24 Novenber . 2006 ELECTRONI'C COVPETI TI'ON SYSTEM ELECTRONI C COVPETI TI ON

METHOD, SERVER AND COVPUTER PROGRAM BACKGROUND OF THE#J*@W%&&?&&X#' Field
of the I'nvention: The present invention relates to an electronic
,conpetition system and nethod for playing an electronic conpetition anong
a plurality of conpetitors, and nore particularly, to an electronic
conpetitiaon systemand 10 nethod for playing a shooting conpetition in
which a plurality of conpetitors conpete in score which is - cal cul ated
accor di ng t o EAESTRONECpoLAMPBYIEA0R | ¥ ghTEMpul ERECTRGEDAr gusMBRr Br i@y get

t hrough mani pul ations oria |ight-beamgun, in place of a real bullet
firing 15 conpetiti onMWEHEOR, GEBEEReANDbUDMBUSER2PRDERANI ption of the

Rel ated Art: Shooting has been conventionally known as one.of conpetition
itenms. In the shooting, it is desired to use a light-beamgun in place of
a real bullet gun for 20 dischar%ing real bullets because special attention
nmust be paid to the real BBYKCEOUYEN OFn THENINVEYTIRY the i ke froma

Whi ch i 5 Hovdt opetP Tbro L s THeGH Lt uses T1ash |1 ght, and one for use.
b St oe i Ohefe | SyEBRNE B Aot TR Fed ML I Ui
' competition system and method Ffor playing an electronic
competition among a plurality of competitors, and more
particularly, to an electronic competition system and
10 method for playing a shooting competition in wﬁich a
plurality of competitors compete Vin scofe which  is
calculated according to a strike pointr of each  light
bullet discharged to a target through manipulations on a
light~beam gun, in plaqe of a real bullet firing
15 competition which uses real bullets.
2. ‘Description of the Related Art:
Shooting has been conventioﬁally known as one of
competition items. In the sﬁooting, it is desired to use
a light-beam gun in place of a real bullet gun for
20 discharging real builets because speciél attention must
be paid to the real bullet gun in handling and the like.
from a viewpoint—of safety. Knowﬁ 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 is connected to a computer thrdugh a wire for displaying

an impact.




24 Novenber 2006 However, when the |ight-beamgun is connected to a

conputer through an electric wire, the electric wire C%Nosx}éﬁ]ble&(ﬂ)%f ect the
senses of conpetitors, which are well- sharpened, to damage € Tent a

tranquil and 5 concentration. Therefore, there is a need for elimnating
the connection of the |light-beamgun with the conputer through the
electric wire. The light-beam gun is also. required to provide a
conpetition | evel of accuracy for detecting a strike point-of |aser |ight
10 em tted therefipoaven, anhept itbal lsigterheamdgins absconnequededd @ ensure
the safety because the laser light is enmtted therefrom The |ight-beam
gun is furt@erputeyuthedugh bnpedeetrhe eMaesti tiide edrgdtyicewicfe can
conpetition score counti ngbprocessi ng on top of the 15 foregoi

requi renent 8uptilyyafhersf the. sEngesioifs compedditans,| MiMcha@nsy ‘;i%lexerrpl éry
configuration of a conventional electronic conpetition systemwhich uses a
laser gun. WAz FPeReEs | aker | Agheges or t&foot i“l?é_ltaﬁ{) ATt at P4 n Fig.
corpet | Por FHRCEREERERTng. an MISREBI et LIEES | nif engnt OBy | A 1 ght
her con. 25 VHIER %1 128 | THRD1 75t TooC P sraed rony L asd Toun 115,

for detegti@@eacgﬁﬁhggrp%hggughléﬂﬁ“ei@%kf&c-%ire. The light-beam

gun is also required to provide a competition level of

accuracy for detecting a strike point of laser 1light

‘10 emitted therefrom in. an optical system, and is also

required to ensure the safety because the laser light is

lemitted therefrom; The 1light-beam gun is further

requiréd. to improve the exactitude and speed of

competition score counting processing on top of the

15 foregoing requirements fully satisfied.

Fig. 1 is .a ‘diagram illustrating an exemplary

configuration of a conventional electronic competition

system which uses a laser gun which emits 1laser light

for shooting. |

20 As illustrated in Fig. 1, the prior art example

comprises laser gun 115 which is operated by a

compétitor for discharging an light bullet 162

implemented by laser light; strike point detector 116

which has a target béard 117 removably mounted thereon,

25 which receives light bullet 162 discharged from. laser

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




24 Novenber 2006 162 on target board 117; conpetitor PC 114 installed

near a shooting seat for displaying a resulting strike tecte strike
- point detector 116; and a.switching wunit 101 for conné%ﬁﬁﬁ%n%?g%gﬁ poi nt

detector 116 with 5 conpetitor PC 114. Laser gun 115 and strike point
detector -116 are | ocated away from each other by a distance which is
predefined for the shooting, so that a target board of a kind comrensurate
with the distance is selectively nounted on strike point detector 116. 10
Swi tchi ng udig2 164 carpreitsesoardwiiThi ngohpletioorLAN 1414 oindOBABET. The
foll owi ng description will be centered on how a conpetition is played in
the el ectromearcompebdoeiomg spsteniconfligplading descrgdlediraboverikd Fig. 2
is a diagram for describing howa conpetition is played in the electronic
conpet i ti ondedpsted iHy ustrbkedpednti letlectase | 1165t pated i swiighing. a
plurality of strike point detectors 116 shown in Fig. 1 are disposed in

20 correspondéiiceto BOPI GPAPPEF1IHE sHOGigPRbXes dedaskost Wt chith
defined by two partition boards 142. Wiile Fi 2 shows five sets of

~ shoot i ng® boX&¥P&Rd e i ke pbtht d%?%@?or%uﬁlgjﬁy A8y of tExkfipI RO he

purer of {hggelae | B0l Miket She shool Lng,bor, and gne ot pike poi

 as_me|| as %gggghggi%Hicﬁoi%h%&ebgff%ed for the shooting, so that a '
target board of a kind commensurate with the distance is
selectively mounted on strike point detector 1l6.

10 Switchinglunit 101 comprises a.switching hub for LAN 141
of 10BASE-T.

o The following description will be centered on how a
‘competition 1is played in the electronic competition
system configured as described above. -

15 Fig. 2 is a diagram for describing how a
competition is played in the electronic competition
syétem illustrated in Fig. 1. |

As illustrated in Fig. 2,. a plurality of strike
point detectors 116 shown in Fig. 1 are disposed in-

20 correspondence to a'plurality of shooting boxes, each of
which is defined by two partition boards 142. While Fig.

2 Bshows 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 stfike point

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

- respect to position as well as competition, so that in




- 24 Novenber 2006 principle, light-beamguns will never discharged froma
single shooting box to a plurality of strike point det Qrs.1 I n
addition, square or circular target board 117 is nnurﬂé¥ﬁ9§$ bﬁéﬁypont face
of each strike 5 point detector 116. A common plane 151 is fornmed by, the
front faces of respective target boards 117, while each shooting box is
formed with cemmon perm ssi bl e shooting plane 152. Common pl ane.151 and
common permi ssi bl e shooting plane 10 152 are in parallel with each other,
and are botprivedipileal lplgdnedeafheudistante hetveeericetmeged aremlSl and
common perm ssi bl e shooting plane 152 is showmn to be 10 mor 25 m by way
of exanpl e, sbagéd oahaopanygi cubar tel ay ipllemalihy shdot shgibex geinta

| ateral width on 15 commopn perm ssi bl e shooting plane 152 set at 1 m when
one gun is €eteespsaddd o obe esddstionbutsdquaner pablojradsimethngmn one
gun is corresponded to n targets. The lateral wdth of the strike point
detect or 11B8°P&9sHown 1% ompansgdc@n byhaayrentextags e f avachwos tadi ke ent
strike %% poi nt detectors % has a center-to-center distance

i |l ustrativBPyEefiehEcton -a conpetitor manipul ates |aser gun 115

Ioiriented towardAtar et board 1#;5t0'fpé‘(£‘?é Ser %Hn 1§)tofdi ssch ge
ght bul l et 162% §GERCRs Bod™s ngla 1% df PE5TNgs &F Ofln LRSS 195ght
FFBLStSég?cgggégggg%gdtg¥gggsg%arhggaﬁ7tSw%ki%h%% %Pé%%% i%%?%%xggg 115 A
formed with common permissible shooting pléne- 152.
Common plane 151 and common permiésible shooting plane
010 152 are in parallel with each other, and are both
vertical planes. The distance between common plane 151
and common permissible shooting plane 152 is shown to be
10 m or 25 m, by way of example, based on a particular
play item. The shooting box haé a lateral width on
15 common permissible shooting plane 152 set at 1 m when
one gun is corresponded to one target, but is #ariably
defined when one gun is corresponded to n targets. The
iateral width of the strike point detector 116 is shown
to be 30 cm, by way of example,Aand two adjacent strike
20 point detectors 116 has a center-to-center distance
| illustratively set at 1 m.

As a competitor manipulates laser gun 115 criented
tpward target Dboard 117 to force laser gun 115 to
dischafge light builet 162, such as pulling é trigger of

25 léser._gun 115, 1light bullet 162 implemented by laser

light is discharged from laser gqun 115. A light source




24 November 2006 for use in generating light bullet 162 discharged from

| aser gun 115 is, for exanple, a sem conductor |aser Qﬁﬁh | at,i 0 Vi ce.
In this event, strike point detector 116 transmits 5 a ccéﬁqgéer égﬁ1161,

generated by an infrared LED, toward the shooting box, so that the
conpetitor is not allowed to discharge light bullet 162 unl ess coni cal
beam 161 transmtted fromstrike point detector 116 is not received by
| aser gun 115, i.e., unless laser gun 115 is 10 not oriented to target
board 117 wiPKi m¥heigheeneugtbog, 1ighdr byl eisul bag dilsehsaiery Dfomhe.
conpetition, In this electronic conpetition system since target board 117
i s invol ved@PRTgeRE? atlilng BSsi §wal wkreRleonst i samesordustpri clashr -
~condition for Qiinitting the conpetitor to 15 discharge light bullet 162
fromlaser §GR*118LiPRe d€GHFRtition is not driven by the gun-but by the
target, thereby_resul.ting in an inpartial conpetition_systemin  which the
Wil of_the-conpé?it' o é&ﬁanLﬁﬁﬁﬁk?spo%%EpQ@FgﬁﬁoFt%%ﬁnﬁ?FQﬁW¥ﬁﬁed t hat
each coni ca m 161, 20 enitted fromstrike poi.nt. detect 116 on
. reaches heLl §§§68%29b5ﬁ8o?kﬁg HERCARE G0 &Y RSt ﬁQ£ﬁﬁFq4;#ﬁQMM)?Wﬁfgboxes
in principleyFupthet, in this sy Sk n g Qgg _
transmt in o?n&t%@ﬁng ?ﬁg’oﬁng §9y2§§%p§8?%§§?%85tH%u%%%iQﬁ fﬂ%%ser gun

i 03 S SRR SR BIPReRT el AR Bl et o1
transmitted from strike point ~detector 116 is not '
received by laser gun 115, i.e., unless laser gun 115 is

10 not oriented to target board 117 within the shooting box,
thereby ensuring the safety of the competition. In this
.electronic competition system, since target board 117 is
involved_ in generating a sigﬁal which constitutes a

- sufficient condition for permitting the competitor to

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 cdmpetitibn host = (judge) is
respected. It should be hotedkthat 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 1light bﬁllet 162, laser gun_115'need not be

25 connected to competitor PC 114 through a wire.

