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DESCRI PTI ON  DART GAME APPARATUS CROSS REFERENCE TO

+ RELATED APPLI CATIONS 5 This application is a

continuation of International Application
No. PCT/ JP2005/ 024088, filed on Decenber 28, 2005, now

pendi ng, herein incorporated by reference. Further,
this application is basE§§ﬁ§ﬁﬁ%ﬁﬂﬂﬂclainB the benefit
of priority fromthe prior Japanese Patent 10
Appl i cation No. 20d@3§§2§%§Efﬁ?%%R%FU§Ecenber 31
2004, the entire contents of which are incorporated
herein by reference. TECHNI CAL FI ELD The present
invention relates to a dart gane apparatus 15 in

v R |i ;"o O ‘:.’aa B A4 a*l af t
dart at an inmage of a target displayed on a nonitor. .
BACKGEOIND a8 Inc @b P &r d G hAnBREAGD R Idrar ppkeonal
apparatus is conposed of a disk-like target that is
Toohbi elned Bip - 0T AIBA00 Y. QA0 PBeatbd 4ch amdaR Aled 28,
center, and a board which is provided with a plurality
0 hol & nPERE HoF m e & hoASGORC S/ EPSundY ng e frrence.
bul |l 's-eye concentrically and circularly and which is
Beecthered thdto appléraftionchpebasesl ARGy eprnthGhvisiBs the
dart called "soft dart" at the target, the soft dart
hriefitn ehe Botardftva fasith tod¢ hR¥ilsy aJatamesdnd. Fatent
When the soft dart is inserted into one of the 1
Mo bscafian Hogel OBkr 38 3P 18ack ideghem Deratoek ¢hus2004,

obt ai ned .
the entire contents of which are incorporated herein by

reference.

TECHNICAL FIELD

The present invention relates toadart game apparatus
in which a player holds a soft dart and throews the soft
dart at an image of a target displayed on a monitor.

BACKGROUND ART

A dart board of an electronic dért game apparatus
is composed of a disk—like target that is constituted by
a bull’s-eye located in the divided center, and a board
which is provided with a plurality of holes in the form
of a honeycomb surrounding the buil’s-eye concentriéally
and circularly and which is sectioned into different
scores.

Aplayer throwsadartcalled™softdart” at the target,
the soft dart being in the form of a resin rod having a

thin end. When the soft dart is inserted into one of the
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noves the target board backward, whereby an electrica
contact is closed. Accordingly, a detection signal is
sent to a control circuit, and thereby a
predeterm ned score 5 on the target board is displayed

on a display board. Wen the electrical contact is _
habreQn ahadi%sct Predd @ bReadt s e gBERtone B8k hiPHEPPLained

el astically, and the target board into which the soft
AT eS| Shender i &It E’oe@%gaa%bwrdmé%%@ebvhén electrical
el ectrical contact is opened and the target board is
aankeetidfedles athe G grhal nedsit  oie ieret &6k s Mealtifesent
next dart is thrown and inserted into any of the
tolescont R el boap 8 dwhilies Keept nreHe tegming@rgcore
inserted into the target board, the next score is

Qettdrg dar g8t Tee Bhd Dt icaeha aft or mad igie} @ teo dKRde heWhen
backside of the target board sends a shock to the

tHoarel settilermed comtacscdre cmiasd di sposéachinimial tpentact
target board. This board is equipped with an ,
saeeienchs regrteeed ahepéinalie/, ehecthiechrreenmt Repridsinto
cl osed by the shock, whereby it is 20 detected that

wiheclr Fofs sarfd idriet tbd insentrd bbarpushre bty whereby
detection signals are sent to a controller. The .
tdonte bt Bricalic Wagttesct hesseprasd whic frbeg & a spFayeard is
on a score display section (see, for exanple,

rripanesd tondxaen aedgpardntePebriioat itdre N0 £2004- 65973
(P.1, Fig. 25 6) and Japanese Exam ned Patent .

Publ i ¥ateirorting. nSBL- 8468¢ iP.threvy. aayl) ingentrdothép any
hand, there is a ball-throwing gane 2 equipnent which

4% provirdéd sworh:the ptardgkitt posfrdpihthdp keeping the soft
dart inserted into the target board, the next score is
detected.

The end of each dart that projects on the backside
of the target board sends a shock to the board sectioned
into score units disposed within the target board. This
board is equipped with an electrical contact, wherein the
electrical contact is closed by the shock, whereby it is
detected that the arrows are inserted into the board, and
then detection =signals are sent to a controller. The
controller calculates the scores, which are displayed on
a score display section (see, for example, Japanese
Unexamined Patent Publication No. 2004-65973 (P.1l, Fig.
6) and Japanese Examined Patent Publication No. 561-1680
(P.3, Fig. 4)). |

On the other hand, there is a ball-throwing game
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sensors for detecting a position through which a

throwmn ball passes, the optical sensors being

provi ded vertically and horizontally so as to face

each other; and a control 5 circuit for sending, on

t he basis of each signal sent from each optical _

3B sBReddt st fly I heP po¥idieshwidh i mage wiyhafy of a@ptical
bal | reaching_ position to a djisplay screen that is a

$ R get Soff on dekgetdngplray el el Whsoeidh tHel ghze thrown
and_ pattern of the target displayed on the display .

ket dararesiothaknibl yadatemyopefoiny myranifdagutertically
operation on the control circuit. This ball-throw ng
Hadeheguizomdi 1 18 sontbgbirefaseckacthatthiest rakdoatcontrol
target is displayed on the display screen, the

Bl nF LIt foof septiled, sensbesbhslsdetfeetichgsiyaal sent from
position 15 through which the ball passes are provided
aek-an-feed semesvbddtartand Hoe ibaont &l odi ralcingrese Fhgnal
front of the screen, a controller for sending, on the
Plast sbaf leaetn g ndl Peeitt 1y ofe eachiisptliscals semgbr that 1s
detecting the position, an inmage signal of a bal

g eI RE pbsiti bhage dherdiaspldey ises eenh20etiMathiessaze and
target of an inmage display device, and the size and
pattern of the targett dilsyylayeeldom ttee dispbapysersesn are
are variably set by perform ng an input operation on

Yavel abdnt g of et peThics ciang ba imphérmme edtasneonahte control
gane (see, for exanple, Japanese Unexam ned Patent
Pubtiesti on No. 25 2003-159357 (P.1 through P.6, Fig.

4)). Incidentally, in the technol ogies disclosed in
Japandsel Ubexdaln PledoPaneny aRebt dearmemiNgs configured such
2004-65973(P.1, 3 Fig. 6) and Japanese Exam ned

Pt sbublkacitt dramNeet is displayed on the display screen,

the plurality of optical sensors for detecting theposition
through which the ball passes are provided face-to-face-
inverticalandhorizontaldirectionsinfrontofthescreen,
a controller for sending, on the basis of each signal sent
from each optical sensor detecting the position, an image
signal of a ball reaching position to the display screen
that is a target of an image display device, and the size
and pattern of the target displayed on the display screen
are variably set by performing an input operation on the
controller. This can be implemented as a dart game (see,
for example, Japanese Unexamined Patent Publication No.
2003-159357 (P.1 through P.6, Fig. 4)).

