBQH“iﬂrbeebﬁFGEﬂthGWﬂMggéﬁ%FH&E%%egGBHQ$J¥¥W? or
hi gher is cal cul ated based on the strike point I5 detected by said strike

poi nt det ectigwp heahs. pb¥itAnrel §61imodd cbgonpeddt | gAnSYIH-€m COBPRi Sy a

| i ght-beam gun far emtting light; a strike point detecting neans for
detecting a thtst rtkeipei n.sondatkeamgatdboard die t he | sght kem tHodthtf.r om
said |ight-beamgun; and first display neans for displaying a conpetition
progress i ncthelfefiptde sponkeepeicttioteteaTt ed Ay ghdi dowstYetkeopoitatrgddt ect i ng
means, 25 said first display neans displaying the strike point in enlarged
vi ew wheh t Heoatdi R-3oi n17d2t edtted byjed3ng sBCd IS rinky padisplaet ddid ng
means falls within a predefined area. 20. The el ectronic conpetition system
accordi ng t PE &t ab, awseorpietitodi danimstlatiifyd &8 heads gusplwyisch he
strike point in enlarged view when the strike point detected by said strike
poi nt det ecthdyy FE&FPargecs Hhehihidhr bydiieted PRI USRS r ARSI of

said target board, 10 21, 0, el ool onig cqupetiti gn, system conpy g 2

competitor who is to play next, and the competition
10 progress.

Next, after the competition has been progressed to
some degree, the portraits and competition progresses of
competitors completing 1in score at that time are
displayed on viewing PC 13 (step $S23). 1In this event,

15 assuming, for example, that three competitors are
competing in score, the screen of viewing PC 13 is
divided into three areas, such that the portrait and
competition progress of each competitor is displayed in
one of the divided areas. Since competition site server

20 11 accumulates a score so far acquired by each
competitor, it is possible to know competitors competing
in score based on the result of the totalization. The
determination on whether competitors are competing 1in
score may be previously set in competition site server

25 11 which makes such determination when a difference in

score between the competitors is equal to or less than a
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a strike point detecting neans for detecting a strike point on a target
board of the Iight emtted from 15 said |ight-beamgun; and first display
nmeans for displaying a conpetition progress including the strike point
detected by said strike point detecting nmeans, said first display neans

di splaying the strike 20 point in enlarged view when a predeterm ned score
or higher is calculated based on the strike point detected by said strike
poi nt detecting neans. 22. An electronic conpetition system conprising: 25
a |ight-beanpgedefbneénpdintg. | ight a strike point detecting neans for
detecting a 54 strike point on a target board of the light emtted from
sai d |ight-beam gline annpsetbhdndpspbagssedisplayedi spl aiangdimerstof ke
poi nt detected by said strike point detecting nmeans, 5 said second displ ay
means si nul t ahewlsyyPai $pl &yt nthea phsternampitndd ost ppeagleds -argR A may r ent
conpetition progress. 23. An electronic conpetition systemconprising: 10 a
| i ght - beam gunciede efi istiradrel itglatce et iglet pbuhletet oot iteygstansodnd
detecting a strike point on a target board of the light emtted fromsaid
|i ght - beam gbhTlandl t14st &i SFtdr mS&eFef osCdi §pFaypRguares cb¥petadhon
progress including,the strike goint,detected by said strike point detecting
means, said FPPERECHFSPL ayPifeak esi%h¥?anedﬁ%l?£ﬁ@ﬁﬁgﬁﬂ ngPeVBastSince

competition Jp.g(g)l%esbsuﬁ.%q:sa ggrerec{'j:[s&%)a@geetét ia%n Q{fgrtelsmsés from laser
guns 15-1, 15-2, a strike trace along which a competitor
has oriented laser gun 15-1, 15-2 can be detected on

10 target board 17-1, 17-2, and displayed on viewing PC 13.

Then, after the competition is over, the portrait
of the winner is displayed on the screen of viewing PC
13 (step S24). Again, in this event, the winner 1is
recognized based on the result of the totalization in

15 competition site server 11. In addition, the expression
of the winner may be photographed by a camera as
mentioned above from the end of the totalization to the
announcement of the winner, such that a change in the
expression of the winner is displayed on the viewing PC

20 13 after the announcement of the winner.

The switching of displays on viewing PC 13 as
mentioned above may be made by managing PC 12, or by a
computer program previously installed in viewing PC 13
or competition site server 11 for automatically making

25 the switching in accordance with a situation of the

competition, or the like.
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20 24. An electronic conpetition nethod using a plurality of |ight-beam
guns each for emtting light, and a plurality of strike point detecting
nmeans each for detecting a strike point on a target board of the Iight 25
emtted fromsaid |ight-beam gun associated therewith for conpeting for a
score based on the strike point on 55 said target board, said nethod

i ncludi ng: detecting strike points by said plurality of strike point
detecting neans, and sequentially displaying a conpetition progress on

di spl ay neans in wh b OkHEr ddtoMil Cémbb@imént KBaROIvE S alesdet Beledn sai d
conpetition progress including the strike points. 25. The electronic