Light -bullet 162 discharged from the muzzle of




24 Novenber 2006 |aser gun 115 travels straight in a'direction i n-which

| aser gun 115 is-oriented, as is the case with a real % fﬁﬁprged
froma real bullet gun. Light bullet 162 discharged from e nuz e of
1aser gun 115 has a 5 signal uniquely corresponding to |aser gun 115.: Light
bull et 162 has high parallel convergence and therefore strikes on target
board 117 in the shape of light spot. As light bullet 162 discharged from

| aser gun 115 strikes on target board 117 nounted on strike point 10
detector 116iag$e geni kéSpdiravels deiweckaht bin seriddesssiion det eghdech116

whi ch transnlts information on the detected strike point to conpetitor PC
114 t hrough 1&¥% cthg LRI ds10aciaphed, spcd Sstifikecpde nviddt vt 5821116 has
-an adj ust nent functlon for increasing an_15 el ectric, mechani cal _and

opti cal acc&? Qﬁﬁg%%meﬂ%vPcéeﬁérhﬂ%%ﬁﬁ|9R?ttm%%ﬁﬁﬁtb%ﬁlthe

stri ke point the | ase an be detecte a conpetition |eve
accuracy. Cﬁﬁ%%t?%%?hﬁ%gﬂ 4fE Wcﬁi dRIZZL& oPE %éﬁe§hdﬁﬁFn§ 1323'a4s8d on

h i f k d 116,

and ai spray e MEITLA oRERPPoRIRRG GamARTChr T88 28 has by Bbi ousiy
: _

rogistrat g T he R T oL R aBe 508 A Tl ?%%9%g%h as

t he nunber it t Ltar as.s a t lLa u 5
compet i t or %%rff%%?%n he rGRIPELLEAr 11H23nSenkakn3pa ok $€HhPURLLLD

of

- As light bullet 162 dischérged from laser qgun 115
strikes on target board 117 mounted on strike point:
10 detector 116, ‘the strike point is detected by strike
point detector 116 which transmits information on the
-detected strike point tb competitor PC 114 through
switching unit 101. Here, since strike point detector
116  has an adjustment function for inéreasing an
15 electfic, 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 aécuracy. |
Competitor PC 114 calculates a score for‘shooting
20 -based on the strike point information transmittédrfrom
strike point detector 116, and displays the calculated
score. Since competitor PC 114 haé previously registéred
with information which can identify a competitor such as
a registration number of the competitor, as ,Well as
25 . information such as the number ofptimes the competitor.

has so far shot laser gun 115, competitor PC 114




24 Novenber 2006 displays, sinmultaneously or with a delay, the

regi stration nunber of the conpetitor, a bullet nunber, r soci at ed
with the bullet nunber, a total score, a strike point %ﬁﬁ?ﬁgﬁFp%ﬁﬁlet'162
on target board 117. 5 Here, a plurality of light bullets 162 are '

di scharged from |l aser gun 115 in response to a single triggering
operation. In this way, not only scores of respective light bullets 162
can be averaged, but also a score can be found for each light bullet 162.
Such a 10 sééfFelayant i ngimel hadeendlyi veon scotehdi fder edlebabasedthon
subtle vibrations of a hand after the trigger is pulled, evaluate

charact eri stPE455%H2hia8 SWREEnPofthiheCoBBEy1 BTt ha dBHPAY tHbehd
accordingly provide a new caonpetition inplementation which has not been so

far 15 avai PaBFETPnagssragheds #atbpliheePudi6st nNghednpet i 19t SEP%m
dotect i ng. adserFKBSpP ARt oBnitaRt Puhtebut PEtoR: CeTAgh: BRRRG Sidnal f or
T 8 a9, S AT T g g
detedt the SriEhafidn Fren IHEPYBR" Fid |09 SeReSha LB il o0 °

BRI el S e Rl R
respective light bullets 162 can be averaged, but also a
score can be found for each light bullet 162. Such a

10  score counting method can give a score difference based
on subtle vibrations of a hand after the trigger is
pulled, evaluate characteristics such as swingingrof the
body‘of.the competitor, and accordingly provide a new
competition implementation‘.which has not been so far

15 available in a single real bullet shooting competition.
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 eyen Qhen the competitor is notrtriggering 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'l15

25 can be traced as a continuous dot tfaiﬁ.

In real bullet shooting, a competitor first




e 24 thenber'ZOOG confirms the feeing of the gun before

starting a conpetition, and during the conpetition, Shﬂﬂﬁ&m&ﬁ%?ﬁxmgun 115
onatrial basis not intended for getting a score before serious shooting

intended for getting a 5 score. For this purpose, the electronic
conpetition system also provides a serious shooting node and a trial.
shooting node for operation nodes. The conpetitor first confirns the
feeling of laser gun 115 which is not conditioned to discharge light 10
bul | et 162 cARN&igmepatieor fegangodofef dhe t lsainst drafagfe a sonpatid i oh,

sw tches the operation node to the trial shooting node after the

conpet i ti onCPEP§LaFLen, f nd r idar inghobh s nFarseiiftieidedshepta skd¥®L and
again switches the operation node to the serious shooting node after 15
conpl etion 8RNt ri SRooti FFifdr RaidvudodhobbirydednticidedeFbind store. As

descri bed above, the_el ectronic conpetition B syst avai l able in recent
yearsl Vs saPBPIERAE NS 1 GATL0S! | SROSHLBT | rfd“%/ﬁﬂff o £2%h; %ﬁtﬁi)ﬁgi@abi lity

1 e2d 20lpgthe EmONCL Ly Wi SOTPEL LI B05cRLenPET IR IAE [

el ectronic conpefitioﬁrsy S e

the popul at E?thlfn ggggeg%ggaew L! se%@%ﬁswsﬂgothntg{]?leét & 35 - gener al

conpetition from advantages nenti onéd above. I's also anticlpated 25

that the cpggggkghgnmﬁgglfgf 8%8@§9§9ntﬁbéé§h an extent that conpetition
nmeetings will take™place on a hati onal
' The competitor first confirms the feeling of laser
gun 115 .which' is not conditioned to discharge 1light
10 bullet 162 in a preparatory period before the start of a
competition, ‘switches the operation mode to the trial
‘1shooting mode after the competitiOn is started for trial
shooting'not intended for a score, and again switches
the operaﬁion mode to the serious shooting mode after
15 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
buliet shooting and has a high applicability in regard

20  to the manner in which compétitions are performed. With
the electronic cbmpetition system as described above, it
is anticipated that the population of pompetitors will
take wing in the future as a general competition from
the advantages mentioned above. It is also anticipated

25 that the competition will be expanded to such an extent

that competition meetings‘will take place on a national




8 24 Novenber 2006 scale or on a global scale in the future. For this
pur pose, the electronic conpetition system as describ%ﬁrgbov i (ﬁpquired

to comunicate the progress and result of a conpetition ﬂB*%bﬁ%e I'tors who

5 participate in the conpetition, and spectators who watch the conpetition
in a readily understandable way and in a .variety of representations.
SUMVARY OF THE I NVENTION 10 It is an object of an enbodi nent of the

 nventi on tOscRLaVbHoAN, & EGhE PNEEa FATPET LAL OPuBYpLEM and method which are |
capabl e of communi cating the progress and result of "'a conpetition to

conpetitors who peeti €hPat BukPobBe ¢RRPRLIILD i ANE SRRGLALYS %&é&\@tch.

the conpetition in such a manner 15 that the conpetitors and spectators are
interested idist h@esepipedi t bBOve TOiaChir@VR it-RE akave QG caak el@gd ronic
conpetition systemaccording to an enbodinent has a plurality of Iight-beam
guns each fgregréss ngnd2@ekught ofa Pl us@bét yr Dén Stel kempeitnt cdet 6aid ng '
nmeans each for detecting a strike point on a target board of the 1ight
~em tted PBrorpatieitiphte bbamgencaspetciated, thdr epiethatand fiostwadicipl ay
means for displaying a conpetition progress including the strike point

det ect ed 25 e ttempe i tdeopoimt a debedilpgundanstandableewagr andesmorsi ve to
9 :

variety of representations.

SUMMARY OF THE INVENTION
10 It is an object of an embodiment of the invention to
provide an eleétronic competition system and mefhod which are
" capable of communicating the proéress and result of a
compétition to competitors who participate in the competition
and spéctators 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 éccording to an embodiment

has a plurality of light-beam guns each for emitting

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

for detecting é strike point dﬁ a target board df the

light emitted from the light-beam gun ésséciated

therewith, and first display means for displaying a

competition progress including thé strike point detected

25 ;_by the strike point detecting means and a server .

responsive to




24 Novenber 2006 'strike points. detected by the plurality of strike poi nt
detecting nmeans for displaying on the first display n%% ve tition
progress in an order in which the strike points are d c? 81 e 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
el ectronic conpetition systemaccording to an enbodi nent has a |ight-beam
gun for emtting 10 light, a strike point detecting neans for detecting a
stri ke poi nt Sbhlget @uogerttsb@hat@cctfed ey | tight peotral ety f bdmsthiekd | ghinbeam
gun, and first display rreans for displaying a conpetition' progress

i ncl udi ng t h8eseetkeg poeans detect ed spylayliegst phketpei nfidet ecdimgl apans.
The 15 el ectronic conpetition systemalso has a server for displaying on
the first di%pPa§ HFBENSOHPESAEAPRt PNPISSeyrigssan nerddi ngnt hahisth i &ee poi nt
det ected by tE stri ke. poi nt detectlng means simul taneously with '
i nfor mat i on BhtiXEoRPERE? RTINS EEYRIa conpetition 20 agai nst the strike
poi nt de ectlng ns The server si mul t aneously display-on the first
di spl ay means |n F?BHGBnméypﬁkﬁﬁiQ%/%ﬁs% tPeHRE, ongrdiec ofipest ti on

progresses of.!he respective:co titqrs Alternatlvely, the server may
sinultaneous(IIiySP (ﬁd%ﬁ off t e]f||t§f‘”'ed|“s’; peay theanstidks napinh dHSaI

conpetitors H@%éé%%é'ﬁﬁp@ﬁg §{E1r53§§¥g¥ﬂéeteéklng megég

Ancther electronic competition system according to

an embodiment has a l.ight—beam gun for emitting

10 light, a strike point detecting means for detecting a
strike point on a target board of the light emitted from
the light—beam gun, and first display means for
disﬁiaying 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 détecting means simultaneously with
information on a competitor who plays a competition

20 against the strike point detecting means.

The server may simultaneously disblay on the first
display means information on a plurality of competitors,
and competition prbgressés of the respective competitors.
_ _Altérnatively, the server may simultaneously

25 display on the first display means information on all

competitors who parﬁicipate in the competition, and.

10




24 Novenber 2006 conpetition progresses of the respective conpetitors.
Further alternatively, the server my sinultaneously¢g¢¥% &%bé&? first
di splay neans information on conpetitors who satisfy a predetermned 5
‘condition out of the conpetitors who participate in the conpetition, and
the" conpetition progresses of the respective conpetitors. Another

el ectronic conpetition systemaccording to an enbodi nent has a‘light-beam
gun for emtting 10 light, a strike point detecting nmeans for detecting a
stri ke poi nt CefPatihiget Phodrdssést hé thghtespectbdef canpetiieots ght - beam
gun, and second display nmeans for displaying the strike point detected by
the strike point FagFRe¥i ng rekretnaiieradivh t he &hectronservenpeti tagn 15

systen1deterninei a strike p%hnt on the target board as a strike result at
a tinming at WHPEACBNBPEBLY er AitABd2Ymaditpul g onfiEshaddisplele IMsgms beam
gun whi ch conﬁinuouslg emits light. The electronic conpetition system has
a node in whiBhOTRRESPRI BB potfREbhteRe Phot &3d6ts ibard Hrededte riigisidayed on
t he secoqp dé@gl&g. neans. %n H?is node, the strike point on the target
board n&y nor Bk Jd‘i’%p?‘égeﬂ) o Ph S TRInd Gis iy RBRARLCEHRREE ipndhe
pr edet er m ne i tﬁ ion_ig performed on.the 25 I'i ght-beam gun. Also, in
this node, the r? éaébin?ngh Eh@ tgpag?glglon proggesses_ ot the _
' respective competitors.
Another electronic competition system according to’
an embodiment has a light-beam gun for emitting
10_ light, a strike point detecting means for detecting a
strike point on a target board of the light emitted from
the' light-beam gun, and second _display means for
dispiaying 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
qontinuously 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




11 24 Novenber 2006 board nmay not be displayed on the second display neans:
until the predeterm ned mani pulation is perforned on trga}d)%gﬁ%- m gun,
and the timng at which the, manipulation is performed?s Jétest e by the
strike point detecting 5 neans. The node can be set on the second display
means, wherein information on the strike point on the target board is
made invalid when the node is set. The node can be set on the |ight-beam
gun, wherein 10 the |ight-beamgun may add to the light a signal for

maki ng i nvalRPREA draygl aptofoa hdispkaked penntthsf QﬂﬁngddinéhV wWieamst he
mode is set, and the second display neans _may not display the strike point
of the |ightyontd nete t%?%%%t%wae%m%mlwg% &fi PEEHOEREM ORe the

| i ght - beam 5éﬁ#1includes the signal, for making the display invalid. _
Anot her el eCthBHi CEhpEtH 1 | G s§1% ehiatldr AFnyhish hRecmsodPieativas a

| i ght-beam gun for_emtting |jght tri ke point, detecti ng neans for
detecting-a%§n$?ﬁgoﬁ%?atlgn4%%%9%%&3%5aF580@q@ﬁ59iﬁﬂ%nEnﬁ@F@&qﬁqﬂn 20
the . Iight}$§%yg gun, and first display neans for displaying a conpetition
progress includi'ng the strike point detected by the strike point detecting

T o onroiT U, S RS SCARe LG (B el Mg e 2
- fromthe |1 gierRBM BH8o rnAL 164 NAN VELY . Sthg ikl 1541t SRhAYe B aqs Ry have a
| board is made invalid when the mode is set.
The mode can be set on the light-beam gun, wherein
10 the light~beam gun may add to the light a signal for
making invalid a display of the strike point of emitted
.light when the mode is set, 'and the second display means
may 'notldisplay the strike point of the 1light on 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 lig.ht‘—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 ﬁrogreés including the strike
point detected by the strike point detecting means,
wherein the first display means is installed to be
invisible at a position at which a competitor plays a
25 competition by emitting light from -the light-beam ‘gun.