Incidentally, in the technologies disclosed in

Japanese Unexamined Patent Publication No. 2004-65973 (P.1,
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“arrow t hat

S61-1680 (P.3, Fig. 4), the design of the target of

each electronic dart gane is fixed, and the design

cannot be changed. Also, since the target is fixed, a
dynam c target 5 cannot be obtained. Furthernore, in

such target, although scores can be acquired by nmeans
B¥9a hockRngppf peanwisen Bxamdingd PasemtedPubdieadaran No.
sonetines falls, or scores are obtained by nmeans of a
Bhbck 684usét by Thengs! t hahecdridiohe | ndep tleirggd of each
According to the rules of a dart ganme, such scores do
ebuftrods q Hea hinbareofl sddritx edr oas doh earde sipgn cannot be
converted to real scores. However, if one does not

Gt Sfand Al r les ot hegt gupe tghand 1 d p@ydynamic target
m sunderstand that scores are obtained and advance in
eFenginke crbhelnag -ni sunderstand that he 15 can

throw a dart again and actually throw one. Moreover,

i n t hd'urthashoge déscsiusdd tiar Japamebehougdx ariored can be

Pat ent PublicationNo. 2003-159357 (P.1 through P.6,
Fguigpd hriaakass gF afshdwk eppgdte ¢ whdeaclimnyéd byserted,

changi ng an inmage di spl ayed on the display screen.
ﬁ-ﬁ@ﬁ\@g@ﬂ; somatiame shdlalsl Br @t roawe atat beCh bagoedohy means

2% one as with a strikeout, the thrown balls hit the

Qfar getstamdkt lvavuded| by thusnuke ext alnnes blrownsarted.
the target on which there are no balls. In the case
Agcahiécha hibsthectmbesgyt ias dapp! Dethet,0 suzh acdarss do count
ganme, the follow ng problens arise. Three darts are
gshrtdven nuinlpee o Hudal tviliereve bhe anetnohatonyetiesivio real
first remains inserted into the target. Therefore, the
#orght f Homesach opt icced dsmsorot satbfleckednbythikerules of

a dart game, he:mayznisunderétand that scores are obtained
and advance in the game, or he may misunderstand that he
can throw a dart again and actually throw one.

Mcreover, in the technology described in.Japanese
Unexamined Patent PublicationNo. 2003-159357 (P.1 through
P.6, Fig. 4), the design of the target can be changed by
changing an image displayedonthedisplay screen. However,
after balls are thrown at the target one by one as with
a strikeout, the thrown balls hit the target and then fall,
thus the next ball is thrown at the target on which there
are no balls.

In the case in which this technology is applied to
a dart game, the following problems arise. Three darts

are thrown in one round, wherein the dart that is thrown

first remains inserted into the target. Therefore, the
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is thrown first, and, even when the next arrowis

inserted into the area where the light is bl ocked,

the optical sensor may not be activated. As a result,

the position of a dart 5 that is thrown subsequently
cannot be detected. DI SCLOSURE OF THE | NVENTI ON
IPeh e figrat aafdh pdsieit L SRR T dns e a9 ¢ iRied hienatrew that
of the above problens, and an object thereof is to

Ioht&inP R fdaf tt boa @ RGP SRR h@d%%xBra%r@Wak?i%%serted
machi ne for 10 conpeting throw control in which a soft
igdre the ancarvybar etiae ighheswhlricksadi Sherekiegl sensor
into a target and remains inserted on the target,

mge rety b grcdsi Breedal chFat gt suhker EPR, PRR&H 18 ofapt dart
falls after being inserted, the score_ for the thrown

et 15 RO QBuntelsaguergol it caggothdie thet e5tese

can be played according to the original rules of a

dart game. AnofHECIHhPERE OF {THER pe MYENT [GN/ention is

to obtain a dart board in which, even if a dart . ,

t hr owFhetr ¢ Frerdartthe pegrar i hlinv st hottl peiomgrived in view
inserted, the throw can be 20 recognized. A further _
hjtdeg 3T Y heP Tl ATiSon 2610 BRe opriesentthapppfcheibp ¢Rtalin
to obtain a dart board in which the pattern or size
sofdatie kiartdbado® tedth e 4 reamy ehafgedapy ks mpchhne for
i mage di splay body. 25 Yet another object of the '
domieptiog ohrdve qasept lapphicdt ifordfst 2 Bbtal 2l arrow
dart gane apparatus in which a trouble of _
thept dal ndyraawachi nyt dl g driyeeread betel afiaagel sn@yremains
di spl aying the target on an inmage display device, and

.inserted on the target, whereby scores are calculated,

wherein, when the dart fallsafterbeinginserted, the score
for the thrown dart is not counted as a point, so that the
game can be played according to the original rules of a
dart game.

Another object of the present invention is to obtain
a dait board in which, even if a dart thrown at the dart
board falls without being inserted, the throw can be
recognized.

A further object of the invention of the present
application is to obtain a dart board in which the pattern
or size of the dart board can be freely changed by using
an image display body.

Yet another object of the invention of the present
application is to obtain a dart game apparatus in which

atrouble of replacing/attachinga target canbe eliminated




10

15

20

25

in which the size or pattern of the target is freely

di spl ayed on a display screen so that an interesting

game or practice can be perfornmed. 5 Moreover

anot her object of the present invention is to obtain

a dart game apparatus in which a noving. imge of the
kﬂardgﬂe?pf@yapgprté;ﬁe&asr&%a@naalaawagsnglﬁé\h%@ dqeice, and
nmoving i mage as the target can be played. In order, to
igenihé¢d She s igs eerat tepasifct Agfactoof 1sifremby displayed
invention of the present application is a dart gane ,
Odppat AFHd 2 WBFER ShagCahh 7 edje i kpraytdag ganeqpr practice
di splaying an inage of a target; a panel body which

Gah dpgppsed Be@d- front surface of a display screen of

the image display device and through which the inmage

di spl ¥pee DR ¥ headlicdplady ablseteaf dfhe hprppagd invention
di spl ay device can be observed; and a coordinate, .
Igodict P&t adiat éctiafd deviec entmta defeth Wl cRov R hake 1mage
position of a soft dart abutting and held on the
Fardle fogge A i réispspaad oo el M enttorwagte theving the
present 20 application is a dart_ ganme appar at us,

TR Ehd haBaden d helglee BRIy BeBybehidR¥RSpl ays an

~image of a target; a panel body, which has a

pl ur allit p re¥e héle s Buchivhaviinlg abliedss- sedrdvhalaspget of
substantially the sane as that of an end of a soft

tdeir tinpsngfiosh afs Wieadrersnd, 2R bhdihdotovidr @ ebrht dJame
hole, with an inclined surface in a ridge taken as a |
aparajer t Bet vieehch@r agipacene gkol esp landlewiieg fer displaying
di sposed in front of the imge

an image of a target; a panel body which is disposed on
a front surface of a display screen of the image display
device and through which the image displayed on the display
screen of the image display device can be observed; and
a coordinate position detecting device that detects a
coordinate position of a soft dart abutting and held on
the panel body.

A first aspect of the invention of the present
application is a dart game apparatus, which has: an image
display body which displays an image of a target; a panel
body, which has a plurality of holes each having a

cross—-sectional size substantially the same as that of an

end of a soft dart,

which is also formed, extending toward each hole, with an

inclined surface in a ridge taken as a border between
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di spl ay body, and through which the i nmage can be

observed; and a coordi nate detecting body which is

di sposed on a front surface of the panel body and

detects coordinates of the 5 position of the soft

dart, the end of which is inserted into _any of the |
agllr et PR ofe holad WiHeileilP EAs R dilmateondepct i figmage
body has at least four rims, in which so as to

ddgit espdmrY o ate Hhoirueh il i elc-paiia g gan be observed;
light-emtting sensor section and a |ight-receiving
agehacroeedineh of det e tderebridyghight 1 MRS §§ Athe front
light-emtting sensor section are provided
siugsireet i ¥Bl Yhenpehe lr besmarshgiat e ¢ heecparfddetigs of the
paral lel and, and the |light-receiving sensor sections
routioforheft Mhepaiaft ddeser Bhecledyd ©of whight 1s inserted
em ssions of the light-emtting sensor sections by 15
inHe sofv odfatheimberedd tivhed bhé eganvhelcdy! thtfecelpyrdinate
the coordinates of the position of the soft dart are
dédiect bdg bAdyebornd adspgexasbf LoRE Favent ilen Wilgheso as to
.present application is a dart ganme apparatus, which
Clegss e spehfage thit fislwy higds, i e padisplody s hhdhiragaiiting
a target; a panel 20 body, which has a plurality of

sleol sesr emehthavi vgch acrlosgh Seteicenial 1wy zeesabst astdal ey for
the same as that of an end of a soft dart, which is
daltsrc f brged, 1 @xt emdiingt edwdryd thachlhehé-amitht bpg sensor
inclined surface in a ridge taken as a border between

s&dj cemt alel ex,cehdedhirelsrecdivpdyedn Fps Fingt agfranged

“the image di splay body, and through which the inmage

feare beoobserved; Pazed le¥i rsd.coordi dce Hegbétinggreiving
body | ayer and a second coordinate detecting body
Sleapar sachiohawsiwh dhBstheutwo pairs detect blockage of

light emissions of the light-emitting sensor sections by
the soft dart inserted into the panel body, whereby the
coordinates of the position of the soft dart are detected.