conpetition ¢mirnesk focorwitly tan cleaiampdd Wher ailich StiHekKe quadn | OF
di spl ayed on said 10 display neans in real tine when the strike point is
det ect ed by wihdwlirsd rPRelpoiint dietierdd nighteadnsprafetApmehedt hamber of
conpetition nethod using a |ight-beamgun for emtting light, and a strike
poi nt 15 detartasg feans diepldetiagt i nthea sporkeapoi nendn adrgregeitt loar d of
the light emtted fromsaid |ight-beamgun for conpeting for a score based
on the sbrikergpiess onf sadcht apmett bbar dinsacdhnethsde néwidiedy:amiaspl ayi ng
a conpetition progress including 20 the strike point detected by said
stri ke pointd ditlebtaighe@fs gacHiiepl afCreahd Inayl themecusitaldad to
information on a conpetitor who, plays a conpetition against said strike
poi nt detectq+§P1ﬁ§én§he portrait and competition progress of each
competitor on an associated viewing PC 13,
Instead of viewing PC 13, a TV monitor may be
10 separately provided, in which case a switcher is used to
display AV output signals from cameras for photographing
competitors and from competitor PCs 14-1 in multiple
windows on the screen, and to switch such AV output
signals to display the expressions of respective
15 competitors and strike point information including
traces on the TV monitor. The AV output signal of
competitor PC 14-1 may be replaced with AV output
signals from strike point detector 16-1, competition
site server 11, and the like. Furthermore, viewing PC 13
20 may be used to control the division and switching of the
switcher,
(Third Embodiment)
Fig. 7 1is a flow chart for describing a third
embodiment of the electronic competition method in the

25 electronic competition system illustrated in Fig. 3.

For example, a competitor first takes laser gun 15-
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25 27. The el ectronic conpetition nmethod according to claim 26, conprising
the steps of: 56 si mul t aneousl y di spl ayi ng on said display neans

i nformation on all conpetitors who participate in the conpetition, and
conpetition progresses of the respective conpetitors; 5 sequentially

di spl ayi ng on said display neans information on all conpetitors who
participate in the conpetition, and the conpetition progresses of the
respective conpetitors on a conpetitor-by-conpetitor basis: and 10

si nul t aneous] ypdEspL ayi RGmPR t321idnf ISt sl S @Y FeaBS £h PhOLMRL | 1k 1]
conpetitors who satisfy a predeterm ned condition out of the conpetitors

who partici pef elaget hgueonpel i {40dp BT | herca/ied idvedit Pragirssesaf the
respective conpetitors. 15 28. An electronic conpetition nethod using a

| i ght - beam ggum f d6-@miitst ipwgwd deght of Andna Stirghee polbét deseciigwhampns for
detecting a strike point on a target board of the light emtted fromsaid
| i ght - beam gfmorh oka2€r cpmpetdnly. for a score based on the strike point on
said target board, said method conprising the steps of: displaying a strike
trace onvsai d tarkextbotine obmpéeitoéghsetni coagetismrs &Cd Udi-ghtithedrm gun;
di sabling a display of the strike trace on 25 said target board of the
| i ght em ttedriabnilapding gnedeansen; S82), vewessi vy dasten kairpoliamtlon
said target board at a timng at which a predeterm ned mani pul ation is nade
on said |i ghttBeRIGHTS ahdSaBF sHHYi Ag Lhet e et dd et kBopsintl bsla 5
strike result. 29. An electronic competition nethod usiEg gliéﬂi-bean1gun
fox emitting®?PHhtd &F sBPPke Poh nfOded e Eh P Fedls 0PN Betitify a
strike point,on a tq&gg} 10 board, of the qu?} em tted. fromsaidlight-beam
gun for cprrp%‘f”f?l’g tord e8P asTA SR P he i kETHEEREt6n Sai Pkt
board, %%'d ﬂgﬁﬁ?ngRngﬁé&nQthS ik%girgthED, toward an associated
shooting box, such that an 1light bullet is discharged
from laser gun 15-1 when laser gun 15-1 receives the
conical beam transmitted from strike point detector 1l6-1.
Strike point detector 16-1 detects a strike point
15 on target board 17-1 of each 1light bullet discharged
from laser gun 15-1, and a trace of the strike points is
displayed on competitor PC 14-1 (step S33). Subsequently,
when the competitor triggers laser gun 15-1, the strike
point on target board 17-1 at that timing may be
20 determined as a strike result which may be displayed as
an impact point or a score. In the trial shooting mode,
even if a score is calculated based on the strike point,
the score 1is not reflected to the competition. In
shooting using real bullets, since there is a delay such

25 as a flying time from triggering to strike, the strike

result is preferably calculated in consideration of such
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di splaying a strike trace on said target board of the light emtted from
said |ight-beamgun; 15 disabling a display of the strike trace on said
target board of the light emtted fromsaid |ightbeam gun; detecting a
timng at which a predeterm ned mani pul ation is perfornmed on said

| i ght - beam gun; 20 detecting a strike point on said target board at the
detected timng; and displaying the detected strike point as a strike
result. 25 30. An electronic conpetition method using a |ight-beam gun for

emtting |igila@ngh ety iR PaHY 15.L%ht grfecdd ngs e, for detecting a
strike point on'a target board of the light emtted fromsaid |ight-beam

gun for conpetinzd 0 UL based hthargeki keoped ntl76n saEd iti t
board, said nethod including: 5 displaying a strike point detected by said

stri ke poi ntbulelend | s sranged n febharigete wi guwnwWhér 1t hies stitsfpdapedntorf al | s
within a predefined area. 31. The el ectronic conpetition nethod according
to 10 cl ai mGgpeticret n:PCsaild-atriike pobenttrsali sfhayethg n mder gatheri ew
when the strike point detected by said strike point detecting neans falls
Wit hi n aSpr exfpeteibqradéars énbhcapabat sheofpcsdiut e atyeen bbsr aimIENR  An

el ectronic conpetition nethod using a |light-beamgun for emtting |ight,

and a strikd'gohatddetlagghgonpans flor feet bty @ ing | keégpbi rﬁu]gtr?teﬁ t ar get
board of the light emtted fromsaid |ight-beamgun for 20 conpetlng for a
score based OfP% hea8BF| ot BTl 0ANS FRK 1M eBPBBELRT AR ndt Fod X

i ncludin
g- point on target board 17-~1 depending on how he triggers

laser gun 15-1.