Altefnat’ively, the firét display means may have a
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12 24 Novenber 2006 display screen oriented in a direction in which the
di splay screen is invisible fromthe position. A shiel ' er

di sposed between the position and the first display ngzéﬁg‘fegfne;ngﬁ%hng t he
5 first display nmeans invisible fromthe position. Another electronic
conpetition systemaccording to an enbodi ment has a |ight-beam gun for
-emtting light, a strike point detecting neans for detecting a strike
~point on a target board of the light emtted from 10 the |ight-beam gun,.
and second df$pPAJY nesHESor Oﬁilgp\%&y’i ngnt e skigielcd i9oi nindearebeled the t he
stri ke point . detecting neans, wherein the second display neans displays
the strike pBiAPL1PH BRTeRYyets viw Siehe t Fleom &he imesHoion - detected by the

strike point dete tlnlg%f(g means falls within a_predefined area.
Specifically, the®setdhdtdi shrBy RBanduradedi spigposede Setwrenpoitie in

Tabi JS 935 t RE2RENt PT oMAHET atgét 20

means falls PWtht®a e

enl arged view when the sirike point. detected by the strike point detecting
a&éth?nﬁl ljg]' '

board. Anroth ect i onpet. tion,,system accordi ng to an enbodi nent
has a i ght )g%%% g%lngﬂogrferﬁr%aﬁ)ﬁ g Y gHete aﬁscfr?i 2 ﬁsﬁttjcfgt'ecti ng means for

LIRS, B O 001 0° L Ol UL A AT, 70
- point det eCtﬁg@l Qﬁﬁa&;ﬁ%e%ﬁ:rhé\<§ aoqii%%t—beam' gun- for emitting : '
light, a strike point detecting.means for detecting a -
strike point on a target board of the light emitted from
10 the light-beam gun, and second display means for
| displaying the strike point detected by the strike point
detecting means, wherein the second display means
‘displaysr the strike point . in enlarged wview when the.
strike point defected by the strike point detecting
;5 means falls within a predefined area. |
Specifically, the second display means may display
the sﬁrike poipt 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'tg
an embodiment has a light-beam gun for emitting
light, a striké point detecting means for detecting a
strike point-on a target board of.the,light'emitted from
25 the .light—beam gun, and second display means for

~displaying the strike point detected by the strike point

13




13 24 Novenber 2006 defecting'neans, wherein the second di spl ay neans

displays the strike point.in enlarged view when a predgt 1 ore or
hi gher is cal cul ated based on the strike point detectg%4%§%%ﬁ§p% ri ke
poi nt detecting 5 neans. Another el ectronic conpetition system according
to -an enbodi nent has a |light-beamgun for emtting light, a strike point
detecting neans for detecting a strike point on a target board of the

| i ght enitt%%gg m_ 10 the I'ight-beam gun, and first display neans for
i splaying a o i gr e _ udi t e ed by
di spl ayi 3% i SF P Bgr c¥REFRENUAITRG t HEEN] kedipbiay dBeaBsed b

the strike 0t tecting means, _wherein the first display neans displays
the strike Qgﬁ'%ﬁgsn ghﬁarsgglyﬁéwpﬁﬁgﬁ tHQ’S?Pﬂﬁégﬁginﬁgﬁyteapéa b§ 15 the

stri ke poin i 0 falls,wthin a redefined area. Specjfically,
the first d?ggﬁtg?%%ebégsegen%%%&esrﬂrayhlqrheer st¥i ‘E%f‘b%i[?ﬁ'e&nb%ﬁ?gra dtifew when
the strike ReRt. dgiegte sty ke .poi det ecting.megns falls 20
wthin a predgfiﬁedﬁéagﬁugd r%%??ﬂe %%nﬁggaogh?ﬁgmﬂapﬁé t bggfa?gﬁﬂ%ther
electromc geapetition systemaccording to ..an enbodi nent has a |ight.-beam
gun for emtting light, a strike point detecting nmeans for detecting. a .25

- strike point on anbahget eaRd-dfid heohbahtt £8ht k9d thhom oddgdipht s beam
-~ gun, and first display neans for : ‘ )
' ,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
10 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 firsf ‘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 detectiﬁg ‘means fallé
20 ‘within a predefined radius from the éénter 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




14 24 Novenber 2006 displaying a ,conpetition progress including the

- strike p, point detected by the strike point detectirmb4 A iber rein the
first display neans displays the strike point in enlarged view When a
predeterm ned score or 5 higher is calcul ated based on the strike point
detected b the strike by point detecting nmeans. 4 Another electronic
conpetition systemaccording to an enbodi nent has a |ight-beam gun for
emtting light, a strike poinnt. detecting-nmeans for detecting a 10 strike
poi nt on a td@igelapiay daofcdrmetigiin eprbyedshr amehheing gbhe beamigen, and
second display neans foff displaying the strike point detected by the

- strike poi ntPoHE ecidtiyeteshndy whbeei st thke sqooit didgdeayt iRANSeans,

si mul taneously di splays a past conpetition progress and 15 a current
conpet i ti on PIUeRiEss Ehanofhabtel dispdayc noapst idisplayst eheacetrdikeg t o
an enbodi-nent has a light-beamgun for emtting light, a strike point

det ect'i ng mEdHY o RbIT IR a VisH | Reepoiant peadateangeedbomaref orthe

light em.tted from, 20 the |ight-beam gun, and first display nmeans, for .
di spl ayi ig. }Wetjrst i Sﬁfﬁ‘ﬁ&)@\?%ésb?ﬁéﬂu@innd:rt%eg‘éﬂk%epobbtn@leiﬂ.@péétied by

T e B P R e By 28 LTI
_ponpetitionﬁ Another electronic competition system according tb
an embodiment hﬁts a light;beam gun for emitting |
"light, a strike point. detecting means for detecting a
10 strike point on a tafget board of thé light emitted from
the light~beam gun, and second displaf means for
"displaying the strike point.detected b& the strike point
deteé%ing means, whepefn the second display means
simpltaneously displays a past competition progress and
15 a current compefition progress.

Another-électrohic 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—beaml'gun, and first display means for
-displaying a competition progreés including the strike
point detected by the strike point detecting means,
wherein the first display means simultaneously displays
a past cbmpetition. progress and a current. competition

25 progress. ' |

An electronic competition method according to

15




25 progress. An electronic conpetition nethod according to 15 24 Novenber
2006 an enbodi nent uses a plurality of 1ight-bean1gun§4q@§2mﬁﬁgzqﬁgtting'
or det

light, and a plurality of strike-point detecting nmeans each ecting
a strike point on a target board of the light. emtted fromthe Iight-beam
.5 gun associated therewith for conpeting for a score based on the strike
point on the target board. The nethod ;includes detecting strike points by
the plurality of strike point detecting neans, and sequentially
di spl ayi ng a&rcempetiinértn ysreegs esisuren idiySek ayi JiRaPsah N3 10 order in whi ch
the strike points are detected, the conpetition progress including the
strike poi ntéch faeremtlitiny, Light s i ked poi plurayibe df sptayrd paihie
di splay neans in real tine when the strike point is detected by the strike
poi nt det ectiet@ s mamnmneapbr felreciatmitci mpnpetitiee metihad @scar di ng
to an enbodi ment. uses a Iightibeaq1gun for emtting light, and a strike
poi nt det ect-tgSredR2¥dr ofetidia i Agohs- samitkespoknomorthee t At ght-beand of
the light emtted fromthe.light-beamgun for conpeting for a score based
20 on th stPPké"Sﬁé’i%at&ﬁJ fheexiiddt fsgarepmprienetiod a i sedvelebasdedpl ayi ng
on displ ay gﬁaqﬁla eIy tition progress including the strike point
detected by the "t Fi f&%ﬁoi?ﬂl%t 8Bt i 'iP mbargesi mraktheoudhy winebhod
'nfor”at'0@iﬁ@lﬁd8§”ﬂ§é{éé%iﬁgm)§9f¥ﬁ% apgggggtlé&(ﬂ%he plurality of
strike point detecting means, and sequentially
displaying a competition progress on display'means in an
10 order in which the strike points are detected, the
competition progress including the strike points.
Alternatively, a strike point may be displayed on
the display means in reai 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 simultaneocusly with
“information on a competitor who plays a competition
25 against the strike point detécting means.

' The'elect:qnic competition method may further has

16




25 agai nst the stiike point detectihg means. The el ectronic conpetition

met hod may further has 16 24 Novenber 2006 the steijbeﬁgﬁ&g%ﬁ%eously

di spl aying on the display neans information on all conpetitors 0

participate in the conpetition,. and conpetition progresses of the

respective conpetitors, sequentially:displaying on the 5 display neans

information on all conpetitors who participate in 'the conpetition, and

the conpetition progresses of the respective conpetitors on a '

conpet i t or - byheonpetps oof basinil etk @idny t anepusy¥ngdisp! ayenggpspide first

di spl ay neans informati én, on 10 conpetitors who safisfy a predet'erm ned

condi ti on oumeshs tihéormenpeni tcor salhocpapétLipas ewhd hatGiReidd ing, and

the conpetition progresses of the respective conpetitors. Another '

el ectroni c cthpet cohpatieibogd asodr dicogpiet itdonempadigrentsasesm |dlght - beam

gun for emtting 15 light, and a strike point detecting neans for detecting

a strike poi h¢spachivar gempedditersf, t hegheghiakhyt tddplfaydmd henl itghd - beam

gun for conpeting for a score based on the strike point on the target

board. TRe n%%%%ﬁa%asmeﬁﬁé stiEpkomatiepl aphng sl lst r ckepetateren twim t ar get

- 20 board of the |ight emtted fromthe Ijght-beamgun, disabling a display-
‘of the striKRAEFECEPINE t Hg t dfet CPmad oionhe andyhttheni taampetrigmarne ©

| i ght -beam qun, _detecting a strike point on the target board at a timng
at which a g‘?%%%’fee?srﬁ%ed ‘?%fani gdisat i fsReGhdE on awetitors  on  a

competitor-by~-competitor  basis, and simultaneously
displaying on the first display means information on
16  competitors who satisfy a predetermined condition out of
the cor:}petitoﬁs who participate in the comﬁetition, and
the competition progresses of the respective éompetitors.
Another electronic competition method according to
an embodiment uses a light-beam gun for emitting
15 light, apd a strike point detecting means for detecting
a strike point on a target board of the light emitted
from the lightmbeam gun for competing for a score based
‘on the strike poir{t, on the target board. The methéd has
the steps of di'splaying 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 light emitted from the light—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;

‘a8 a strike result.