A second aspect of the invention of the present
application is a dart game apparatus, which has: an image
display body which displays an image of a target; a panel
body, which has a plurality of holes each having a
cross-sectional size substantially the same as that of an
end of a soft dart, which is also fofmed, extending toward
each hole, with an inclined surface in a ridge taken as
a border between adjacent holes, and which is disposed in
fronfoftheimagedisplaybody,andthroughwhichtheimage

can be observed:;
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rims, and in each of which, so as to correspond to the
four rinms, two pairs of a light-emtting sensor

section and a 5 light-receiving sensor section for
detecting light emtted by the light-emtting sensor
section are provided respectively on the rins

¢ ahgletl FRcECPEF el ¢ ndphrsltiiad bagherled vet handegopgcond
coordi nate detecting body layer is disposed at a

G @Bet Bt Ste o SpL RGeSty eI wi EACHeSdecthiohtBas four
the first coordinate detecting body |ayer, the

Tight -3 ViaRfF s s v i<det iohs Sotie 8P rRsAcms & tée four
provided in the first coordinate detecting body |ayer
Weract tYPoRRAGE OFF 15 dhIlehT eBilsfd nef sgiesor séction and a
light-emtting sensor sections by not nore than two
Kbk tdaecs insey sed I%r s ke fpanéetBedyindhépdiyenitted
coor di nat es of thelgosition of each of the two soft
Rtar tshar eldetdctasl LhAB Gt heensyht - Peeéilping asehsgprovided
sections out of the two pairs provided in the second

rooP Erhdve ldeerdti g ibsoyr rapeed Hecect opifrkaga marallel,
| ight em ssions of the light-emtting 20 sensor .
vHee¥ eohs e aseriondg s@@@rgamawsé.et@@tiwq) brdyparreyer 1s
body, whereby coordinates of the position of the third
dosposadrat amy ekt berad nldi sorlastenent EHidle gdpdcrespect
of the invention of the present application is a dart
anetppaf hras, ekcddiiaste 2Gesmcitiage dispYyayldpdéy, the
whi ch di splays an image of a target; a panel body, .
Mihgleh-hased wing alsiens of Beladsi @agh wdyvi A the two pailrs
cross-sectional size substantially the sane as that of
Brenidad ofn atbef tfigazt, calvihingteal sleforhkdg body layer
extending toward each hole, with an inclined surface
dettectildgeckalgen ofs 1ight emissions of the light-emitting

sensor sections by not more than two scoft darts inserted
into the panel body, whereby coordinates of the position
of each of the two soft darts are detected, and the
light-receiving sensor sections out of the two pairs
provided in the second coordinate detecting body layer
detect blockage of light emissions of the light-emitting
sensorsectionsbyzithirdsofﬁdartinsertedintothepanel

body, whereby coordinates of the position of the third soft

. dart are detected.

Furthermore, a third aspect of the invention of the
bresent application is a dart game apparatus, which has:
an image display body which displays an image of a target;
a panel body, which has a plurality of holes each having

a cross-sectional size substantially the same as that of
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a border between adjacent holes, and which is di sposed

in front of the inmage display body, and through which

the image 5 can be observed; a coordi nate detecting

body which is disposed on a front surface of the

panel body and detects coordinates of the position of
amenslo? £ agee £+ davet enth ¥ h s e hspsfarmed e onfapg toward
any of the plurality of holes; a target coordinate

e @ dyel sectildd tdatisediasda Pusfateniboar dilfkde brken as
the image of the target displayed on the inmage . ,
oo s veeq déf eceimaticoe secdniwhfkhis disposed in
cal cul ates a coordinate position of the position of
s off tharima aeati el pitloo ds, taed phrsiudoip i @y the image
-means of a detection signal sent from the coordinate

Gkt eeei pgsiegdied and det er mi nes whet her the coordinate
position nmatches the position coordinate stored in

the target coordinate storage section; and a reporting
section which reports a result of determ nation nmade

ley coz@ d irea Het @e reratiinoh bsudy ivdni civor eclespogefiogint B front
aspect of the invention of the present application is

sl ibacegafet hppaeatds body chntade teahsi page Hirpray of the
body whi ch displays an inmage of a target; a pane

ooyt iehi off fae s@furdbirty dheaoired efchhgh g Zongerted
cross-sectional size substantially the sane as that of
lartemnyfod sbkt pdartalihivcl fi Sicdlesd; far red gedx tcaml dgnate
toward each hole, with an inclined surface in a ridge
stakemgassegtacbortdert betoven adpaséht cpolcer dhdatisi olf the
is disposed in front of the image di splay body, and

i peIght whih e ht & he eitnelgesp tane Beonbskevedpge fdirsplay body;
coordi nate detecting body |ayer

a determination section which calculates a coordinate

position of the position of the soft dart inserted into
the panel body, by means of a detection signal sent from
the coordinate detecting body, and determines whether the
coordinatepositibnmatchesthepositioncoordinatestored
in the target coordinate storage section; and a reporting
section which reports a result of determination made by
the determination section.

Moreover, a fourth aspect of the invention of the
present application is a dart game apparatus, which has:
an image display body which displays an image of a target;
a panel body, which has a plurality of holes each having
a cross-sectional size substantially the same as that of
anendof asoft dart, whichis also formed, extending toward

each hole, with an inclined surface in a ridge taken as
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and a second coordi nate detecting body |ayer, each of
which 5 has four rins, and in each of which, so as to
correspond to the four rinms, two pairs of a
light-emtting sensor section and a light-receiving
sensor section for detecting light emtted by the _
3 ikghtdehiketrigesenddr et itonl af e apdovhdel 15 disposed in
respectively on the rinms arranged face-to-face 10 in .
baeatic] thehtmggeohtispderdrpdte aed ddri gIbodid ¢layédre 1mage
bei ng di sposed at a predeterm ned displacenent angle

TR Hoe redepeElv ey thd i sisiceobrdnaice dedtatting body laver
| ayer, the dart game apparatus further having: a .
Etfafi@eWGQ@rddFﬁQtr@l@%@ seeinerbawydp e br exa@h of which
position coordinate of the 15 inmage of the target

lh gpfayedrénmst-hatidrdge eishl af wbdgh, sdé@eris mrerpaspond
section which cal cul ates a coordinate position of the
ostheodofr thingef twharkalnseetfed i hiohtreaigdnatg sensor
body, by neans of detection signals sent from the
F¢¢sioamndecdbhdhdourel aaveéndes enspmgs potiles, fandlobecting
det ermi nes whet her the coordinate position matches the
Poshti emidderdi bt Ehst drieghtnenid ttigrgetensordismgeion are
storage section; and a reporting section which
repoidedaresnd etive laeveyr beatdions mdeabgerchdace-to-face
deternmination section. A fifth aspect of the invention

igf péeapledentth@5apphicaviondisakeddet egdning body layer
appar atus, which has: an inmage display body which

Ik 5oy aissposiednge afrzedat geminged silsgtbmtenkly angle with
transparent panel body in which a plurality 10 of
todesceach hagi hgratcrossddecttiomat s zéngubstiant kakelry the
the same as that of an end of a soft dart are adjacent
dar t egeheot vy rainds afurpdleamdhsimface ertrarali mpordinate
toward each

storage section which stores a position coordinate of the

image of the target displayed on the image display body:;
a determination section which calculates a coordinate
position of the position of the soft dart inserted into
the panel body, by means cof detection signals sent from
the first and second coordinate detecting bodies, and
determines whether the coordinate position matches the
positicncoordinate storedinthe target coordinatestorage
section; and a reporting section which reporits a result
of determination made by the determination section.