10 Next, as competitor PC 14~1 is set in the serious
shooting mode (step S34), competitor PC 14-1 is disabled
to display a strike trace on target board 17-1 of light
bullets discharged from laser gun 15-1 even 1if the
competitor orients laser gun 15-1 toward target board

15 17-1 (step S35).

As the competitor triggers laser gun 15-1 in this
state (step S36), strike point detector 16-1 detects a
strike point on target board 17-1 at that timing (step
$37), and a strike result is displayed on competitor PC

20 14-1 based on the strike point (step S38).

In the serious shooting mode, the trace may be
displayed after the competitor triggers laser gun 15-1
on condition that the display does not affect the
competition. As one application of displaying the trace,

25 the trace may be recorded, and after detecting a timing

at which the competitor triggers laser gun 15-1, the
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di splaying a strike point detected by said strike point detecting neans in
enl arged view when a predefined score or higher is calcul ated based on the
25-stri ke point. 59 33. A server for use with an electronic conpetition
system conprising a plurality of |ight-beam guns each for emtting |ight,
and a plurality of strike point detecting nmeans each for detecting a strike
point 5 on a target board of the light emitted fromsaid |Iightbeam gun
associated therewith, said server being configured to display a conpetition

progress inctpdidgni St Fdkeofotdd Yotest edabyr sRifystri ke point detecting
means on di splay nmeans, wherein: 10 said server is responsive to strike

poi nts detected bynsai de@ghtiati t ¥rof psbeksipgi NidedRiralcdng amans fiy

di spl ayi ng on said display neans the conpetition progress in an order in
whi ch the steokerpbledsbare gevgebndwithidd competiebwerrcacaoy-di,ngL4-@ cl ai m
33, wherein: said server displays a strike point on said display neans in
real tinme when thelsé¢rnkeipelyt pardetect edlbyoSaitlestedrkerq@bi nbydedect i ng
means. 20 35. A server for use with an electronic conpetition system
conprisi g atpkemadvéey bd toghetbeammgenseeaelviear ldmadn isrilkghgqirmnd a
plurality of strike point detecting neans each for detecting a strike point
25 on a targeetdobed bf-the light enitted fromsaid |ightbeam gun

associ ated therewith, said server being 60 1 configured to display a
conpetition progrése iSwitGHing tirLwash kehpoithiiadet eeoebing secde sand ke
poi nt detecting, neans_on di splay nmeans, wherein; said server displays on
sai d di spl aySHehPLs aSBORbMPEt PO Tt B2 fRcPUdRg thfesdt IRy pottht

i or mat i on GRS G T \atl” praye oL EERREe TP Hha REt EaraTstH9 ke
poi nt d%RPCtEQthﬁ§B%t bullet discharged from laser gun 15-1, such
that the mode can be determined in competitor PC 14-1
based on this information.
(Fourth Embodiment)
Fig. 8 1is a diagram for describing a fourth
15  embodiment of the electronic competition method in the
electronic competition system illustrated in Fig. 2,
showing conditions for installing viewing PC 13.
As illustrated in Fig. 8, in the fourth embodiment,
viewing PC 13 is installed such that its display screen
20 is not visible from a shooting seat from which a
competitor discharges light bullets from laser gun 15-1
to target board 17-1.
In this way, while the third embodiment does not
display a strike trace on target board 17-1 on
25 competitor PC 14-1 in the serious shooting mode, the

fourth embodiment does display the strike trace on
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10 36. The server according to claim35, wherein: said server

si mul t aneousl y di splays on said display neans information on a plurality of
conpetitors and conpetition progresses of the respective conpetitors. 15
37. The server according to claim 36, wherein: said server sinmultaneously
di spl ays on said display neans information on all conpetitors who
participate in the conpetition, and conpetition progresses of the
respective conpetitors. 20 38. The server according to claim 35, wherein:

sai d server shiyktamnRausl Y1 TiSpbaY vi@wisdi e 8| ay HEamy, iﬁéﬂﬁf@@i&?ﬁ on
conpetitors who satisfy a predeterm ned condition out of "'the conpetitors

who 25 partisppatatbbst be ¢aspethkl errikied tirke e @Maidiged KuHed espes of
the respective conpetitors. 61 39. The server according to claim 36,
wher ei n: sai tinseevépusi shbbanegqusl y di spl ays on said di splay neans
information on conpetitors who satisfy a 5 predeterm ned condition out of

t he conpetitors whvepamthiesi palte diaspleycosgpeden i ofi, Arewitlte BONISt i 1$0n
progresses of the respective conpetitors. 40. An el ectronic conpetition
syst em havi ngractbedonpeverd pridig amifartinge iseathe el eshiondc wayperétion
system conprising a plurality of |ight-beamguns each for emtting light, a
piurality of P3BEERe bsdiveerdeteet Shgomdags weath £Bf deteetirichgPa dri%ke poi nt
on a target board of the light emtted fromsaid Ii%htnbeanL15 gun

associ at ed tRBKEwhR, dedlaivspiciesteads YoeWwEnNgpPayildy i worideks t feem
progress incgﬁding the stri ke point detected by said strike point detecting
means, said tofpatBPtpR8gP&AFcausi ng a conputer to execute: a procedure