,17




25 |ight-beam gun, and displaying the detected strike point as a strike
result. 17 24 November 2006 Another el ectronic conpetijtion method
according to Y an enbodi nent uses a |ight-beam gun for enltF%ng rght, and
a strike point detecting neans for detecting a strike point on a target
board of the light emtted 5 fromthe |ight-beamgun for conpeting for a
score based on the strike point on the target board. The nmethod has ,the
steps of displaying a strike trace on the target board of the |ight
enitted fromthe Anghhebeaiegurpnidi salpetd tdodi spdehyodf atherdtingked race
on the target 10 board 6f the light emitted fromthe |ight-beam gun,
detecting a eRnempdirmenhi ¢des spledet drgamadnnded paidttios i s perforned on
the |ight--beam gun, detecting a strike point on the target board at the
detected ti md-hgt andnddisgitayiikeg ndintedeitt eting rikanpoifot aeta citinigke
result. 15 Another electronic conpetition nmethod according to an

enbodi ment uwde§tilkpgmcifdandyua flarramt thoamnd| pdhttheantiightt eidetpdi nt
detecting neans for detecting -a strike point on a target board of the.

li ght entt ebFOm r bine t hégntgheaBegingdwr srompsidatd nfpf or aceter dabasled 20 -
on the strike pqint on the target .board. The nethod' includes displaying a
strike poi ntOHetictBrbEe t ReinEt prkENBotAE 9Lt BOBIAg nElAsMERheA BRged Vi ew

when the Sﬂtrﬂekesggggt Jfal lciis\f)\jlg?g'.rqga aPr g%%]&'}(gedtraarceea. on. the target h
board of the'Alight emitted from the light-beam gun,
disabling a display of the strike trace on the taréet

10 board of the 1light emitted from the light-beam gun,
detecting a timing at which a predetermined manipulation
is performed on the light-beam gun, detecting a strike
poiﬂt on the target boafq 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 iight—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 iight~beam gun for competing for a score based

20 on the strike point on the target board. fhe method
includes displaying a strike .point detected by the
strike point detecting means in enlarged view when thé
strike point félls within a predefined area.

‘Specifically, the strike point may be displayed in
25 énlarged vieﬁ when the strike point detected by the .

‘strike point detecting means falls within a predefined-

18




Specifically, the strike point may be displayed in 25 enlarged view when
the strike point detected by the strike point detectir&aﬂﬂ%gn% ffﬁdés W thin
a predefined 16 24 Novenber 2006 radius fromthe cent'er 0o Re arget -
board.. Another electronic conpetition nmethod according to an enbodi nent
uses"a |ight-beamgun for emtting light, and a strike point detecting
means for detecting 5 a strike point on a target board of the |ight
emtted fromthe |Iight-beam gun for conpeting for a score based on the
stri ke poi ntratiluhef tem gete boantter The et hostrgénchodes. di spl aying a stri ke
poi nt detected by the Strike point detecting neans in-enlarged view when a
10 predefined scarw@dhenhi ghectirental comgpedd tiagednovhoteacsdbrikaapaint.. A
server according to an enbodinent is for use with an el ectronic'

conpet i ti on ¥y STERIRAYhGises™ pl Lidhti-Ppanf gl ghar beantguns each for emitting
light, 15 and a plurality of strike point detecting neans each for _
detecting a StFike A g Shrakeamgdinthoteteofinheneaght foenideted: thimgm t he
Iight-be$n1%ﬁn associated therewith.. The server is configured.to display
a conpetPtién SHFolF eBOIPHcINi Ag tagwetsthoaed poitntthiet bégkl Ispitihed0

stri ke point. detecting, neansson di spl.ay nmeans. The 'server is responsive to
strike poinégoabﬁéE eﬂ?%@tf RAN L PHR A PFy COMPRTingG HoF nd 88PEEt PA§SFeans

For di splayig cfD i desPLayaeals the SRl thon,Broorgss in an,
includes displaying a strike point detected by the
strike point detecting means in enlarged view when a

10 predefined score or higher is calculated based on the
strike point. | |
| A server according to an embodiment is for
use “withi an electronic’ competition system having a
plurality of light-beam guns each for emitting 1light,
:.15 and a plurality of strike poiht detedting means each for
detecting a strike point on a target board of the light
emitted from the light-beam gun associated therewith.
The server is cbnfigured to display a competition
progress including the strike point detected by the
20 strike point deteﬁting means on display means.  The
| server 1is responsive to strikefpoints detected by the
plurality of strike boint detecting means for displaying
on the display means the competition progress in an
- order in which_the Strike points are detected.
25 Alternatiﬁely, the server may display a strike

- point on the display means in real time when the strike

19




order in which the'strike points are detected. 25 Alternatively, the server
may display a strike point on the display neans in re i t he
strike 19 24 Novenber 2006, point is detected by the ?%F%b@ggbfn 6

~.. detecting neans. Another server according to an enbodinent is for use with

~“an el ectronic conpetition systemhaving a plurality of |ight-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 emtted

fromthe |igpbiheamsgdetassesi By eehéhet ekt hpoidhegsesyeing SmeQnki gured to
di spl.ay a conpetition progress including the strike point detected by the

10 strike point deahethénNGeIBanSaddbiisRl 8% AEaSodiAent server displays on
the display neans a conpetition progress including the strike point

detect ed by ihefost nislee widintardes bet:t Agn reansmpeiti aneeyskymMitdving
information on a conpetitor who plays a conpetition 15 against the strike
poi nt det ect 8 nglmsandtyAlodo, litghe derarergumy sachl faneemsky idigsdliaghtgn t he
di splay neans information on a plurality of conpetitors, and conpetition
progressés otngha péypetitveofonrpeikeopsinil detratingl peanise eserty dfommay

si mul taneously 20, display on the display neans information on al
conpetitors % e%%%??cﬁpé¥€lkﬁ PRéNEoMeta t Y argetandoardnpét ithicon {gihdgr esses

of the respective'goqpetitors. Further alternatively, the server may
_ emitte rom the 1light-beam gun associated therewith.

The server is.-configured to display a competition
'progress including the strike pbiﬁt detected by the
10 strike point detecting means on display means. The
~ server 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 compétition

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 péogresses of the respectivé competitors.

Alternatively, the server may simultaneously

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

Further alternatively, the server may
simultaneously display‘on the display meané information

25 on competitors who satiéfy a predetermined conditibn out

of the competitors_who participate in the competition,

20




‘sinul taneously display on the display neans information 25 on conpetitors

who satisfy a predeterm ned condition out. of the conpety,t

participate in the conpetition, 20 24 Novenber 2006 é% (%%gﬁgg%ggtition
progresses of the respective conpetitors. A conputer program according to
an enbodinment . is for use in the electronic conpetition 5 system having a
plurality of Iight-beam guns each for emtting light, ..a plurality of
strike point detecting neans each for detecting a strike point on a target
board of theaRighthen tewerdtiomarme prgbtebeam guf asseci acspechdrew t h,
and di splay neans for di'splaying a 10 conpetition progress including the
stri ke poi ntCoEPREt RIS by the strike point detecting means. The conputer
program causes a conputer to,execute a procedure invoked in response to
strike points detfecoaiubyr throgslany attexdingf tet 2n kemhodipentet ect i ng nmeans
for displaying on the 15 display neans .the conpetition progress including
the strike pdi¥ts Uss &h Yralelechrohictomhetstiake points are detected.

e At R R N LA P
(e stoike Mg, $AE6EL % Dl NS L POLOL et ect o, Teang, Arot e
conpetitionlﬁiﬁﬂﬁﬂbach for detecting a strike point on a target |
| board of the light 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 prbcédu:e,inyoked
in fesponse ﬁo 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 computerhprogram 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 detécting 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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. having a light-beamgun for emtting light, a strike 25 poi nt. detecting °
nmeans for detecting a strike point on a target board ﬁb%%n%m%&@ enltted
fromthe |ight-beam 21 24 Novenber 2006 gun, and dis pl'ay neans
di splaying a conpetition progress including the strike point detected by
the strike point detecting neans. The conputer program causes a conputer
to execute a procedure for displaying 5 on the display neans a conpetition
progress including the strike point detected by the strike point detecting
means si nul gamgoushyl wiihplaformednon for a depletiiter awhoopbaystion
conpetition against the“strike point detecting neans. 10 The conputer
progr am may Piregiriess canséudiognpther stovilexeqainta pledesdwde byr the
si mul t aneousl y di spl ayi ng on t he di splay nmeans information on al
conpet i t or s SilFd kepappilstpadeteating coemesi ti ofheandowpnperi t poagram
progresses of the respective conpetitors, a procedure 15 for sequentially
di spl ayi ng Gﬁuseﬁh@wﬁ@mﬂ%ﬁemn§ﬂsex?ﬁﬂ§ﬁmﬂ|RﬁPQﬁ¢Qﬂq konpdi spdr¥ingo
participate in the conpetition, and the conpetition progresses qQf the
respective 88npi'e1%¢t&l§p&ﬁYa BRADRL Bt PR EbRHRR | BFCINSES singhadang

e oo SRR SR B oS s S TR
et B APEY, LLALEFETPRLLRT o) PRGETEELL
who plays a competition against the strike point
detecting means.
10 The computer program may further cause a computer
to execute a procedure for simultaneously displaying on
.the display means information on all_ competitérs who
participate in the competition, and competition
progresses of the respective competitors, a procedure
15 for sequentially displaying on . the display means
information on: all competitors who participate in the
competition, and the competition progresses of the
respective competitors on a competitor—by—cpmpetitor
basis, and a- procedure for simultaneously displaying on
20 the first display means information on competitors who
satisfy a predetermined condition out of the compgtitors
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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Anot her ‘conput er program according to an enbodinment 25 is for use in an

el ectronic conpetition systemhaving a plurality of |ight a each
for emtting 22 24 Novenber 2006 light, a plurality o %@r%f]@gg%ﬁg}%nt
detecting neans each for detecting a strike point on a target board of the
light emtted "fromthe |ight-beam gun associated therew th, and display
means for displaying a 5 conpetition progress including the strike point
detected by the strike 'point detecting neans. The conputer , program
causes a conpuight,t & exlctd ity prbcetnikef poindi splayitiaig@ ddnkecheRce on
the target board of the “light emtted fromthe |ight-beam gun, a procedure
for 10 di sablfiong detialpiray af stiékst middentt rameaortdyet abgerd haardhef the
light emtted fromthe |ight-beamgun, and a procedure for displaying a
stri ke point ld@hithe emktgead bHbnewW adhe stlietrlesat when tdhesstiakedpoint
is detected at a timng at which a predeterm ned 15 nmanipulation is
per f or med. on 'RESHFLERe - beaRfigundigmbavier memput erfer ograbspbapiting 240 an
enbodi e is for.,use in an electronic conpetition system conprising a
plurality” of CPF‘QﬁF;géaﬁ BURITresEhingluddppt theg stirgfke, poigiturdgteyted

strike point,detectin 0 neans each for detecting a strike point on a
target boar dP&f Eﬁ% Ingk%n‘iﬁqléﬂ: f sheatd g gHEaBEam guthe asaeR sk e

therewith, a i I nmeans for di | aying a conpetition progress
‘i ncl udi ng t_Héggg!"‘gige SRS g cquipiter  too executrg) 2 'procbaute” for

displaying a strike trace on the target board of the

light emitted from the light-beam gun, a procedure for
10 disabling a display of the strike trace on the target

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

a procedure for displaying a strike point on the target

_boafd as a strike result when .the strike point is

detected at a timing at which a ~ predetermined
15 manipulation is performed on the light-beam gun.