A fifth aspect of the invention of the present
application is a dart game apparatus, which has: an image
display body which displays an image of a target; a

substantially transparent panel body in which a plurality

10
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hole is fornmed in a ridge taken as a border between

adj acent 5 holes, and which is provided in front of

the i mage di splay body; a coordinate detecting body

| ayer in which a plurality of optical sensors are

provi dedface-to-face in a plurality of intersecting

i PO DRE Fh I e g CEGTH TRC ERe Opanelf L Afodyrbistantially
order to detect coordi nates of the position of the 10

et 1531 125 t hleaénf Lo NWRPEHCifs 3 Redtt & T intid @ afb] aCBpt £O
the panel body, the coordinate detecting body |ayer
RGPt byi a8 alokechingfs ausfarce ke framél nBoy e kgdt each
emts a_ detection signal sent fromeach sensor in .

hoplet 16t fopmed Aner Sdd9 g adigeési ae rAATie braaniai acent
storage section 15 which stores image information and
okt i omd nflotphiti o rofieRe inegeoBitsplfaykd Pregnelisplay
i mage di splay body; an inmage controller which reads ,
QY | fedeO Af-srartet felk Satoin g ke dY hpgedat n o istppgyerrality
sectionto generate an inmage generation signal, and ,
ofi spltdyst Renisre ags Phe Viidegel arspitey boag impp lurality
coordi nate position cal culating section which,
callgfi st 28Ctife f3ieGohoBf PRer $BFt SH&MOYHEERE chihe panel
into the panel body, by neans of the detection signa
Hodinitrhe relsor dithded e det@ f Ay B6Gy Payehe position of the
det erm nation section which uses coordinate

i fordvet | ontleal el a@ Edvibichhis coop difigce 128 pasheilencf the
cal cul ati ng section to determ ne whether the _
roooe Hi hatdes ofthehegositineheofdathecsdny dwedymaedtem being
position coordinate of the inmage of the target, the
posvided alonodar diwafeckeiodgdhte padelnboly that emits a
informations to rage section; and a reporting section

deHi edit  eportisona tesgint of roeteardh naenG® hrele Bypcthhef the

determ nation section. _
intersecting directions; an information storage section

which stores image information and position information

of the image displayed on the image display body; an image

controller which reads the image information from the

information storage sectiontogeneratean image generation
signal, and displays the image on the image display body;
acoordinatepositioncalculatingsectionwhichcalculates
the position of the soft dart inserted into the panel body,

by means of the detection signal from the coordinate

detecting body layer; a determination section which uses

coordinate information calculated by the coordinate
position calculating section to determine whether the
coordinates of thepositionof the soft dartmatchaposition

coordinate of the image of the target, the position
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A sixth aspect of the invention of the present 5
application is a dart ganme apparatus, which has: an
i mge display body which displays an i mage of a
target; a panel body, which has a plurality of holes
each having a, cross-sectional size substantially the .
el g af ednIaht o Bad 16F thedigrfopmAL L A EATRY Sai}pt 1on
fornmed, extending toward 10 each hole, with an
3HE| ihed RPFREBY nS&Chidye tHKeR asteROBGEder bEERBEY ©OF
adj acent hol es, and which is _disposed in front of the
defegerdnsflian peage &Yd e odghewmidte theli Aegd L Wan
be observed; a first coordi nate detecting body |ayer
and a’seedidhcodPBPREt 0 fetldrd i Ag oy PRy &L ~ E46h BFesent
which 15 has four rinms, and in each of which, so as to
Rk ESpEAGN S heafrbug apemsPrrais pasr swpich has: an image
light-emtting sensor section and a |ight-receiving
Ferirbe Yseedvonhfieh ddatsartdng amim@q@n@gt@dt@)ygﬁﬁé a panel
light-emtting sensor section are provided _
hadpectilvet $he r AR ek bhyed § abeltas f géepohigying a
paral | el and, the second coordi nate detecting bod
qu82$ ~ SBeitdPh 5 posed Hibat prédatler withel sdimpladgt & of an
egggle with respect to the first coordinate detecting

v i ayepftt Hartdarih igdhd sappacatesrfaf 1 est ¢Rging: toward
an information storage section which stores inmage
daftlorimad pon vartd posi thehinsed mfwr hackohnof tHaldeigeken as
di spl ayed on the inmage display body; an inmage _
cbetads f drewhieeh pdadsettie hiodeye, iaidrwai Cbnlsfdbappred in
i nformati on storage section to generate an inage 12
geoiet atfi bhesigagk, dbsml divspddys ame tihiuges owhineh ithggenage
di spl ay body; a coordinate position cal cul ating
gttt b swr vk doalkc flatsds adwer pospticodedfegthengdpedy laver

dart inserted
and a second coordinate detecting body layer, each of which

has four rims, and in each of which, so as to cocrrespond
to the four rims, two pairs of a light-emitting sensor
section anda light~receiving sensor section for detecting
light emitted by the light-emitting sensor section are
provided respectively on the rims arranged face-to-face
inparallel and, the second coordinate detectingbody layerx
being disposed at a predetermined displacement angle with
respect to the first coordinate detecting body layer, the
daftgameapparatusfurtherhaving:aninformationstorage
section which stores image information and position
information of the image displayed on the image display
body; an image controller which reads the image information

from the information storage section to generate an image

12




10

15

20

25

into the panel body, by nmeans of detection signals

from5 the first and second coordi nate detecting

bodi es; a determ nation section which uses coordinate

information calculated by the coordinate position

cal cul ating section to determ ne whether the ,

TP BRRAOES DITRAL, pddid i hSBL 2 Yishd hdf tmadet Ofatidhe almage
osition coordinate of the inmage of 10 the target, the |

tfEnPesorditn X B Rg tet Bt Fhorhea Lenferinat§ ohection

storage section; and a reporting section which .

weheht §2ad ¢S of heePeEHtied® onf nhle By fithglart inserted

determ nation section. In each of the above aspects,

i eonthguPaticoh hedvisbpossiatie 9h dhfertine Holesabn from

the panel body are arranged vertically and. .

Hepi Zontab | pd peqAnd ioaerdanaten ddbectdme opogdles; a

(g%id, and optical axes of the optical sensors of the
for BRAREE 0t 62 ¢ hyoBodR igte Wisposedr di nigfe g ermation

such that the optical axes intersect with each other _

Gl oulatgssbyi ohe creedpoadiengosd td Susstlaitl ar g section

center line of each hole in the panel body. Also, in

tencte b rof@ it igpeths, cocuhingteat pdn the position of

possi bl e in which detection tinme for detecting the,

tdet eratbrdargnakteh eaphsépticdalcosupdbrast phethe image of

coordinate 25 detecting body is conpared with .

redet eggitned refeg ehteont cvw r dida phchetibe ddieeedohn the

time is shorter, the determ nation section determ nes

itthze rhé 100f & teargd sepdtlom3 antsarteeo r it.8.dt hrecdiaen which

board, and when the detection time is |onger, the _

R er i rmresm Isee fidmt denaéngitiexn maate biethgdfett edzkination

'S énserted into the dart board, and notifies

secCtion.

In each of the above aspects, a configuration is
possible in which the holes on the panel body are arranged
vertically and horizentally at regular"intervals in the
férm cof a grid, and optical axes of the optical sensors
afﬁhecoordinatedetectingbodyaredisposedatiﬂtervals
such that the optical axes intersect with each other at
a position corresponding to a substantially center line
of each hole in the panel body.

Alsc, in each of the above aspects, a configuration
is possible in which detection time for detecting the
detection signal of each optical sensor of the coordinate
detecting body is compared with predetermined reference
time, and when the detection time 1is shorter, the

determination section determines that the soft dart is not
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the reporting section of the results of determ nation.