Str i ke poi nt dot e0Cihg et 75t Ch SBPAFIRG Gn 16 4P8F BpIRF SR  Ha
ComeL en, BERREERSoN TN 09! AR PO AL AN LT L B Lhe
a conputer p&@gr%%h&%%i%%%i#té*&%fﬁﬁciﬁoﬁiﬁa90@%ﬂ£ﬁééth%e likewise
based on similar installation conditions in serious
shooting.
(Fifth Embodiment)
15 Fig. 9 1is a flow chart for describing a fifth
embodiment of the electronic competition method in the
electronic competition system illustrated in Fig. 3.
For example, as an light bullet discharged from
laser gun 15-1 strikes on target board 17-1 mounted on
20 target position detector 16-1 (step S41), strike point
detector 1l6-1 first detects a strike point on target
board 17-1, and transmits the detected strike point to
competitor PC 14-1 (step S43).
Upon receipt of the strike point detected by strike

25 point detector 16-1 (step S44), competitor PC 14-1

calculates a score based on the strike point (step S45).
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system according to claim40, said conputer programfurther causing a
conputer to execute: a procedure for displaying a strike point on said

di Splay neans in real time when the strike point is 5 detected by said

stri ke point detecting neans. 42. An electronic conpetition system having a
conputer programfor use in the electronic conpetition systemconprising a
li ght -beam gun for emitting light, a 10 strike point detecting means for
detecting a strike point on a target board of the light emtted fromsaid

l'i ght - beam gun, awkil spbayefeeps bor 1di-Spl By din EnEHNPRELhE BN ORT PSS
including the strike point detected by said strike point detecting neans,
sai d conput efhelSsprogeameausi rgcaicedpuier stepexegcdt €ala precerdiune o or
di spl ayi ng on said display neans a conpetition progress including the
stri ke poi ntpweteod ol nd sateh sdit i ker ot boahed e+ ho( veapss 66 mul tyeaousl| y
with information on a conpetitor who 20 plays a conpetition against said
stri ke poi ntwidgtiect i higenepmedet@rmAneel ectresni ¢ competitoon $¢st eémHavi ng a
conput er programfor use in the electronic conpetition 25 system accordi ng
to clai mb42,d¥splaes @aushegsareenpuiner stsiégepaiat geceiged gtocddm e for
si mul t aneousl djspla¥$ng on said displgg means i nformation on all

[

conmpetitors barenEr paee@ Yhevheagohpeti SofheafFoeemsatiau et o5t &dr esses

of the respective conpetitors 5 a procedure for se uentialhi_displa i ng on
[

sai d di spl aySRnS*Pnf GHifR i 8A7on alfi®ompétPt SHSHHS PG pAFE i the
compel L1 O 88k RcgaPel 1L o pr a3 eses. of e espect e compety Lors
or ot or m net St TTOh Gff GITTHe CorpetITbraoaks barti ol pate in the -
‘ig”pe“ bigon, and ghe, gEMRLIY oL g OILARRCTHY LOF:i kESBEIhEY G LUMALJ Lors.
at step S44 does not fall within the predetermined area,
competitor display PC 14-1 displays the strike point
received at step S44, and the score calculated at step
S45 (step S48).

15 In this way, when a competitor shoots an light
bullet onto target board 17-1 with high accuracy, the
strike point 1is displayed in enlarged view, thereby
making it possible to readily recognize a deviation from
the center of target board 17-1. Such display of the

20 strike point in enlarged view depending on the accuracy
of strike on target board 17-1 may be made as well when
the score calculated at step S45 is equal to or higher
than a predefined level.

Rather than depending on the accuracy of strike on

25 target board 17-1, the strike point on target board 17-1

may be displayed in enlarged view about the strike point.
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44. An el ectronic conpetition system having a conputer programfor use in
the el ectronic conpetition systemconprising a plurality of |ight-beam guns
each for emtting light, a plurality of strike point 20 detecting nmeans
each for detecting a strike point on a target board of the light emtted
fromsaid |ight-beam gun associ ated therewith, and display means for

di splaying a conpetition progress including the strike point detected by
said strike point detecting neans, 25 said conputer program causing a

conputer to execuigth aspedceshiI£rded @ispl, aying atsikekedimcecan G said
target board of the light emtted fromsaid |ightbeam gun; a procedure for
di sabling a resplhy détéheistdi sechr ahenonosped itargetadeoaridyhfiriheat i ght
emtted 5 fromsaid |ight-beam gun; and a procedure for displaying a strike
poi nt on saidlé¢se getudark adna strike resohtacgaiwdish riddogpommtideing
detected at a timng at which a predeterm ned mani pul ation is perfornmed on
sai d |ight - bBakd geperd® #8. a Ahirbkécmhpbahc osopet iltiiken Dystestarhaitiarny &
conputer programfor use in the electronic conpetition systemconprising a
plurality of S¥fghtierahy gdigdeachi sptagndaviig | ighmota pratdpblyg diostri ke
poi nt 15 detecting means each for detecting a strjke point on a target
board of the"3khtt efiffeguitobPsail@ariliyhvibeam GurfifdesGeatidy St t h,
and di splay neans for displaying a coqgetition progress including the

strike poi ntPAReRTH BT sHME SPTRREeIpOFRt detecting neans, 20 said

conmput er program.gausing a conputer to execute: rocedure for displaying
2 strike trace onBai ¢ rAPGREhodd BFOLAESFIGht CORTEET r G d 1°

LD, U0 01 SESCHY <" BoHLERTLARRR, Biaflebht 18 BB R 40
10 While in the fifth embodiment, competitor PC 14-1
determines whether or not the strike point is displayed
in enlarged view, this determination may be made in
strike point detector 16-1 or competition site server 11.
Also, an enlarged view of the strike point as
15 mentioned above may be displayed as well on viewing PC
13.