Another computer program according to an embodiment

is for use in an electronic competition system
comprising a pluiality of light-beam guns each for
emitting light, a plurality of strike point detecting
20 means each for detecting a Astrike. point on a targét
board of the 1light emitted from the light-beam gun
associated therewith, and display means for displaying a
competition progress including the strike point detected
by the strike _poinf detecting means. -The computér
25 program causes a computer'to execute a procedure for

: displaying .a  strike trace on the target board of the
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by the strike point deteeting neans. The conputer 25 program causes a
conputer to execute a procedure for displaying a stri tLrace on.the
target board of the 23 24 Novenber 2006 |ight enitte§%¢qﬁqﬁ%ﬁigk

| i ght - beam gun, a procedure for disabling a display of the strike trace on .
the target board of the light emtted fromthe |ight-beam gun, a. '
procedure for detecting a timng at which a 5 predeterm ned. mani pul ati on
is performed on the |light- beam gun, and a"procedure for displaying a
strike poi ntiight t feitbhedetfrovartichalel éghbdbasmt handet@cpedcednireg s a
strike result, Another Eonputer program according to an enbodinent 10 is
for use in Fekihni c ddewpdatyi t9Hn thgstatmidenpEraicag an pthealtiangedf

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

det ecti ng ﬁie%%‘(feaéh ther Hedllet eRGtacst rinam pbhat lgght theajet gunbodr d of
the light enitted fromthe Iight-beam gun 15 associated therew th, and

di spl ay mead¥3siWispl &ithg Aet&sHI®G ti én ptdgiess i Bdl udivkg-the €tri ke
poi nt detected the sirike Bﬁ&nt_detepting nmeans._ The conputer program

' causes a corppiﬁdeerbcyetrémé’)? uPanIPPLEELRDr - F oPRrdPEHRsYi RY i Thentdrddd view a
stri ke point ected by .20 .the strike paint, detecting neans, when ,the
strike Boi ntb.e%?# acﬁns’ vﬁl%ln A SrBFgg_é]ﬁen ¢*ar .p%fﬁo‘t%?acﬁgﬁﬁkér pﬁﬁ&&r am

according t%r?"?:l*f‘em&q!d'éetn_tbodxsd Fle US4 M @M 8L egLL QDL E4CRTRELLT L@n system

.strike result. : : -

Another computer program according to an embodiment

10 is for use in an electronic competition system

comprising a plurality of 1light-beam guns each for
‘emitting light, 'a plurality of strike point detecting
means each for detecting -a strike point on a target -
board of the liéht 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 rcomputer 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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conprising a p'I'uraIity of |ight-beam guns each for 25 emtting Iight,' a

plurality of strike point detecting neans each for det i i ke
point-on a target - 24 24 Novenber 2006 board of the. I?ﬁﬁ%ﬂgﬁg¥?%%§from

“the light-beam gun associated therewith, and display neans for displaying
a conpetition progress including the strike point detected by the strike
poi nt detecting neans. The conputer 5 program causes a conputer to execute
a procedure for ‘displaying in enlarged view a strike point detected by
~ the strike povaiddetfecttieg déghs waehttée sfrdke fod ntlidhed-isan t kjun a
predefined radius fromthe center of the target board. 10 Another conputer
pr ogr am acc WY dednt ks Hentand sdfsplageneananfokedispibgingnpetiti on
system conprising a plurality of |ight-beam guns each for emtting light,
a plurality MR IR IRIEIeciiedimancheashrike getiett degeatsdri ke
point on a target 15 board of the light emtted fromthe |ight-beam gun
associ at ed ther &li& h Stadkedi 8pLay nBaheckbRy diBpingi ng Fhecomspapiutiesn
progress.including the strike point detected by the strike point
det ecti ng. r%’:é’r%’?aq‘ﬂ'hgaeﬁﬁﬁut%r COFPYERAM AU SSE A tConputRIot W clips a
procedure foy. di.spl ayi ng_a strike ,point detected by the strike point
“detecting rrecgtn%%awléfﬂ a %egyﬁe?:gﬁfjvﬂéﬁwa apr%HEHC‘ﬁed’oéé'B'f elekRCERGhEY i s
cal culat ed %edsPPiﬁgepg&ﬁkk%eQ%'c‘:%tihg Aéca;[r{sonvsaﬁen the strike point
falls within a predefined radius from the center of the

' target board.

10 Another computer program according to an embodiment

is for use in an electronic competition system
cémprising a plurality. of light-beam guns each for
emitfing light, a plurality of strike point detecting
means each for detecting a strike point on a target
15 board of the light emitted from the light-beam éun
assoclated therewith, and display means for displaying a
competition progress including the strike point detected
by the strike péint detecting means. The ~computer
program causes a compﬁter to execute a précedure for
20 displaying a strike poinp detectéd by the strikelpoint.
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,

25




'According to an enbodi ment configured as 25 descri bed above, in an

el ectronic conpetition systemhas a plurality of |ight m _gun ch for
emtting light, 25 24 Novenber 2006 a plurality of st%ﬁﬁgwﬁgg%?mggtecting

means each for detecting a strike point on a target board of the |ight
emtted fromthe |ight-beam gun associated therewith, 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 pluraliatypbhirsiitke qfoi satrikéeqising: mel@tectangomednd i @achprdgress i s
~displayed on the display nmeans in an order in which the strike points are
det ect ed, t Heteloy imakiangstilikia pokst bbe to tregdit! Yoosecbgni zehahithht -
conpetitor is associated with a conpetition progress displayed on the

di spl ay neassitied whten ddepetigbt-hesmenitn edslsioghiatet obhehewitBer gun
In an electronic conpetition systemconfigured to 15 display

si mul t aneoudh§ & SFHE Y| BPAES ndigrlagapet ia i ompatoidrieds PreyrEEng a
strike gfint ditected by, the strike pqoint detecting neans, and

i nf or mat? on 1AL USIBGNIAS 1Tt Mo RPEE ERECERPeLYt it agdite PREEstri ke
poi nt detec means, it is possible to readily 20 recogni ze which

conpetitor hé@§§§&&gafr§@r\ﬁ't He S%%t PPFBESP?G&&%%% Red ¥R t he
G SpLay ool i BRI GEBLL LoD RS te Sl 50 e,
brogress is displayed dn the dispiay means in an order
in which the strike points are detected, thereby making
10 it possible - to readily recognize which competitor is
asso&iated with a competition progress displayed on the
display means, and which competitor has emitted light
-from the laser gun.
In an electronic competition system configured to
15 display simultaneously on the display  means a
competition progresé including a strike point detected
by the strike point detecting means, and information on
a competitor who plays the competition égainst the
strike point detecting means, it is péssible to readily
20 recognize which competitor 1is associated with_ the
compeﬁition progress displayed on the display means.

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

. display means for displaying a strike'point detected by
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detecting-means for detecting a strike point on a target 25 board of the
light emtted fromthe |ight-beam gun, and display neans, IS ing a
strike point detected by 26 - ----- S 24 hbvenbgﬁ{gg%%ﬂF%g&g¥rike
poi nt detecting neans, wherein the electronic conpetition system

determ nes a strike point on the target board as a strike result at a
timng at which a predeterm ned mani pulation is made on the |ight-beam-gun
5 which continuously emts the light, a node is provided for disabling a
di spl ay of ttre sttriilke poiimt alettdrs irntamgesndoariteosin heheli sptayromadas. When
the light is emtted fromthe |ight-beamgun in this node, a conpetitor
is allowed rOMPSStivhe Byghembedatgumings wia hair irkef epercitngoa sthéke
trace of the light on the target board. Thus, the conpetitor can readily
put in prad@ir@et hRrsl B ffcatoykeevdsuls mali n2 akhwdngt lkdr etfiich a

encour agi ng beginners to participate in the conpetition, Al so, conpetitors
can enjoy-ppé?%ﬁﬁeﬁgégﬁgem@ﬁépP@aGPPPeﬂéné@qQ1QﬂnﬁﬂﬁIl%qh%ﬁﬁﬁﬁﬂsgun

whi ch het PG BORAR 0 =BTt FRE. JhBHie & SPRPKGOrREYLURA bt | ng

means o dskgelupaem elgle pol g0 o apget 20 hoerd ot (he light

. ggi”ﬁte“ tion¢BLEAEeSHadd'CoH ARG thEsSTLY KRBRLNT Rl B DY tfg Sfdi ke
_emitted from the light-beam gun in this mode, a
competitor is allowed to shoot the light-beam gun

10 without referencing a strike trace of thé light on the
target board. Thus, the competitor can readily put in
.practice, and a difficulty level is maintained, thereby
encouraging beginners to participate in the competition.
Also, competitors can enjoy playiné because the

15 difference in capability appears definitely din the
competition.

Also, in an electronic competition system which has

a light-beam gun for emitting . light, a Sﬁrike 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 émitting light from the 1light-

- beam gun, the competitor can make shoot the light-beam .
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detecting neans, wherein the display neans is installed to be invisible at
a position at which a conpetitor 25 plays a conpetiti on, o@ﬁmﬁef]%ét% l'i ght
from-the light- beam gun, the conpetitor can make shoot e ght-beam 27
24 Novenber 2006 gun without referencing a strike trace of the Iight on
the target board. Further, in an electronic conpetition systemwhich is
configured to display in enlarged view a strike point 5 detected by the
strike point detecting means within a predefined area, the strike point can
be readi |y $Wtoghibedt orefpeenainet aborika ntxade ady the shiddtion in
the conpetition can be clearly displayed for spectators, while maintaining
a difficul t hefardsE Q9arth conmpetition, so that the spectators is nore

interested in and %ﬁ% enjdj% wat chi n% t he conpetitiaon. The above and ot her
obj ects, featuresYENET adhntRgEd ST TORE CpEEBRE Lt hPant $HH- SR | YibeRone

t fr.omthe..follow . i pt ith refer to t 15,
cconpanyi nd Al SR i h T19HIGLY oo TRAIEE It b *bFbEertoHRbent i on.
BRI EF DESCRI PTI HE NGS Fig.,.l.i di ill abi.
exenpl arj% fgrt&?r#ﬁg;ug%t itgn@A\gtIgSkc%Inggﬁflitlo?%ﬁatee‘%tgg{i‘g]rﬁ%a%nggt“n'{)le :l?”?o%n

system for shaotjang. hi chdises ad aser gpn f86sRN 1IN0 daserelihy: Fio-
2 is a diagramfor Jescri i g how a _
recognized on the target board. In this way, a situation '

in  the competition can be clearly‘ displayed for

spectators, while maintaining a difficulty level of the

10 competition, so that the spectaﬁors is more interested

in and can enjoy watching the competition.

The anve and other objects, features, and

advantages of the present invention wiil 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 is a diagram for descriﬁing how a
competition 1is piayed in the electroﬁic competition
- 25 system illustrated in Fig. 1; | |

Fig,'3.is'a'diagram illustrating one embodiment of
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conpetition is played in the electronic conpetition 25 systemillustrated
in Fig. 1, Fig. 3is a diagramillustrating one enbodi f .2

Novenber 2006 an el ectronic conpetition systen1accord?%gﬁ?§ﬂ?‘%goﬁfesent
invention; Fig. 4 is a flowchart for describing a first enbodinent of an
el ectronic conpetition nmethod in the 5 electronic conpetition system
illustrated in Fig. 3; Fig. 5is a flowchart for describing the first
enmbodi ment of the el ectronic conpetition nethod in the electronic

conpet i ti on38ysteAGUIAEILT at eepet R ipn 3; sPsgems isccerdiow chart toe
describing a second, 10 enbodi nent of the electronic conpetition nethod in
the el ect r BAFESRENPBVEREdANSystem il lustrated in Fig. 3; Fig. 7 a flow

chart for descrihing a,third eEEodinent of the e]ectronic conpetition
method in the efé&8troni cTofpetiPlonCRystentdy | dSSHEdon &i gf 18515 Fig.