5 In each of the above aspects, a configuration is
possi bl e in which when determ nation is nade that the

soft dart is not inserted into the dart board, the

soft dart, is counted as one throw, which is then . .
ingRrted tBtPhkher %BF?]Pﬁaréec@i%whﬁm thfefetection time
determnation is nade that the 10 soft dart is

Gishd e i nthetFetaAPLTGdar R Thetiant dghrrnines that the
counted as one throw, which is then reported to the . .
Sord 2Rl $EctPG® i Phgl WrPh T8 i ke wifly opRd notifies
corresponding to the detection signal. A further | .
LhheeePof tify pteskheni Aferdth®nt @EHILEA rRf dgtepmination.
above-descri bed objects is a dart gane apparatus, ) ,
\MﬂchInhéﬁc%noﬁmﬁﬁ?cﬁ%BVﬁy%ﬁﬁﬁcaﬁvc@(ﬁ%%fé?gr%¥lon 15

imge of a target; a panel body, which

h
PRIFEP L eyl BWINGT évfeeareﬁie%x/mﬁ@aéi@rrbé@-@géﬁ?%haw Ehgesoft

substantially the sanme as that of an end of a soft

% ignneh r&sgIded obmed, toe didithP 2ot tondig et dart
-hole, with an inclined surface in a ridge taken as a
Usorgfein bedwadn A abBAEOYWholvest CAnd SWHlE: i eBPEp6Sed 0 the
in front of the inmage display body, and through which
reper i ages eahlpe  obRErWRen Gnbealdsetdiale Badecthag the
body which is disposed on a front surface of the
spdrieldablyl antndetéeds 125 ¢ dot i dar EsbPeprdhe thssiggbh dart
of the soft dart, the end of which is inserted into
isnycointRe @isurate t Yhspwholwsl chhégeithen neekasitgichdie the
detecting body has rins formng a hexagon 14 where ,
repsost hgdri n8egitd odi spedetnPar Wi kR, i RCRliech 1ndermation
to correspond to the hexagon, three pairs of a
corgit seandingg tsenshe dedSidnl @ndsadriaght - recei vi ng
sensor

A further aspect of the present invention achieving

the above-described objects is a dart game apparatus, which
has: an image display body which displays an image of a
target; a panel body, which has a plurality of holes each
having a cross—-sectional size substantially the same as
that of anendof asoftdart, whichisalso formed, extending
toward each hole, with an inclined surface in a ridge taken
as a border beiween adjacent holes, and which is disposed
in front of the image display body, and through which the
image canbe cbserved; and a coordinate detecting body which
is disposed on a front surface of the panel body and detects
coordinates of the position of the soft dart, the end of
whichis insertedintoanyofthepluralityofholes, wherein

the coordinate detecting body has rims forming a hexagon
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section for detecting light emtted by the

light-emtting 5 sensor section are provi ded

respectively on the rins arranged face-to-face in
parallel, two pairs of the [Iight-receiving sensor
sections out, of the three Eairs et ect glgckage gﬁ

YRGhE BRPSSIIOHE Tof™% rer Fi ghEPemad MAf 2 teRdor tEelfitGhs + S°
b ot nore than two sof% darts inserteg 10 into the

%%ne ° hSRELHRBPBAY EBor HPfat RE*GL%he 95 ofpd S of a
each of the two soft darts are detected, and another
bhﬂ?%ﬁ%%%%ﬁ@ﬂ%?ﬁ%%ﬁ%aiela%ﬁ%esatl‘f&rnq Rgnsor
three pairs detects blockage of Iight em ssi.ons of .
TRt PPghP TPt EF g Rk AR S &t o B%/Y:;Fbc%ilrl&q"sfoﬁmlttlng
dart 15 inserted into the panel body, whereby ,
%%%FBFmﬁ%%tantﬁ¥ep@§QV%$e6fEQﬁP%ﬁFFHeéﬁtOHmﬁhe rims
are detected. According to the above configuration,
EilﬁJéaPﬁ&&e gﬁcfeﬁ@%aﬁffg‘é? di S plPRA/RL b§Lt het"r’%@lf”d]?%ploa@/ the
body can be observed through the panel body disposed
4%9%F6ﬁ¢QﬁlY%%g Q@nﬁﬁﬁuﬁﬁF§&P§Fkﬂﬁ@,oﬁhéﬁﬁﬁﬁh%%?tpalrs
is inserted_ into the panel body by throw ng_the soft |
Qﬁﬁ?cétb@ﬁéhﬁﬁﬁyﬂﬁ L t 19l 88 P FarE Chseldded trepitting
t he panel body can be securel detected by the

DR P Al SEEAISEISS dTY tTHeE fIP 56 gééPdﬁW@téoﬁﬁﬁ@&ﬁ¢%glnserted
body | ayer and the second coordi nate detecting 25 body .
Inyer thRoPaBfdr Pothe potiehr BPOFRE Nafses 1@l SoptPosition
dart is calculated fromthe detection signal_ of the
ShfeachaPt, tdé i na® fondid tinde” dadelieh Scthe and another
position 15 information of the target that is stored
Rl ¥ R tRedetIhBobraiedat e ¢ serafer sectiioh 2o uto” itde three
part of the target the soft dart is inserted, and the
rREkhft 8et@&tet nipkersage of light emissions of ‘the

light-emitting sensor sections by a third soft dart
inserted into the panel body, whereby coordinates of the
position of the third soft dart are detected.
According to the above configuration, the image of
the térget displayed by the image display body can be
cbserved through the panel body disposed in front of the
image display body. The soft dart is inserted into the
panel body by throwing the soft dart at the target, and
the soft dart inserted into the panel body can be securely
detected by the optical sensors of the first coordinate

detecting body layer and the second coordinate detecting

body layer. Moreover, the position of the inserted soft

dart is calculated from the detection signal of the soft

dart, determination is made based on the position
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Is reported by the reporting section. 5 Al so, the soft
darts inserted into the panel body can be securely
detected for each hole by the optical sensors of the
first coordinate detecting body |ayer and the second

coordi nate detectjng, body |ayer, thus the positiqgns of

iTHEO THBEEOT it WRPoh % 3 ur BRFLy 16 Heff80ard thE target

i nserted can be 10 securely specified. BRI EF
PHFENCHR THES FAW NES Bity. 01 "R P Hht o hafhe target

erspective view,of a dart ga apparatus; _Fig. 2 is__.

i vtk fof SalesAr et ;agfﬁetﬁf@g.rp%sqa%t &F &%%%watlon
persgective view of a dart gane board; Fig. 4 is a
15 deCRPEWSSF Rhetl&r £ogaet boGr 82 5 i's a bl ock
di agram of hardware of the dart ame apparatus; 20
Fig. 6i%a Frenforite@d¥ta pasar y%gEPg.%tn? iRagel body
cross-sectional _view of a panel; Fig. 8 is a front
SThBRet FEUTPAW BF L ACESSH HP A&ESD RRLERY hG SebFLea IFfghnsors
9 is an explanatory diagramin which a _second (ﬁS
Hetd& FbA SitayeP rPd Padde d 9'e @F 16 1o Yétldct§ bR Gy ee second
shown in Fig. 8, Fig. 10 is a figure showi ng .a
QR FHBRAE BRLECATHI B POy LA WiHi ¢ hi%bGedPRALE tons Of the
position is detected by nmeans of a change in the
Nrerdt 1EO I YyhEhy 8ol VE@ Iyt w 9F gt edigityserted can be

el enent ; o
securely specified.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an external perspective view of a dart game
apparatus;

Fig. 2 1s a side view of a scoft dart;

Fig. 3 is an exploded perspective view of a dart game
board;

Fig. 4 is a side view of the dart game board;

Fig. 5 is a block diagram of hardware of the dart
game apparatus;

Fig. 6 is a front view of a panel body;

Fig. 7 is a cross-sectional view of a panel;

Fig. 8 is a front schematic view of a coordinate
detecting device;

Fig. 9 is an explanatory diagram in which a second
detection layer is added to a first detection layer shown
in Fig. 8:

Fig. 10 is a figure showing a configuration example
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Fig. 11 is a figure for explaining operation of the 5

enbodi nent of Fig. 10; Fig. 12 is a flow di agram of

detection processing according to Enbodi ment 4; and

Fig. 13 is an enbodinment in which a first detection

|l ayer 22 and a second detection |ayer 23 ar

%%t%%%e@,coﬁéd&ﬁ}%% FEﬁ%bEFﬁé]ntlSz%t?‘g lpy gnegns of a

PREFFERED EMBCODI MENT OF THE | NVENTI ON . Hereinafter, . .