In the respective embodiments described above, the
competition progress is displayed on competitor PCs 14-1,
14-2 and viewing PC 13, however, the competition

20 progress may be audible displayed, or recording
information such as the highest record so far acquired,
and competition progress may be displayed in different
colors or 1in different character fonts in a readily
perceivable manner. Furthermore, the competition

25 progress may be highlighted when the currently highest

record is broken.
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a procedure for detecting a timng at which a predeterm ned mani pul ation is
performed on said |ightbeam gun; and a procedure for displaying a strike
poi'nt on 5 said target board detected at the detected timng as a strike
result. 46. An electronic conpetition system having a conputer program for
use in the electronic conpetition 10 systemconprising a plurality of

| i ght - beam guns each for emtting light, a plurality of strike point
detecting neans each for detecting a strike point on a target board of the
light emtted frofpisad d hi girdRamayn ansegirbRE tharewthd, prbslimpl ay
means for 15 displaying a conpetition progress including the strike point
detect ed by isatshisidi keaHObBEndfeREdifedBahg S&bc CHOTBUL MRS, O AR
causing a conputer to execute: a procedure for displaying in enlarged view
a strike poidésdeimcicad by sardislaskeapovat pdepesksngn2@, naaas iwhers t he
strike point falls within a predefined area. 47. An el ectronic conpetition
syst em havi ngp e onmpde est podgtbat f ohangesi antlheaeliettivosi oagoipeetiadeon 25
system conprising a plurality of |ight-beam guns each for emtting light, a
plurality ofwisihdwe plgparteiong dataet ity meis idachy orsameectding thest ri ke
point on a target board of the light emtted fromsaid |ight-beam gun
associ at ed tiereting @kaing spl ay nmeans for displaying a conpetition
progress including the strike 5 point detected by said strike point
detecting neans, said conputer program causing a conmputer to execute: a
procedure for displaying in enlarged view a strike point detected by said
stri ke point detecting neans when the strike point falls within a
predefined 10 radius froma center of said target board.
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48. An electronic conpetition system having a conputer programfor use in
the el ectronic conpetition systemconprising a plurality of |ight-beam guns
each 15 for emtting light, a plurality of strike point detecting neans
each for detecting a strike point on a target board of the light emtted
fromsaid |ight-beamgun associated therewith, and display neans for
di splaying a conpetition progress including the strike 20 point detected by
said strike point detecting nmeans, said conputer program causing a conputer
to execute: a procedure for displaying a strike point detected by said
stri ke point detecting neans in enl 8:3E¥f vi ew when a predefined score or
hi gher is 25 cal cul ated based on the strike point. 67 .AF. A S A@A
y. Ay. Al . A Af. A@RAhf . Ah. AcBrdnAC. dbupeARE 20A&Sy ABeA0 ABPMARI SANGA9, . AS. A&F |
A AY. A@Q AF L AFLA(@ Ay. AS. A(, *A(S. AS. A@A. A, . AS. Af. AS. AS. A@Q A, . As(@ Afa. Af. A
@Af.AS. AL. AS. A, . A(S. AS. plprAlisf, . Ao ABL gt 8- P€a9. AlunaL. AAach for
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is detected by said strike point detecting means.

3. An electronic competition system comprising:

25 a light-beam gun for emitting light;

a strike point detecting means for detecting a
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10! Y710%&' ()-"! 3"10%& ()-& jizX9.

10: "<s10% & ()-!xS"109%& ()-&0!'}S"109%& ()-&0!S"10%&' ()-&0S"10% & ()-&0!'}S"10
%" ()-&0 a?

10: ! @ 10%0&' () - &0! ~@ 10%00& () -&0! y@ 10%00& ()-&0!'t @ 10%0&' () -&0!'t @ 10%00
& ()-&0 10: 10:tzodY: 10:,y 10% & ()- 10'0 10'0

10' 0" <s10% o0& ()-!s@ 10%0& ()-&0! @ 10%0& ()-&0! D@ 10% o' 0&' () - &0t ) bdEdY:
10:, M 10% & () - @now&&f()-@n096&f()--1096&f() Lt 10% & ()- @10% & () - 8KDa?dY:

10: |} &t 0% )« yd V851 10%8: ()~ ¥ @ R%8abl oF 10 T d
10% & () - @:8%%/0&?) %‘/}r\ 95°) §?8 ?1) 50%0@‘ FEmitted from
10: < 10@6&!(gai§1p1%ggﬁbégm g&ﬁilow&f() 0-10% & () - #; meMGg\.
10: 'ky"lO%&'() " Qy" 096&]() Oly"low&'() "Oly"109%& ()-"0!'y"10% ()-'0!'y"10%
& ()-'01{Y7 irst  display ~means = for displa 1ng a
10: 11" 10%0& ()-'0!H1" 0960 o0& ()-"'0l'y"10%0& () - 0't"10%@0&f83
competition progress including the strike point detected
5 Dby said strike point detecting means; and
a server for displaying on said first display
means a competition progress including the strike point
detected by said strike point detecting means
simultaneously with information on a competitor who

10 plays a competition against said strike point detecting

means.