5 2 Lo ChabbolPheEoct PuBo A LGULN - ebodl It of Ao elesiiope
1. 5L A0l 8ol ANGEDAEI hot, SESET L B8, 3 L1l by pugodrent of he
LUsLELed N T 5 DEFAL SR BRSO O E SRR
referehce t@mbB&iment of the electronic competition method in the
electronic compefition system illustrated in Fig. 3;
Fig. 6 is a flow chaft for describing a second

10 embodiment of the electronic competition method in the
electronic competition éystem illustratéd 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. 8 a flow <chart for describiﬂg 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 bé described with reference to the
25 accoﬁpanying drawings. |

Fig. 3 is'a diagram illustrating one embodiment of
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25 acconpanying drawings. Fig. 3 is a diagramillustrating one enbodi nent
of 29 24 Novenber 2006 an electronic conpetition SyStﬁﬁﬁﬁ&ﬁﬁkgb to the
present.invention. As illustrated in Fig. 3, the electronic —conpetition
system conprises |aser guns 15-1, 15-2 each 5 manipul ated by a conpetitor
for discharging an light bullet inplenented by |aser light; strike point
detectors 16-1, 16-2 each renovably nounted with target board 17-1, 17-2
whi ch receives the light bullet discharged fromlaser gun 15-1, 15-2, for
detecting a @0 s¢iekerpuiat obmpheitight buylsiten omdanghindoatd 1¥hé,
17-2; conpetitor PCs 14-1, 14-2, each of which is a second display neans
for displ ayirFIse rlegs@nttion.an i npact detected by strike point detector
16-1, 16-2, and conpetition instructions to the conpetitor _ sw tching 15
units 1-1, 1-2 f ¥ coRddesitAgtecs i kdnpoi Middet eStor sthe- 1elestponpd
competitor PCs 14-1, 14-2, respectively, in LAN configuration; managi ng PC
12 for inst RS H0E SURREH CHFPRISDFPEBFEL0NUND i Ty PES13 GAFRK is a
first d'spkﬁ nmeans for viewﬁgg the progress and result of a 20,
conpetitfon; RLﬂf%%t P¥n on SPAREEIRE | £P6Nn; VS ChATSIRd oM glight
projecting i romt i i spl d on view ng PC 13 onto_screen 19;
conpeti tion brsﬁﬁé@er%‘?&%%?%ﬁ tggtyal i 2PRGTt he BHOGH esétgﬁ&‘er esH?%nﬁf a
'Conpet't!on&é{éyfﬁyénﬁdjyf”f%ﬂiOQagﬂ EQ%O%%%& e%%ﬂ%%%d with target

board 17-1, 17-2 which receives the light 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
competition 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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25 result of the conpetition or information on the conpetition itself on
~managi ng PC 12 and viewing PC 13; 30 24 Novenber 2006 zﬁqgv%@eig&éng uni t
2.for interconnecting conpetition site server 11, nanagl ng and
viewing PC 13 in LAN configuration, and connecting i'n LAN configuration
shooti ng 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
1-11. 1-2 respectively, in LAN configuration. Conpetition site server 11
conpri ses Datdbasel hveivbiee maktisy St ekPEDBMSFe5ConpeCE bR | camRe R PY ogr ess
and result of ,a conpetition 10 in each conpetition site to create a

dat abase fo?ltﬁaﬁﬁggﬁﬁn9§raW@“&ﬁﬂ&Sa?@ 4lghipBd v eWdgids Fer dd wit Hdht a

accurul at ed by _Dat abase - Managenent System 5. Dat abase Managenent, System 5
general |y u§8§fﬁgpﬁ? 18y b@%g I§ﬁ93%8£9m%nab%neﬁ@NSy§i WHHAER%e, for
exanple, frogm15.Oagle Co. Laser quns, 15-1, .15-2 . and stri ke, point .

det ectors 1§g§?§i%92%§P83di§§5%b&: p?%ﬁ%ﬁi%ﬂssgﬁéggdpoﬂpgnl qﬁFﬁer by ‘a
di stance: whigh,is predefined t.ne shqoti ng, -and, j at get_.board f types
connensg%at%% %lthp§ﬁ% d#@faﬁ%%&gﬁgnﬁﬁhn?gd g% %fri%%a%biﬁpgﬂg¥eg¥%?s 20

16-1, 16-2, chegRectyvel ¥nrswhhchi ag;vRht§ol- 1,n3+2 arg.isw tghi-ng HUBS for
LANs 41-1, 21-2 of 1OBASE-I‘§I'%,Qb respe%tiveﬁg. Aﬁgo, whi I'e “t'hi s "enbodi’nent

shows two . $88PLERTvERSES, 1 1PAGANOS cHRE ChuLSELONPT | SEnOEt1 856K QYRe 15-1,
15-2, strike point 'detector 16-1, 16-2, target
: server 1l 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
‘aceumulated by Database Management System 5. Database
Management System 3 generally used herein may be a
Database Manegement 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 ehooting, and target boards of types cCommensurate
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 LANs 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

_ switchingfunit.l—l, 1?2, the number of shooting bases is
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25 board 17-1, 17-2, conpetitor PC 14-1, 14-2, and switching unit 1-1,
1-2, the nunber of shooting bases is 31 24 Noverrber:Z(#;fSIi  limted to
two. The term "shooting base" used herein neans to inclu %&3é5%%@¥§for use
by a conpetitor in playing a conpetition such as strike point detector
16-1, 16-2, conpetitor PC 14-1, 14-2, and the like. 5 The foll ow ng
description will be nade on an electronic conpetition nethod in the

el ectronic conpetition system configured as descri bed above, giving a
plurality ofnehbodiitesd stastvexanfhes te¢hi rshobtliodi esk) h6eBi herednand 5
are flow charts for describing a first enbodi nent of the electronic
conpetiti on #AHod tion 1nabud eclevdities chnapetisé¢ olysyst emnpdtudtarat éd i n
Fig. 3. For exanple, as an |light bullet discharged from |aser gun 15-1
strikes on tR¥r3ENDGarermretl amt seclhmas 1stsi kekpopotntetiecbor ol 648, 1

(step SI1), S]Lf{i ké point detector 16-1 first detects a strike point on
target board e FYRGE D PGAd traddnid s ak tdha ddtked strike point to

Str ke 30 poi nt T eck rLoTHnE ( Rt SRt et 14 orbPC 108 PRI clhat es 3
oo e, besed MAMRELL KRR Cater, Rekeg®, SELYS H0e SLijkecpoLal and
site Serverco%héffﬁﬁ%f%gystéﬁ”é%néfgﬁﬂég(gém%éggrggggsgg$5§975599hg
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 eleétronic competition system illﬁstrated in Fig. 3.
For example, as an light bullet discharged from
laser gun 15-1 strikes on target board 17-1 mountéd on
15 strike poinf detector 16-1 (step S1), strike point.
| detector 16-1 first. detects a strike point on target
beoard 17-1 (step S2), and transmits the detected strike
point to competitor PC 14-1 (step S$3).
Upon receipt of the strike point detected by strike
20 point detector 16-1 (step S$4), competitor PC 14-1
calculates a score based on the‘strike point (step S5),
displays the strike point and associated score thereon,
and tranémits the information to competition site serxver
-11 (step S56). .Hefe, the information tranémitted from
25 competitor PC 14-1 to competition site server 11

includes = information which can . help identify a
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25 conpetitor PC 14-1 to conpetition site server 11 includes information

which can help identify a 32 24 Novenber 2006 conpeti,G . hf@ -
di scharged an light bullet using laser gun 15-1, in a(i':t ﬁ??‘}gﬁl%f’o 6e strike

poi nt and associated score. Conpetition site server 11 detects at all
times 5 whether or not it receives a strike point and an associated score
transmtted 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 tomapshitted whomhazy dfiscoppetad oanPCsidde 1,bd¥ty hisine
conpetition site server 11 transmts the received strike point and score
to view ng P&sa8 (BireplSi2). Her eddiddmpet kbi orhsi térddevepolithamndeen
registered with the names of conpetitors, shooting seat numbers and the
li ke corredpdneiatedos¢ater mation which can help identify the 15
conpetitors, so that the conpetition site server 11 searches for the nane
of a conpetitor SPEREFhyRatSitgunBervasd the datiacteor pEspdhli gt
recei ve i dfgnti fication infornation,, and transmits the retrieved nane of
the conpeti¥RF R¥botPhg Bat HuntGCeHtet he? | ik t RpdHer 39 h dhe
stri ke poing angl. score to vi gwi ng I?% %3. Upon recei;pt of &hg strj ke point
and associ at &g’ Js%%‘?%. Prahs m-t 8o 5@1 cd‘TFﬁg‘{ﬁ?%nO. i CEMRENEPTLT (St ep
S13). viewng PC 13 di spLVS-dde tREENET ShELKEnPYA  ching unit 2

(step 811}, and upon receipt of the strike poirnt 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 wviewing PC
13.

Upon receipt of the strike point and assoclated
score transmitted from competition site server 11 (step
813), viewing PC 13 displays the received strike point

25 _and score in real time (step $14). Since the-iﬁformation

transmitted from competition site server 11 also
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25 and score in real tine (step S14). Since the information transmtted
fromconpetition site server 11 also 33 24 Novenber ZQHﬁﬁ“En%E: t he

i nformation such as the nanme of the conpetitor shooting seat" Runber and
the like, viewing PC 13 displays the nane of the conpetitor associated
wth the strike result, seat nunber, and the like in addition 5 to the ‘
strike result and score. Conpetition site server 11 also accunul ates strike
poi nts and associ ated scores transmtted fromconpetitor PCs 14-1, 14-2,

t oget her wi tindludesmatthen stdicemhatiion databasest (tdtep S4B . 40 1nhehis
way, conpetition site server 11 detects at all tinmes whether or not a

stri ke poi nccoapgtaforasbositanad ssedr auambent rants ihie ebii ke onvamying PC
conpetitor _PCs 14-1, 14-2, and when a strike point and an associated
score are transhittl&ys rehe appmet dnpeei Fempesipey BESpolrted Ebipetition
site server 11 transmts the transmtted strike point and scqQre {o view ng
PC 13 for . &%&m%} o FERR Yt H9ed poiMhe rofthrtdid bbse gkn13d4itian. o gng
associ ated %CO&ES are.gisglaéﬁg on viewing PC 13 in an order in which
Iight bul | et"§ §BFPeSGFi&faFrgadlt282fr 5fiPF&ser guns 15-1, 15-2. This sequence

oF Brocesstng, PeLhig:SRetalary oforflF ETRSLL LA, LOAN Yo R 2,
at which tighagesagdWliseR GATRY IdrdsS ASIAHAEH Wik competitor
| ' PCs 14-1, 14-2, together with iﬁformation stored in 
database 4 (step S15).
10 In this way, cémpetition site server 11 detects at
| all . times whether or not a strike point and an
 associated score are transmitted from any of compeﬁitor
PCs 14-1, 14-2, and when a St;ike point - and an
associated score are transmitted from any of competitor
15 PCs 14—1, 14-2, competition site server 11 transmits the
transmitted strike point and score tb 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

20 from laser guns 15-1, 15-2.

This sequence of processing permits spectators of

the competition to readily recognizé which competitor
has discharged_an light'bullet from laser gun 15-1, 15-2
at which timing, aﬁd which competitor is associated with
25 a strike point and a score cufrently diSplayed on

viewing PC 13. .