HHoER ieh it SofPPHE Wart ! bIaFd- andiVRE Py £ 1gats Teceiving

apparatus using this dart board according to the
®Rt7invention are described in detail wth

reference 15 to the enbodinents shown in the ,

drawi id< - Brbddi ferft I R el BEsEXBABSGiIThiPoFathen of the

present invention are described with reference to the

Ao FgeP R Hiv¥s &R7 external perspective view of

t he dart game apparatus 20 according to the present .

i nvenfilsh. 1% tReaddrtcWafeaJappardt B 4SCERETY fyfficessing

surface of a chassis 2 having a_ vertical rectangul ar

AHAFHEBEMES FRofdBent th' a2B4drt gane board 3 at

substantially the eye level of a player in a standing .

posi t £ - ﬁr% 5 Gt dthoderenft &R vhddssi figsh deteCtion

provided with a coin slot, a node selection switch and

tneerike ndt2afeCrEC Stevit thhRr bR HeEhé praferintegrated,

inserts noney into the coin slot, presses the node

el ke i BRroodiieent 12 eooyEl ekt Higanm® -node, and pl ays

a dart gane. TheEPIa er stands at a predeterm ned

position PREFFERED JFMBRETMEALS|QF BRE {TRVEAET hONof t

dart at a target 4 displayed
Hereinafter, embodiments of the dart board and the

dart game apparatus using this dart board according to the
present invention are described in detail with reference
to the embodiments shown in the drawings.
Embodiment 1

The best embodiments of the present invention are
described with reference to the drawings. Fig. 1 is an
external perspective view of the dart game apparatus
according to the present invention. In the dart game
apparatus 1, the front surface of a chassis 2 having a
vertical rectangular sclid form is provided with a dart
game board 3 at substantially the eye level of a player
in a standing position. The front surface of this chassis
is provided with a coin slot, a mode selection switch and
the like that are not shown, wherein the player inserts

money into the coin slot, presses the mode selection switch
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on the dart game board 3. The end of the soft dart 5

that 5 reaches the dart gane board 3 is inserted into

the dart ganme board 3, the inserted position on the

image is detected, and scores are displayed in

accor? nce wth the i serteg ﬁOSItlon In Fi t he

tAr 98t S4 % HatIF B A Ph&Ysheét 98T hs8d enr a

nor mal__dar ame is djsplayed on the dart gang

3, butTmP %éwrsﬂlsag- cﬁypﬁ&g@t&rrwa@sl?%b%lefllrafront
Vi ng e can be di spl ayed accordi

ﬁ!"lﬁ\‘f@rﬁ? ﬁs 91 1 RBIpr kR t‘s%Eﬁlftc%%%r?tg?ufgar@ﬁe%ﬁo%salayed

side view of an exanple_of the soft 15 dart.

PRrlze a%ﬁeg%ﬁtban%d 5 -ar éPa g8 % Pémtpﬁesgaﬁr%dart 5 that

material except for a netallic dart part and the en

tacpre ora F Samgn@QQﬁgs%f%sdéPﬁegﬁgﬁs&?%%tEP@ddart

Wi th safety nmeasures so that it is not thrust into a

%‘F%@ﬁj 3a Waf insmiet g e 0B rakhe T gedisretected,

made of flexible 20 resin at the end thereof, wherein

A TRATPS ARG Hd FRYYeEf 1B 3REPE @I tleohReghnserted

and a rear section of a small dianmeter section 6b

Rfa%+ hgOR -di ameter of 2 mmforms a circular truncated

cone 6¢, which flares into a skirt-like shape and is

connedfed +%- al | aF§e BRameted @t ore b e 2SamReasotfie one

tip.6,is connected to a front end of a netallic

Warfeln72 ROFBSLN dial tIBPsigoAnERlEy e® P rieap dart game

section of the barrel 7, and a flight 9 is provided

bpah ?eaPUdedtt cirPABrafr vt Mits shaf tnayke Wartieleg dpage of

the soft dart 5 is held in a hand, and the soft dart

& MO {THF SR I (iGN e ddsmlayed %@Wﬁ@laﬁ tRethgrieyention

mhereby the soft dart 5 can be
of the present application.

Fig. 2 shows a side view of an example of the soft
dart. All parts of the soft dart 5 are made from the same
material except for a metallic dart part and the end of
the soft dart 5, and the soft dart 5 is structured with -
safety measures so that it is not thrust intoc a person or
a wall, The soft dart 5 has a soft tip 6 made of flexible
resin at the end thereof, wherein the end is in the form
of a short circular cone-6a, and a rear section of a small
diameter section 6bhavingadiameterof 2mmformsacircular
truncated cone 6c, which flares into a skirt-like shape
and is connected to a large diameter section 6d.

The soft tip 6 is connected toa front endof ametallic
barrel 7, a resin shaft 8 is connected to a rear section

of the barrel 7, and a £flight 9 is provided at a rear section
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thrown straight. 5 Fig. 3 is an expl oded perspective
view of the dart gane board 3, and Fig. 4 is a
schematic sectional side view of the dart gane board
3. At the far side of the dart game board 3, there is

di sposed an image_displa evjce_10, a screen of_

Ghi ERLS! Shaye: PHEe ahaered ehowh Therrgih GArtip 4s held
target image 4a of a mgving object. The i mage disp] ay

v B2 06 c et FeaPPibd dAF @ © teF efPEPER, gi Bt e SOt
dj spl ay, personal conputer, liquid crystal display,

DR 2 oRB6, Plo Lt Gt SRt URSHIERibdatY, SOBF FRET Pkean be
A gane is played, standing in front of the 15 inage
QHE%WHyﬁig%%%#tthus a moni tor device of a rear

proj ector may, be used. When assum ng that the inmage

di spl &y Hev? ceS 181 8XPLOMRS HRUFREES Ictht'al ¢ a® hok el dart
dart board surface, the size of an official dart )
Fra¢ P AF fate 30T £ 9 ndhés, 2 (rRkeDBtiResersdoprY Réde view

i mage dj splay device 10 is larger than 18 inches. A

o3 Agsep&aéﬂ% MR P 20 At FRthifET Helq rolite darit game
dart 5 is inserted is attached parallel substantially
RIdERI ¥ t BheRe 4& ddhaseronl ofadife GlmRkyea i dprage 10, a
device 25 10 so as to be parallel to the screen. In
FFoRERoP Tt HEicn skl shbays2bhet harwss Hrovededin Fig. 1 or
coordi nate detecting device 30 that detects the

HostFPBR dMmade 48f Pidar MenwsRPt @PISBEinto the panel.

Fig. 5 is a block diagramof hardware of the dart,

gane apparafage Alcont 28l dErciR t 120 g2 densterdtier dyPy a
television, plasma display, personal computer, ligquid
crystal display, monitordevice, electronicdisplayboard,
or the like. A game i1s played, standing in front of the
image display device, thus a monitor device of a rear
projector may be used.

When assuming that the image display device 10 is
large enough to contain a normal dart board surface, the
size of an official dart board surface is 18 inches, thus
the size of the image display device 10 is larger than 18
inches.