4. The electronic competition system according to

claim 3, wherein:
15 said server simultaneously displays on said
first display means information on a plurality of
competitors, and competition progresses of the

respective competitors.

20 5. The electronic competition system according to
claim 4, wherein:

said server simultaneously displays on said

first display means information on all competitors who

participate in the competition, and competition

25 progresses of the respective competitors.
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said server simultaneously displays on said
first display means information on competitors who
5 satisfy a predetermined condition out of the competitors
who participate in the competition, and the competition

progresses of the respective competitors.

7. The electronic competition system according to

10 claim 4, wherein:
said server simultaneously displays on said
first display means information on competitors who
satisfy a predetermined condition out of the competitors
who participate in the competition, and the competition

15 progresses of the respective competitors.

8. An electronic competition system comprising:
a light-beam gun for emitting light;
a strike point detecting means for detecting a
20 strike point on a target board of the light emitted from
said light-beam gun; and
second display means for displaying the strike
point detected by said strike point detecting means,
wherein said electronic competition system
25 determines a strike point on said target board as a

strike result at a timing at which a predetermined
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in which the strike point on said target board is not

5 displayed on said second display means.

9. The electronic competition system according to

claim 8, wherein:
said mode is that the strike point on said
10 target board 1is not displayed on said second display
means until said predetermined manipulation is performed

on said light-beam gun.

10. The electronic competition system according to

15 claim 8, wherein:
said mode is that the strike point on said
target board is not displayed on said second display
means until said predetermined manipulation is performed
on said light-beam gun, and the timing at which said
20 manipulation is performed is detected by said strike

point detecting means.

11. The electronic competition system according to
claim 8, wherein:
25 said mode can be set on said second display

means, wherein information on the strike point on said
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target board is made invalid when said mode is set.

12. The electronic competition system according to
claim 8, wherein:

5 said mode can be set on said light-beam gun,
wherein said light-beam gun adds to the light a signal
for making invalid a display of the strike point of
emitted light when said mode is set, and

said second display means does not display the
10 strike point of the light on said target board when the
light emitted from said 1light-beam gun includes the

signal for making the display invalid.

13. An electronic competition system comprising:
15 a light-beam gun for emitting light;

a strike point detecting means for detecting a
strike point on a target board of the light emitted from
salid light-beam gun; and

first display means for displaying a

20 competition progress including the strike point detected
by said strike point detecting means,

said first display means being installed to be
invisible at a position at which a competitor plays a
competition by emitting light from said light-beam gun.

25

14. The electronic competition system according to
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15. The electronic competition system according to
claim 13, further comprising:
a shield disposed between said position and

said first display means for making said first display

10 means invisible from said position.

16. An electronic competition system comprising:
a light-beam gun for emitting light;
a strike point detecting means for detecting a
15 strike point on a target board of the light emitted from
said light-beam gun; and
second display means for displaying the strike
point detected by said strike point detecting means,
said second display means displaying the
20 strike point in enlarged view when the strike point
detected by said strike point detecting means falls

within a predefined area.
17. The electronic competition system according to

25 claim 16, wherein:

said second display means displays the strike

52



10"

10" 9<10% & ()-!93" 109" k" & ()-1f93"10% " & ()-/10% & ()--10% & () - at aabcOcw
U3SH=0: ! SS"10%gg& () - &0! xS"'10%\ & () - &0! S"'10%\ & () - &0!

S"10%\ & ()-&0I'S"10%\ & () - &0! S" 10%p& () - &00ccdef ! " f #f $f wXMB70: | 10\ 10\
10\ <10% & ()-!}S"10%\ & ()-&0!S"'10%\ & ()-&0! S"'10%\ & () - &0! S'10%\ & () - &0$
ff3ghi 8i i WX6MB70: | | 9#10%SS&' () - 809#10%&' () - &0! } 9#10%J& () - &0! ~9#10%EE&’ () -
80! 9#109%& () - &0! k9#10%Rk2k& () - &0i j | kkkkkkk{peZz; 0:11S10% & ()-F 10 10

109<10‘V&'()1do9ﬁ11t0%8er(1) 9@&/&1(&:18@1%@9%9{1&( o&ﬁkk&le”& Rl $87;
0:111&M 10%"T" & ()- 1& ni 004"]"&' “1p & nf10%"J7& ()- ! & nt LOUKX& () -

f& 10% & () sl%ﬁd)%&fik@nn§©ﬂﬁtpp‘&‘d%@&cln means falls within a
0:!&3"10%&"2"&f()-!&3"10@8"&f()-!01098"&'g)-S!s&Y("lo%p"p"&'()-!&Y("lO%p"p"
& ()-!'x&m 1@fede®r(dd radius from a center of said target board.
pppppodW _sit{Y70: 11} f"10%H& () -s*!}f"10%H& ()-s*! f"10%H& ()-s*! " 10%H&
"()-s* 10" 10" 10" <10% & ()-it>uuuuuuuv}rg\:0:!119, "10% ()- 10H 10H
10H<10%4& ()-7 109%H& ()-'y
410%HH& B) - @ xf " IBAHHAN )e lszahmabiycy zvlogra & 0z il Gro (Y steas@n{n eising:
FOF(" 10%b& () -
'j 9 " 10°/qu&' ()-19, "10%) J&qht-ke3mn "o (Euittging oadee ) - zF{ | { I{K{L{{]| ]| ~
- ' a strike point detecting means for detecting a
strike point on a target board of the light emitted from
said light-beam gun; and
10 second display means for displaying the strike
point detected by said strike point detecting means,
said second display means displaying the
strike point in enlarged view when a predetermined score
or higher is calculated based on the strike point

15 detected by said strike point detecting means.