34




25 a strike point and a score currently displayed on viewing PC 13. 34 24
Novenber 2006 The sequence of processing described abQ%@N &%Tﬁfﬂ&ﬁplled by
a programin conpetition site server 11. However, the con?ro or displ ay
~on viewing PC 13 and projector 18 nay be conducted in viewing PC 13. 5
(Second Enbodinment) Fig. 6 is a flow chart for describing a second
enbodi nent of the electronic conpetition nethod in the electronic
conpetition systemillustrated in Fig. 3. The second enbodi ment will be
described in 10 Be¥hnemrrquanaes t exempreeys procedssngibed disprayi hg a
portrait of a conpetitor on viewing PC 13. The portrait of a conpetitor is
mor e pref er SARERARSH DY aac MEOGE am ngr §ﬁ@mﬁylg®ﬂﬁe@m§$t3ﬁﬁﬁw®e Ltor PC
14-1, 14-2, _strike pojnt detector_ 16-1, 16-2 and conpetition site 15
server 11 t KIOIRIIFI-ANCRE CREUPRe, TWecalisBleNe o8y eficwhahgPRg 1S prBdsi on of

the conpetitor .can be viewed. sinulf{aneously with the progress of the
conpetitionpﬁﬂﬂgd%ﬂﬁ3}4fﬂ?%ﬂ9%l%%qucFﬁg dpp&rt 4L ﬁng%'mhole body or

arnms of the tjtor be .t aken for displaying the 20 posture of the
_conpetit%r §%§Q§§¥%ig égﬁ%§n%8eration of the conpetitor. Al so, a canera

o, DSioce! 0o Ve g gt ocsprlplosea a0,  6biR:
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 displéying a

portrait of a competitor on viewing PC 13; The portrait

.of_ a competitor is more preferably taken by a camera

(not shown) connectéd to competitor PC 14-~1, 14-2,

strike point detector 16-1, 16-2 and competition site

15 server 11 through LAN or the like, because the ever

changing ex@ression of the competitor can be viewed

simultaneously with the progress of the competition. Not

only the portrait, the upper haif body, -whole body or

arms of the competitor may be taken for displaying the

20 posture of the competitor and a triggeriﬁg 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 scfeen of viewing PC. 13

is divided into a number of areas as much as competitors
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- 25 During a conpetition, the screen of viewwng PC 13 1is divided into a
nunber of areas as nuch as conpetitors 35 24 hbvenberzaqa) 0, e
participating in the conpetition to display the portrait oy conpetitor
and the conpetition progress of the conpetitor in one of the divided areas
on a conpetitor-by-conpetitor basis (step S21). For exanple, 5 when eight
conpetitors are participating in a conpetition, the screen of view ng PC
13 is divided into eight areas, and the portrait and conpetition progress
of each conpébi trare areertdicsigeayiedy i in ohkeofombetdicibdedo atiegslay the
Alternatively, the screen of viewing PC 13 nmay be 10 divided into 16 areas,
such that pbprExeis of pesPEPEitidorcamyettiteoreomyast idiispl gyeehiesej ght of -
the divided areas, while conpetition progresses of the respective |ayers
are di spl ayE8ei nCoRBetLéRaEni Ag ePght off t Rdradi Widddledhr ezgass dxtad the
screen of viewing PC 13 is divided into, two areas, wherein the portrait of
a play is dFSPpPsyédcrrRYoRemBetiher dbesded (&teks Sdnd t FoT owpdtPtfon
progress of hhe congeﬁ%tor is displayed in the other, area. This display is
sequent i‘al | YOERi t cREEFr onfORREDBE Coipet #¥®r tRARNBEHRIE1RYep 522) .2 The -

i tchi I S22 o) f "such, th h [
and compet | PPBREBPbhPBs et iPe ShrERhay by Rariote Enatt Jorbet 190 SO Chat
spectat ors. gf gf,be GUREt| LA PN &P SAPY e, FATRRIELR] cWOR 15 SGrBLEY next

~and the

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,
lwhile competition progresses of the respective layers
are displayed in the remaining eight of the divided
areas. | |
15 Nextr the screeh of viewing PC 13 is divided intoc
two areas, wherein the portrait of a play is displayed
in one of +the divided areas, and the competition
progress of the competifor is displayed in the other
area. - This display is sequentially switched from one
20 competitor to another (step $22). The switching of
displays at step S22 may be performed such that the
portrait and competition progress are displayed for the
next competifor so that spectators of the competition
can know the compétitor who 1s to play ﬁext and the
25 competition progress of the compétitdr. Here, light

bullets are disbharged at all times from laser guns 15-1,
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25 conpetition progress of the conpetitor. Here, light bullets are
di scharged at all tines .fromlaser guns 15-1, 36 24 “QM%@R% naPilfie 15- 2,
so that if a conpetitor triggers laser gun 15-1, 15-2,7the position
poi nted by |aser gun 15-1, 15-2 at that timng is determned to be a
strike point. Therefore, upon detection of an light bullet on target 5
board 17-1, 17-2, the viewing PC 13 may display the portrait of a
conpetitor mani pulating a |laser gun which has discharged the |ight bullet,
and the congétiti o hayr £§sa rasuatiing i ntaigisps ayastrt hprpor+hit of
- the conpetitor who is to play next, and the-conpetition 10 progress.
Next, after 1loné cdhiset Pesbhlplas Dpdanegr gy essedrt gunsobe-Hegide?2 tale
portraits and conpetition progresses of conpetitors conpleting in score at
that time atBatdi $grdyed df vidalismgnired3 tat epes2s) Istaitks eehtt. 15
assum ng, f% exangle, that three conpetitors are congeting in score, the
screen ofrviéﬁFﬁéo & 1308 dRNARHP? nPE ARr el HitedRl 48Eh OThAtaRgRE
portrait ang C ngg@i i on.progress of, each conpetitor is displayed in one
of the divi 88F§re .f'Si ﬁgeZCOrﬁ)}%?i 936 % epger]v%rm?@' 1918RdBkuI %S a
score so fa Lred by each .caonpetitor, jt. is possible to kngw
conpetitors?ggﬁgékﬁngfi %ﬁﬂﬁ%§i§§§xﬁ%ﬁﬁ??&??%ﬂﬁu? of >Fie FBt 41 i on.
The —deternhogt! o/ Ak MGt NeheCOMPEL Ui A COHRCHERG | b S JIRY Pe
previously set in conpetition site“server
progress, resulting in a display of the portrait of the
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 in score at that. time are
dispiayed on viewing PC 13 (step 823); In 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 in
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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25 11 which makes such determination when a difference in score between
the conpetitors is equal to or less than a 37 24 hbveqypm &gﬁﬁgz@&@defined
poi nts. The conpetition progress displayed on the screen o view ng PC 13
at the aforenentioned steps S21 - S23 may include a strike trace of |ight
bullets on target board 5 17-1, 17-2, a total score so far acquired by each
conpetitor, and the |like. As described above, since light bullets are
discharged at all tinmes fromlaser guns 15-1, 15-2, a strike trace al ong
whi ch a conmpéeidedinegapagmitent ed | aser gun 15-1, 15-2 can be detected on 10
target board 17-1, 17-2, and displayed on viewng PC 13. Then, after the
conpetition i s ovelr, UMY oriicdl Pregrasfe disnkrysd on shlhayearemt®€ screen
of viewing PC 13 (step S24) Again, in this event, the winner_ is
recogni zed BA$¥dT6n Bhel3 edtl ther afpecmankiread Grers 5 lcompet? tP¥Y site
server 11. I.n d%tion, t he expressigon_ of the w nner may be gﬁto raphed
by a canera15§ﬁu ntd et %09'a??oﬁgtﬁéggﬁdhﬂl%QR§tQﬁzi?E%ﬁ$ o254t he
announcegent of th i,nner, such,that a change.in the .expression_of the
Mnner 18 atdatayed 5hrng iEGThg BOT20 B drer SR SR HoungengRthof the
winner . The o Ltaling of ndi slvs;90 Vi euingyEC 13,88 IRAL) ongfly above mmy
be nade by managing C1 , or by a “conputer progran1preV|oyéIy hstalled
in viewing REsH3 941 FOFRCtxtd 0R1 ShhEr§EAV St 1h1h0re A OMatigal { ¥s8Rki Ng
guns 15-1, 15-2, a sfrike 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 524) . Again} in this event, the winner is
recognized based on the result of the totalization in
15 competition site server 11. 1In 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 chénge 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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25 the switching in accordance with a situation of the conpetition, or the

| i ke. 38 24 Novenber 2006 While the second enbodinentQQ%angg%E%ggﬁcribed
in connection with an exanple in which the screen of viewng is
divided i.nto a predeterm ned nunber of areas for displaying the portrait
and conpetition 5 progress of each conpetitor in each of the divided areas,
a plurality of viewwng PCs 13 may be installed to display the portrait and
conpetition progress. of each conpetitor on an associated view ng PC 13.

| nst ead of vi ew HiPE Idhe asqupmdbnembedimpnibe hak) kepar desioy ipesyi ded, in
whi ch case a switcher is used to display AV output signals from camneras

f or phot ogr §PRNRGT LEBNpELLRor 83N anek2pBhe colpet Vi beh Pdsha 4-3ckeemul ¢ pl e

wi ndows .on the screen, and to switch such AV output signals to display the
expressionsV6?WF8§p§@H3ﬁ3¥ﬁ5@kﬁﬁﬁﬁ¢tb@EOaﬁdP§@ﬂﬁ%§rﬂéPﬁFiﬁﬂWQQEHQQn
including traces on the, TV nonitor. The AV output signal of conpetitor PC
14-1 may beaFSEFacg%QMtqfﬁﬁ}%ﬁﬁwﬁn t%?gnBP§tF?gﬁ1sF?%kecﬁﬁWﬁt Pt or

161, COPep RSk gRth v Etgbd: BAT Y Lo Wier e v Ao P 10
(oo oo B aFLr S A BB 43 fEFCrbplhAdied oo
| display the portrait and competition progress. of each
‘competitor on an aésociated 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
lcompetitors 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 dinformation including
traces on the TV monitor. The AV output siénal 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 bé-uSed to control the di#ision and switching of the
switcher.
{Third Embodiment)
Fig. 7 is a flow chart for describing a third
embodiment of the électronic competition méfhod in the
25 electronic competition system illusfrated in Fig. 3.

For example, a Cdmpetitor first takes laser gun 15-
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25 el ectronic conpetition systemillustrated in Fig. 3. For exanple, a

conpetitor first takes |l aser gun 15- 39 24 Novenber 20 f
conpetition is started to confirmthe feeing of Iaserqgﬂﬁéﬁ -fp%ﬁygp S31) .

In this event, since laser gun 15-1 is powered off, no light bullet is
discharged fromlaser gun 15-1. 5 Next, the conpetitor sets conpetitor PC
14-1 in the trial shooting node (step S32), powers on |aser gun 15-1, and
orients laser gun 15-1 toward target board 17-1, causing |aser gun 15-1 to
di scharge ad MEdierepd |empetHdiion sty Rbapbedt tdereatormidhe themdit ts a
conical 10 beam generated by an infrared LED, toward an associ_ated
shooting bo®f d88RTt AR AA~Li §AECBUPPAL -i sTitdufargedt £ rohdassSeun 15-1

when | aser gun -1 receives the conical_peamtransmtted frqomstrjke
poi nt deteCBBP %g%%: %ﬁr??@eb%?npféetéﬁ%o}lQ%ﬁ1b6§£%5t§3a‘%%§q %ﬁdrﬂ 15

on target boar 7-1 of each light bullet discharged fromlaser gun 15-1,
and a trace%gP%tiésgfrgﬁa ggikts is displayed on conpetitor PC 14-1 (step

9,  Spseent i, Mg ENGLCOMELI el LRets cheot aynilgluhe

- strike ‘point on tar hat may be ermned as a

strike resublghi choBRynbendlisPliaYes 85p)an LRIt HONNL.Yr sGera, | N -the.

trial shooting node a sco 6aPcuIape_ base e.stﬁikg
point, theasgorgrishtot 1pgbhechad hg-the. Gompet kiR | Poasfoating using

real bullets, since there is a delay such

- causing laser gun 15-1 to discharge an light bullet.
Here, strike poiﬂt -detector 16~1 transmits a conical

10 beam, generated by an infrared LED, toward an associated
shooting box, such that an‘light bullet is discharged
rfrqm-laser gun 15-1 when laser gun 15~1 receives the
conical beam transmitted from strike point defector le-1.