A transparent panel body 20 into which the thrown
soft dart 5 is inserted is attached parallel substantially
cleosely to the screen in front of the image display device
10 so0 as to be parallel to the screen. In front of the

panel body 20, there is provided a coordinate detecting

device 30 that detects thepositionofthesoftdart inserted
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a controller 41, a nmenory section 42, and an operation
input 5 section 43. The controller 41 is constituted
by a CPU 4l1a that controls the entire system an
i mge processor 41b that perforns inmage processing on

a dis yed position of a video to be displayed on
%%E E%@bﬁ’ fhe size of the position, and a sound
signal_processor 41c that generates_10 a sound. The
menor ¥ 5&ct Poh 542 &1%%}65?&@&&%“@ I RENIT 45 Cﬁ]a‘Ehe dart
stores a programor data used jn the cantroller
HHYE a2 RRA %ruuAt%ﬂﬁEFgﬁI%F%@BFES49aﬁﬁo&§%§%%EUted by
of data obtained during a ganme. Furthernore, in the
Ebﬁé’lné'{ll’% FRPUL / %?maﬁm%ec&ﬁoé’p%?aﬁ%aﬁ’a%@ﬁr4§&Q%lnPut
15 connected to each of the control blocks 41, 42 via
He {LﬁpefiéaceT@@bCOflﬁéOol&e%t‘%Jor%Sp&ﬁé!sWs%\u’b@ﬁr%@yLﬁs&PU 1ia
to input various operation signals of a coin switch
tihat depddsls noheyeRbl IS @M%@e%rgaﬁelm@gseelwcessor 41b
swtch for selecting a gane node, and a start swtch.
R rier f RETSoMER 9 PERGRES SR Phe? CHSRIaYPEagSat 10N OF
game_. programin accordance with a boot program of the
ROM A28, LOcREs S S Y Hagen pFBEesssre P andn e helgsund the
signal processor 41c to read and process inmage data
RARIL560Rd a&Ca® $PBREASTANEHe PROVIADROT ahC dut phitgenerates
vi deo signal and a 25 sound signal to the imge
i SPPAY - de¥Ee MERNEAE BACEEOTStE% l@eqpeém&qﬁ%d by a ROM
I nterfaces 3a, 44a respectively. The target IS
4 & i g Eds 68 e & e DR @ Redpivagasezd idi ﬁ%y:ontroller
device 10. Thep |ayer inserts the noney for playing
a2 Rét 8 RAY |%tt%®%tt@mp@$a@eljéc@ OF eFarvis fvpefés b ypes

nmeans of the select switch |ocated on the operation
Pandptaggobtained during a game. Furthermore, in the

operation input section 43, an operation panel 43a is
connected to each of the control blocks 41, 42 wia an
interface 43b, the operation panel 43a being used to input
various operation signals of a coin switch that detects
money for playing a game, a select switch for selecting
a game mode, and a start switch.

Once the power is turned on, the CPU 41a reads a game
program in accordance with a boot program.éf the ROM 42a,
causes the image processor 41b and the sound signal
processor 41c to read and process image data and sound data
stored in the ROM 42a, and outputs a video signal and a
souﬁdsignalix>theimagedisplaydeviceIOanuianacoustic
device 44 wvia interfaces 3a, 44a respectively.

The target 4 is displayed on the screen of the image
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and operates the start switch, whereby a dart gane

starts. 5 The CPU 4l1la controls the progress of the

game in accordance with the ganme programread from

the ROM 42a, and uses a coin insertion signal sent
romthe operation _jnput section 43 and an input .

U b TSt e it nd i Paed s hiten Lo e R B p T Playing
switch, to_conduct a gane n%ge desired 10 b th

IS R LTS HEBPET BRFSWSCT A /sBRL °Fart 2 HAFREALT Jet means
4 from a_predeterm ned di stance away fromthe

heldaF o5 S hRA Tt AL HEOY 11 Xfed S RoOPnb B 8@ STttt AP pAfd 432/
body 20 of the dart anme_board 3. In this manner, a

%@R%%F%e*abe\m%r?h%wﬁc%f vhershy avhpEh ¢S starts.
pl ayer throws at the target 4 displayed on the inﬁﬁg .
di spl APevi e 41¢ FFORRECGEE BRaPdO I E T sttt &S i FRBe 11
t he panel body 20, the coordinate detecting device 30

AfeF REFENCRe WEgTR R, 9BRE RIRIERT BR2G SFaM dHtai Rel 42as
fromthis detection is sent to the controller. Then ,

He DO EPY A2ANcHRFETESt heS Hebadt SR tsifdirdt Wag ipperation

coordinate, information stored in the ROMto detect

AR L esPRRELRG 2C08REi ARt A8PUMS At mEDbstEPBntWReFBleCt
the soft tipis inserted is specified. The score on

- Rkt eRraRt ththistir KosrddgohdsS ¢ 60rBich s gpBeiFpeg desired

position, is read froma table stored in the ROM and
LebukRedPasY£poi nt, and the i nage processor is caused

to digplay a change in the video image of the target

and PQ[ﬂi%ﬁﬁ?ﬁthﬁpvﬁethﬁa§@f§i@EF yadethgetapget 4 from
whil e the sound signal processor is caused to
ydies At Beanddarl dFShapsientawaei hgoBcbhed caff ¢S, and the

out put the sound from a speaker.
soft dart is inserted into the panel body 20 of the dart

game board 3. In this manner, a game is played. When the
soft tip 6, which theplayer throws at the target 4 displayed
on the image displaydevice 10 of the game board, is inserted
into the panel body 20, the coordinate detecting device
30 detects the soft tip, and a detection signal obtained
from this detection is sent to the controller. Then the
CPU 41la compares the detection signal with coordinate
information stored in the ROM to detect corresponding
coordinates, whereby the position where the soft tip is
inserted is specified.

The score on the target, which corresponds to the
specified position, is read from a table stored in the ROM
and counted as a point, and the image processor 1s caused

to display a change in the video image of the target and
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Accordingly, the control circuit 40 specifies the

inserted 5 position on the basis of the detection

signal fromthe coordinate detecting device 30, and

added points and the sound are outputted. The RAM 42b
ucceSS| ol ds the pqgsition _infor t

$0F et Th b Bt B PRECs BRI 4 14T heer § bl Wb S8 epbify sound
i nf or t|on t he nunber of .inserted soft darts and

$HEDAUNBEP C61° YHUndS ke Ehk° ganBer s tsr scealad @i pepoint

out utt|n |na es. apnd sounds based on these data
pFBc&8 g U E1A MG | FY Prelge®Bafa FREBKST -

'the RAM 4§ﬂi 5E}@the basis of a conputation result of

ft%%%’iﬂaa 8NLRE WFLECan § AlgeP et 4 ties sBRtigperted
t he ge di s Iay device 10 via the interface (I/F)

Ib?%Eﬂ-P 381 Ak, Pesdiid bt BB eo@tedtﬁqtetdomrémgmel sbtpg the

signal processor 41c is simlarly sent to
ROtet ne tee dicde Ut ¥y adeNd Gontdl age @ddgd Rﬁt%ﬁﬁt and the

44a. 20 Fig. 6 is a front vi ew of the panel body 20.
%Q%Pd éﬁe|§Q¥RVBF? vi ew of the panel body 20, and
Fi g. an enlarged view of a bordered square

sect i &“ﬁl% n ¥ pdr® ~ DHEGeL6 isdwh ko FRg. 6Re Figostion
IS_a cross-sectional view of the panel body 20. The

ehRITBsdy ot ith et agstahp fQIWEL ol theapg Bhrtee 151 breerted,

made of, for exanple, an acrylic material, and having
HQFengljzréf%iﬁﬁétt&ﬁtf}faltlhf HERGH® B tFr¥tef spét darts, and
di spl ay screen of the inmge display device 10. The

i fapBbe of rRENsHhel 2B8d\EDD gaBedilshopgoricesled while
depressed areas 22 follow ng the shape of a grid 21,

CtHeP ¢ hE iRgntide 7S el d S@mﬂﬁr‘e Riep? @seBdthesas ot nastens.

a hale 23 into which the dart
he image processor 41b writes image data into the RAM 42b

on the basis of a computation result of the program, and
the written image data is sent to the image display device
10 via the interface (I/F) circuit 3a. Also, sound data
cutputted from the sound signal processor 41c is similarly
sent to the acoustic device 44 via the intexrface (I/F)
circuit 44a.