19. An electronic competition system comprising:
a light-beam gun for emitting light;
a strike point detecting means for detecting a
20 strike point on a target board of the light emitted from
said light-beam gun; and
first display means for displaying a
competition progress including the strike point detected
by said strike point detecting means,
25 said first display means displaying the strike

point in enlarged view when the strike point detected by
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said first display means displays the strike
point in enlarged view when the strike point detected by
salid strike point detecting means falls within a
predefined radius from a center of said target board.
10
21. An electronic competition system comprising:
a light-beam gun for emitting light;
a strike point detecting means for detecting a
strike point on a target board of the light emitted from
15 said light-beam gun; and
first display means for displaying a
competition progress including the strike point detected
by said strike point detecting means,
said first display means displaying the strike
20 point in enlarged view when a predetermined score or
higher is calculated based on the strike point detected

by said strike point detecting means.
22. An electronic competition system comprising:

25 a light-beam gun for emitting light;

a strike point detecting means for detecting a
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& ()-&0 10\ second display means for displaying the strike
point detected by said strike point detecting means,
5 said second display means simultaneously

displaying a past competition progress and a current

competition progress.

23, An electronic competition system comprising:
10 a light-beam gun for emitting light;

a strike point detecting means for detecting a
strike point on a target board of the light emitted from
said light-beam gun; and

first display means for displaying a

15 competition progress including the strike point detected
by said strike point detecting means,

said first display means simultaneously
displaying a past competition progress and a current
competition progress.

20
24, An electronic competition method wusing a
plurality of light-beam guns each for emitting 1light,
and a plurality of strike point detecting means each for
detecting a strike point on a target board of the light
25 emitted from said light-beam gun associated therewith

for competing for a score based on the strike point on
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displaying a competition progress on display means in an

5 order in which the strike points are detected, said

competition progress including the strike points.

25. The electronic competition method according to
claim 24, wherein a strike point is displayed on said
10 display means in real time when the strike point 1is

detected by said strike point detecting means.

26. An electronic competition method wusing a

light-beam gun for emitting light, and a strike point

15 detecting means for detecting a strike point on a target

board of the light emitted from said light-beam gun for

competing for a score based on the strike point on said
target board, said method including:

displaying a competition progress including

20 the strike point detected by said strike point detecting

means on display means simultaneously with information

on a competitor who plays a competition against said

strike point detecting means.

25 27. The electronic competition method according to

claim 26, comprising the steps of:
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sequentially displaying on said display means
information on all competitors who participate in the
competition, and the competition progresses of the
respective competitors on a competitor-by-competitor
basis; and
10 simultaneously displaying on said first
display means information on competitors who satisfy a
predetermined condition out of the competitors who
participate in the competition, and the competition
progresses of the respective competitors.
15
28. An electronic competition method using a
light-beam gun for emitting light, and a strike point
detecting means for detecting a strike point on a target
board of the light emitted from said light-beam gun for
20 competing for a score based on the strike point on said
target board, said method comprising the steps of:
displaying a strike trace on said target board
of the light emitted from said light-beam gun;
disabling a display of the strike trace on

25 said target board of the light emitted from said light-

beam gun;
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made on said light-beam gun; and
displaying the detected strike point as a

5 strike result.

29. An electronic competition method wusing a
light-beam gun for emitting 1light, and a strike point
detecting means for detecting a strike point on a target

10 board of the light emitted from said light-beam gun for
competing for a score based on the strike point on said
target board, said method comprising the steps of:

displaying a strike trace on said target board
of the light emitted from said light-beam gun;

15 disabling a display of the strike trace on
said target board of the light emitted from said light-
beam gun;

detecting a timing at which a predetermined
manipulation is performed on said light-beam gun;

20 detecting a strike point on said target board
at the detected timing; and

displaying the detected strike point as a

strike result.

25 30, An electronic competition method wusing a

light-beam gun for emitting light, and a strike point
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board of the light emitted from said light-beam gun for
competing for a score based on the strike point on said
target board, sald method including:
5 displaying a strike point detected by said

strike point detecting means in enlarged view when the

strike point falls within a predefined area.

31. The electronic competition method according to
10 claim 30, wherein:
said strike point 1is displayed in enlarged
view when the strike point detected by said strike point
detecting means falls within a predefined radius from a
center of said target board.
15
32. An electronic competition method wusing a
light-beam gun for emitting light, and a strike point
detecting means for detecting a strike point on a target
board of the light emitted from said light-beam gun for
20 competing for a score based on the strike point on said
target board, said method including:
displaying a strike point detected by said
strike point detecting means in enlarged view when a
predefined score or higher is calculated based on the

25 strike point.
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10\ 10\ 10\°
competition system comprising a plurality of light-beam

guns each for emitting light, and a plurality of strike
point detecting means each for detecting a strike point
on a target board of the light emitted from said light-
beam gun associated therewith, salid server being
configured to display a competition progress including
the strike point detected by said strike point detecting
means on display means, wherein:

said server 1is responsive to strike points
detected by said plurality of strike point detecting
means for displaying on said display means the
competition progress in an order in which the strike

points are detected.

34, The server according to claim 33, wherein:
sald server displays a strike point on said
display means in real time when the strike point 1is

detected by said strike point detecting means.