Strike point detector 16—1 detects a strike point

15 on target board 17-1 of each light bullet discharged

| from laser gun 15-1,'and a trace of the stfike points is
displayed on competitor PC 14-1 (step $33). Subsequently,

when the competitor triggers laser gun 15-1, the strike

point on 'target board 17-1 at that timing may be

20 determined és a_strike result which may be displayed as
aﬁ‘impact point Oor a score. In the trial shooting méde,

even if a score is calculated based on the strike point,

the score is _not reflected to the competition. In
shooting using reai 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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25 as a flying tine fro‘mtriggering to strike, the strike result is
preferably cal cul ated in consideration of such 40 24 N&y HPeﬁw%Q del ay
as well when the light bullet is used. As a strike trace oneF%rge oard
17-1 of light bullets discharged fromlaser gun 15-1 is displayed on
conpetitor PC 14-1 in the trial shooting node, the 5 conpetitor can
~anticipate the posture taken by himwhen he holds l-aser gun 15-1 for

di scharging light bullets fromlaser gun 15-1 in serious shooting, and a

strike poideley targellbohed tHelldgpenbuagetnilsowske.triggers |aser. gun

15-1. 10 Next, as conpetitor PC 14-1 is set in the serious shooting node

(step S34), conpd8itdr sPCike- 1tiaceli sabltarget #ogpldayla-bt citkeliglte on

target board 17-1 of |light bullets discharged fromlaser gun 15-1 even if

the conpet PEélesFi dhisshagsed giwrmslaseswaiid t hpgbt HosHFPlpyery-an (st ep

S35). As the con’getitor triggers laser gun 15-1 in this state (step S36),

strike poi nCOUBEELEBE 1BC1 HETRctid a thst r itkd 3goi ARoBk1ngr gBPBoartPd7-1 at

that tining éste .. S37), and .a strike result js displayed on conmpetitor PC

20 14- 1 basSHTBE CLRET S LA AT P By ERRE L B Kb PouGhaBiThy ode,

‘the trace e Cfgns% d afte _t_?]e conpetitor_triggers.laser 15-1

on condi ti gﬁgt ﬁla?[l eE_ ?é%l z%}mdoég ot °Af f %?C}E%Jégl%g éﬁhttl 0 ?l%{'%ne

- applicationghydijsplayi 09, tH8 4T 3G serious shooting, and a strike

| point on target board 17-1 dependihg on how he triggers
laser gun 15-1.

10 Next, as competitor PC 1l4~1 is set in the serious
shooting mode ({step S34), competitor PC 14-1 is disabled
toldisplay a strike trace on target board 17-1 of light
bullets discharged from laser gun 15-1 even 1f 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 S$38).

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 detectingla timing

at which the gompetitor triggers laser gun 15-1, the
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25 the trace may be recorded, and after detecting a tim'ng' at which the

conpetitor triggers |laser gun 15-1, the 41 24 Novenber QQ t ig% may be
reproduced up to that timng. The sequence of processiﬁﬁ%gesgﬁFte above is

controlled by a programw thin conmpetitor PCs 14-1, 14-2. Alternatively,
part or all of the control nmay be 5 taken over to conpetition site server
11 or strike point detector 16-1. The switching between the trial shooting
node and serious shooting node may be made by the laser gun. In this
configurati dipagwadey rifeo mapiriooincraly uipe taddedhtt ait@neach |i ght bul | et

di scharged fromlaser gun 15-1, such that the node can be determined in
conpetitor PC 14-The basasmhegte hicf | irforemtsiong (Fesetrib&hrbozboeat ) iFig. 8
is a diagramfor describing a fourth 15 enbodinent of the electronic
conpeti ti on GRstHEd liad the @ @noansghivl doipesdnpori bystRes i 14ubirafed-in
Fig. 2, showing conditions _for installing viewng PC 13. As illustrated in
" Fig. 8, in the fddternetdogilaenttartyi ew iyl PCofs the | aerhreéd mAkhPehat its
di spl ay gcrgf 20 is not visihle froma shooting seat fromwhich, a

conpet i t Br '%@r’i’arod’g IS ORI O™ rOrh S IBFVHunt 154 St Fargettboar d
17-1. In thi m%%,\%yé the third enbodi mrent does not display a strike
trace on taf%gﬁ Gdr ¢°I7-1 on

The switching between the triél shooting mode and
serious shooting mode may be made by the laser gun. In
this configuration, mode information may be added to

10  each light bullet discharged from laser gun- 15-1, such
that thé mode can be determined in competitor PC 14-1
based on this information.

{Fourth Embocdiment)
Fig. 8 1is a diag:am - for describing a fourth

15 embodiment of the electronic competition method in the
electreonic cbmpetition system illustrated in Fig. 2,
sbowing conditions for installing viewing PC 13. -

As illustrated in Fig. 8, in the fourth embodiment,
viéwing PC 13 is installed such that its display écreen

20 'is not wvisible from a shooting séat from which a
competitor discharges lightrbullets from laser gun 15-1
to target board 17-1. ’

In this way, while fhe third embodiment does not
display a strike trace on targét boafd 17-1  on

25 competitor PC 14-1 in the serious shooting mode, the

. fourth embodiment dbes display the strike trace on
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25 conpetitor PC 14-1 in the serious shooting node, the fourth enbodinent
does display the strike trace on 42 24 Novenber 2006 17 1 on
viewi ng PC 13, thereby permitting spectators to view the strﬁke race on
target board 17-1 in serious shooting. Even when the display screen of
viewwng PC 13 is 5 oriented toward the shooting seat, a shield may be

pl aced between the shooting seat and viewing PC 13 to neke the display
screen of viewing PC 13 invisible from the shooting seat. While the fourth
enbodi nent Hagdsderbaiastribed iom Wlewhmme®Ci A8, thetdiey coadint tbhsgf or
|nstaII|ng Vi ewi PC 13, conmpetitor PCs 14-1, 14-2 may be installed

| i kewi se t@%0§3nﬁpaﬁhaﬂnﬁh&zﬁtxnﬁ%xﬁmﬁ@@oWS targetibogrdshéoti ng.
(Fifth Enbodlnent) 15 Fig. 9 is a flowchart for describing a fifth

enbodi nent df ﬁﬁélépécﬁhéﬁtén@bnpetltlon method in the electronic

conpetition syst millystrated in Fig. 3. For exanple, as an light -bullet

di scharged from W§§eﬁ’ 5581Qﬁﬁﬂké& shreargef pokgwing- BC t&¥ on 20
target position getec or Elléste S41), strike point detector 16-1 first
detects a strirkE gln O%ﬁr ar QP NT- Seafd r afSHELS t BaYdeRRct ed

;g{kredéfgggeacgy gFg?etltOEthS %o lgfteges43£ndUQ%2ﬂLS$elBE qf the strlke
| - make the display screen of viewing PC 13 invisible from
the shooting seat.
While the fourth embodiment has been described in

10  connection with the conditions for installing viewing PC
13, competitor PCs 14-1, 14-2 may be installed likewise
based on similar installation conditions in serious
shooting.

(Fifth Embodiment)

15 Fig. 9 is a flow chart for describing a fifth
‘embodiﬁent 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 farget board 17-1 mounted on

20 target position detector 16-1 {step S41), strike point
detector 16—1 first detects a strike point on target
board 17-1, and transmits the detected strike point to
competitor PC 14~1.(step 543).

Upon receipt_of the strike point detected by strike

25 point detector 16-1 (étep $44), competitor PC 14-1

.calculates a score_baséd on the strike point (step $545).
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25 point detector 16-1 (step S44), conpetitor PC 14-1 calcul ates a score
based on the strike point (step $45). 43 24 Novenber 2008 -
conpetitor PC 14-1 determ nes whether or not the strike po?ﬁ%ﬁﬁéggpved at
step S44 falls within a predeterm ned area on target board 17-1 (step
S46). When within the predeterm ned area, conpetitor PC 14-1 5 di splays on
the screen the strike point received at step S44 in enlarged view, as well
as the score calculated at step S45 (step S47). Here, the predeterm ned
area on target Beatd Tompertdyolre Bih Bfeh detbrmiaepr etiefheed o aditus from
the center of target board 17-1. 10 On the other hand, when the strike

poi nt recei {8@ shridteprsintdomcaioted akk witdp nSéle farkiet witthhed area,
conpetitor display PC 14-1 displays the strike point received at step 544,
and the scoP&cggkeamaned arestep tsngetsbeprd4dy-lisstapt 6) waylhathen a

conpetitor shoots an light bullet onto target board 17-1 with high
accuracy, tHethshri k&epoirficdatetigigiad ed@FeRenl SPEBELHLEW, ﬁﬁéréﬁgqinaking

it possible.to readil cogni ze a _deviati.on from the center of target
board 172 1. SSHRATHP s Bl ay 61 SFRESB0 toEr RS L1 MO &MCHgEd e ddbendi ng

oD e SCOUEREY,OLpTLELER, HRa2T 5" 103 4oL Lyl T JEIE R pLl vhen
! evel_. Rat h@Eeﬁh%Q5deP§@9ﬂ.> n%él%] .t heH&%:'ur%%% O;Irc?cﬁéﬂ&nﬂ?ed area on
- - target board 17-1 may be an area within a predefined
radius from the center of target board 17-1.

10 On the other hand, when the strike point received
at step S44 does not fall within the predetermined area,
-cbmpetitor 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 1s displayed in enlarged view, thereby
making it possible to readily recognize a deviation from
the center of target bbard 17~1. Such display of the

20 stiike 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 dépending on the accuracy bf strike on

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

~may be displaYed in eniarged view about the strike point.
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25 target board 17-1, the strike point on target board 17-1 nmay be ‘
di spl ayed in enlarged view about the strike point. 44 NoveIb 82006
Wth such enlarged view, the strike point can be readily determ ned even
when conpetitors are fighting at close quarters in strike accuracy with
substantially full scores in a final match or the like, 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 procdésingsdebcrariedgebveiés, bt rottekk bpoanpr agiranbwai t hi n
conpetitor PCs 14-1, 14-2. 10 Wile in the fifth enbodi nent, conpetitor PC
14-1 det er mffadetdriemrined aven sthékecpopetitsrsispe ajeghting ehl ar ged
view, this determ nation nmay be nade in strike point detector 16-1 or .
conpet i ti on BiA%e séivgaters ~ Ahsostmbkenlarqubay ewish t hubstankdapdint as.
15 nentioned agove may be displayed as well on viewing PC 13. In the
respective i HeHtss &éécari]g’étﬁjaﬁﬂﬁd@ht% thenbbket | @ Proyrelsna

di spl aye onsé%o petitar Eﬁs 14-1,, 4-2 and view ng PC 13, however, the
conpet i tPon 2t ’%P%gqr@:gé/ 3roe sid % df€Biageds of Ot eddrdil@® LS nFor mati on
be. i apl ayolAE ay (BT TR By o L TRt ol [oht ke &
readily  pereqiNablg NG, BULLARLTRE, the conpetition
' The sequence of processing described above is
controlled by a program within competitor PCs 14-1, 14-2.
10 While in the fifth embodiment, competitor PC 14-1
determines whether or not the strike point is displayed
‘inA 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 competifor_PCs 14-1,
14-2 and vieﬁing 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 differenf
-colors or in different character fonts in a readily
perceivable manner. Furthermo;e, the competition
25 prégress may be highlighted when the currently highest

record is broken.
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25 progress may be highlighted when the currently highest record is
broken. 45 24 Novenber 2006 While a preferred enbodi mept 8@%&%? feesent

i nvention has been described using specific terns, such escrlpglon is for
illustrative purposes only, and it is to be understood that changes and
variations may be nmade 5 wi thout departing fromthe spirit or scope of the
followng clains. 46 24 Novenber 2006 CLAIMS 1. An electronic conpetition
system conprising: a plurality of |ight-beam guns each for emitting |ight;
a plurality of sthike point pdefectedg medmsdimeach fof detlect i pgeaestri ke
point on a target board of the light emtted fromsaid |ight-beam gun
associ at ed Wen&Worhhay rixeenli dpsayibednsisiog dipsgidyiiong-ermsonpetht i on
progress including the strike point detected by said strike point

det ecti ng mESRSTiREdOR dor or Addpsisiatd o MG OIS dr@ciedisby said
plurality of strike point detecting neans for displaying on said first
displ ay neah§ Ebﬁ’e @&ﬁﬁéﬁ%%oﬁ afr S ARth WSt inainah Phenadei ke

points are wg%%%%Eeddeparting from the spirit or scope of the

following claims,
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2. The electronic conpetition systemaccording to claiml, wherein: said

server displays a strike point on said first display | 5535 tinme
when the strike point is detected by said strike poin?ﬁggﬁgc F%g nmeans. 47

CLATMS
1. An electronic competition system comprising:'

a plurality of 1light-beam guns each for
emitting light:;

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;

first display means for displaying a
competition progress including the strike point detected
by said strike point detecting means; and

a éerver responsive to strike points detected
by said plurality of strike point detecting means for
displaying on said first display means the competition
brogress in anl order 1in which the strike points are

detected.

2. The electronic competition system according to
claim 1, wherein:

said . server displays a strike point on said

first display means in real time when the strike point is

detected by said strike point detecting means.
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