35. A server for use with an electronic
competition system comprising a plurality of light-beam
guns each for emitting light, and a plurality of strike
point detecting means each for detecting a strike point
on a target board of the light emitted from said light-

beam gun associated therewith, said server Dbeing
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10: s<109% &' (Qompr@i%a® (Drddkdds &l fJluding the strike point detected
by said strike point detecting means simultaneously with
information on a competitor who plays a competition

against said strike point detecting means.

10 36. The server according to claim 35, wherein:
said server simultaneously displays on said
display means information on a plurality of competitors

and competition progresses of the respective competitors.

15 37, The server according to claim 36, wherein:
said server simultaneously displays on said
display means information on all competitors who
participate in the competition, and competition
progresses of the respective competitors.
20
38. The server according to claim 35, wherein:
said server simultaneously displays on said
display means information on competitors who satisfy a
predetermined condition out of the competitors who
25 participate in the competition, and the competition

progresses of the respective competitors.
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39. The server according to claim 36, wherein:
said server simultaneously displays on said
display means information on competitors who satisfy a
5 predetermined condition out of the competitors who
participate in the competition, and the competition

progresses of the respective competitors.

40. An electronic competition system having a

10 computer program for use 1in the electronic competition

system comprising a plurality of light-beam guns each

for emitting 1light, a plurality of strike point

detecting means each for detecting a strike point on a

target board of the light emitted from said light-beam

15 gun associated <therewith, and display means for

displaying a competition progress including the strike

point detected by said strike point detecting means,
said computer program causing a computer to execute:

a procedure invoked in response to strike

20 points detected by said plurality of strike point

detecting means for displaying on said display means the

competition progress including the strike points in an

order in which the strike points are detected.

25 41. An electronic competition system having a

computer program for use in the electronic competition
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5 detected by said strike point detecting means.

42. An electronic competition system having a
computer program for use in the electronic competition
system comprising a light-beam gun for emitting light, a

10 strike point detecting means for detecting a strike
point on a target board of the light emitted from said
light-beam gun, and display means for displaying a
competition progress including the strike point detected
by said strike point detecting means, said computer

15 program causing a computer to execute:

a procedure for displaying on said display
means a competition progress including the strike point
detected by said strike point detecting means
simultaneously with information on a competitor who

20 plays a competition against said strike point detecting

means.

43, An electronic competition system having a
computer program for use in the electronic competition
25 system according to claim 42, further causing a computer

to execute:
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10 1Ly said display means information on all competitors who
participate in the competition, and competition

progresses of the respective competitors;

5 a procedure for sequentially displaying on
said display means information on all competitors who
participate in the competition, and the competition
progresses of the respective competitors on a
competitor-by-competitor basis; and

10 a procedure for simultaneously displaying on
sald display means information on competitors who
satisfy a predetermined condition out of the competitors
who participate in the competition, and the competition
progresses of the respective competitors.

15

44, BAn electronic competition system having a
computer program for use in the electronic competition
system comprising a plurality of 1light-beam guns each
for emitting 1light, a plurality of strike point

20 detecting means each for detecting a strike point on a
target board of the light emitted from said light-beam
gun associated therewith, and display means for
displaying a competition progress including the strike
point detected by said strike point detecting means,

25 said computer program causing a computer to execute:

a procedure for displaying a strike trace on
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sald target board of the light emitted from said light-
beam gun;

a procedure for disabling a display of the
strike trace on said target board of the light emitted

5 from said light-beam gun; and

a procedure for displaying a strike point on
said target board as a strike result, said strike point
being detected at a timing at which a predetermined
manipulation is performed on said light-beam gun.

10
45. An electronic competition system having a
computer program for use in the electronic competition
system comprising a plurality of light-beam guns each
for emitting 1light, a plurality of strike point
15 detecting means each for detecting a strike point on a
target board of the light emitted from said light-beam
gun associated therewith, and display means for
displaying a competition progress including the strike
point detected by said strike point detecting means,
20 said computer program causing a computer to execute:

a procedure for displaying a strike trace on
said target board of the light emitted from said light-
beam gun;

a procedure for disabling a display of the

25 strike trace on said target board of the light emitted

from said light-beam gun;
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a procedure for displaying a strike point on
5 said target board detected at the detected timing as a

strike result.

46, An electronic competition system having a

computer program for use in the electronic competition

10 system comprising a plurality of light-beam guns each

for emitting 1light, a plurality of strike point

detecting means each for detecting a strike point on a

target board of the light emitted from said light-beam

gun associated therewith, and display means for

15 displaying a competition progress including the strike

point detected by said strike point detecting means,
said computer program causing a computer to execute:

a procedure for displaying in enlarged view a

strike point detected by said strike point detecting

20 means when the strike point falls within a predefined

area.

47, An electronic competition system having a
computer program for use in the electronic competition
25 system comprising a plurality of light-beam guns each

for emitting 1light, a plurality of strike point
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5 point detected by said strike point detecting means,
said computer program causing a computer to execute:
a procedure for displaying in enlarged view a
strike point detected by said strike point detecting

means when the strike point falls within a predefined

10 radius from a center of said target board.

48. An electronic competition system having a
computer program for use in the electronic competition
system comprising a plurality of 1light-beam guns each

15 for emitting 1light, a plurality of strike point
detecting means each for detecting a strike point on a
target board of the light emitted from said light-beam
gun associated therewith, and display means for
displaying a competition progress including the strike

20 point detected by said strike point detecting means,
said computer program causing a computer to execute:

a procedure for displaying a strike point
detected by said strike point detecting means 1in
enlarged view when a predefined score or higher 1is

25 calculated based on the strike point.
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