Fig. 6 is a front view of the panel body 20, Fig.
6A 1s a front view of the panel body 20, and Fig. 6B is
an enlarged view of a bordered square section in the panel
body 20 shown in Fig. 6A. Fig. 7 is a cross—-sectional view
of the panel body 20. The panel body 20 is a substantially
transparent plate made of, for example, an acrylicmaterial,
and having the size substantially the same as that of the

display screen of the image display device 10, The surface
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is inserted. 5 On the panel body 20, the girds 21 are
di sposed vertically and horizontally at a regul ar
interval of approximately 2.5 nmthrough 4 nmon the
surface of the acrylic plate having a thickness of
afproxinatel nd each of

5 mm the grids 21 is

D e e bR B s T TS g e einf & B dpzpas 22

he. form of .an i.nverse_quadra l.ar ram d, on which
L Rt e T Re O BB 3R Pt G B CaRE ghopd each
0 0 through 45 degrees, The center of .the epr.essed
%fet}ezéper%g%ﬁ@ OERE SO 23 %E\ﬁ%@ 2 a%wgwpdbft%e dart
approximtely 2 mm The depressed area 22 is fornmed 15
%%tbnﬁeF 1 in which the bottompart of the inverse

quadrangul ar pyranmd is provided with a cylinder. By
this QFF UERGr B23 Rk LEAY daPr & RonEhgoso 4 he Afmefilsposed

body,. 20_.is inserted into the hole 23. The hol e 23 has
‘éergéEFil&ﬁ’ sPRE tHaE L 7 endddstantitald y rerdt e iad athggl of
of the, 20 soft_tip 6 |l ocated at the end_ of the_soft
FRETOXFHE CEOrY Hart™8 ChiemPatd tWe panéhepsir Dace of the
normal |y fIieﬁlin,a di rectiaqn perpendicular to the
AF Y asE Bt athfe HahRe Bodpiskname QhofPPEFNAFCégne T,
6a_in the flexible soft tip of the soft dart 5 can )
Néh SEHE B oY dSePEVdrdahe ifdndih e dypmend-like
In the case in which the soft ti 6 is inserted
HREEEPF AEGA He HEl &1 T Hm Ghufh URERESEr IRk RBAULAT
6b of 'the soft tip substantially_corresponds to

. . 23
R¥eA BT dmet e iof Ch e droiev23d 1mGsinke sHafia s arfelér formed
section 6b of the soft tip continues to nove to the
Aold FetebyL fRe t&TCiFar4 Praneared codfdscCcoitehect the

soft tip abuts on , ‘
depressed area 22 has the round hole 23 having a diameter

of approximately 2 mm. The depressed area 22 is formed
into a funnel in which the bottom part of the inverse
quadrangular pyramid is provided with a cylinder.

By this structure, the soft dart 5 coming to the panel
body 20 is inserted into the hole 23. The hole 23 has a
section size that is substantially the same as that of the
soft tip 6 located at the end of the soft dart.

The soft dart 5 thrown at the panel body 20 normally
flies in a directién perpendicular to the surface of the
panel body 20. The short circular cone 6a in the flexible
soft tip of the soft dart 5 can hit anywhere on the surface
of the panel body 20. 1In the case in which the soft tip
6 1s inserted directly into the hole 23, the small diameter

section 6b of the soft tip substantially corresponds to
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the depressed area 22 and then stops. 5 The surface of
the panel body 20 is forned into a grid, wherein the
inclined surfaces 24 are configured wthin the grid,

and each of the holes 23 into which the soft tip 6 is

ted d t t f th
e Figret e A PRanar S Fin ¢ sdifﬂ%é? éliﬂaﬁgarf%tlon
dth | d f 24,
PP e b SO a B The fietq iy 1A Tkl pshereby

nd s|ide on the |ncI|ned surface 24 in e . .

?e‘E%FSHiS’F tHHROPEC D EOTH P F <° nBEadé&ﬁq T #BpEs on
1§§ bg bei n ided by the hole 23, whereby the soft

¥ t9SPr§S r?%ﬁa' Po Sy heFE SESRSH the panel body
20. The soft tip 6 is made of flexible reS|n
thus I Hertarst &F vy s BRBEK WS the d&r OB-’“FF? sinto a
Wien the short C|rcular cone 6a positioned at the end
BiitheWdee i E6M iRl hrer t%rfﬁer%ﬁne?a‘l séFﬁaé%PI?fﬂ,lgumd
the smal| dianeter 20 section 6b is twsted in
Wﬁ?%h?l%ﬁeogrﬁﬁm|QQH|%%C%I%ﬁgth?hE°lﬁﬁ|%ﬁxﬂ%ﬁﬁf%%éCh the

reby the soft dart_ 5 is guided to the hole 23

ﬁﬁh“f t Helindr &5 theegdad t%spo@e@cﬂq iL@s thiet ﬁeéqurdﬁé FhRegrid.
of the grld 21. The ridge line that forpns a rid
e Rhg? 25 &he rﬁw%@csf ofhd by iRphas PREY d m%dlargely
surfaces 24 at both sides thereof at an angle o
QQﬁ%%bﬁdlﬁbedéﬁﬁé%Pe%ﬁﬂlrﬁﬁ@ﬁstﬁéfcéﬁﬂﬁ'QﬁrmﬁélghBP? end

circul ar cone 6a_ of the soft tip hits either one
ot thfe SHCT i thigel %d?¥%%e%h§4lnﬁﬁér§6§ﬁuﬁﬁiﬁﬁ ?é and slides

distorted in the direction of inclination,
Ahe-kdfingaires! jsughpaed<to J{I?I‘netlh%l%lecﬁéﬁnc .co%eiah%thole

t_he
23, and is embedded in the hole 23 by being guided by the

hele 23, whereby the soft dart 5 is inserted into and held
on the panel body 20.

The soft tip 6 is made of a flexible resin, and thus
can be twisted by a shock when the dart 5 hits. When the
short circular cone 6a positioned at the end of the dart
5collideswiththeinclinedsﬁrface24,thesmalldiametér
section 6b is twisted in a direction of inciination along
the inclined surface, whereby the soft dart 5 is guided
to the hole 23.

Furthermore, the soft tip 6 collies with a ridge line
of the grid 21. The ridge line that forms a ridge forming
a rim line of the grid has the inclined surfaces 24 at both
sides thereof at an angle of 90 through 120 degrees, and

when the center of the short circular cone 6a of the soft
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valley in the direction of inclination. 5 1n this.
manner, the nost of the soft dart thrown at the panel
body 20 can be inserted into the hole 23 and held in
the hole 23. Fig. 8is a front schematic view of the

coor.dj ate et ecti ng deyi ce coo di nat

§OR 0t P S unbRctiy %fo%?{l'se e %rb%fio%ﬁ £RE% dny the soft
f b d di

SHR (LR b SE0PEe Bonpi iy S T oF £OhtE datbt g e Whereby

oSi t he soft d rt. 5 serte 0
@b A et S P 8l P le! 2%t RELPHM at the
15 31 havin a rlat thickness and forned

%eg éﬂﬁ@@é%ﬁ %é? r 1P %ﬁ%ﬁ%%@ctlons 31a,

31b 31c and 31d that follow the rins of

screer bt the HRYEL - diF&S ﬁk?vgﬁe\ﬂfcé!}i% %%EE %‘We}%rown at

31 has light-emtting sensor sectiagn

h
%@% I{%En%f%@fz%o 15 ES 0S84 R sehsdrt ke &G bhd 33?5101 held

32d corggspondlng to the light-emtting sensor

Ractirsnge fhé2¥rght emtting sensor section 32a has a

pluralit light-em tting el epents 32al and 32a2

t hr oud H%Qa% isyRi FEOTfe SIGHRT2 F 2Eel VMg Oderddy coordinate

section 32b has a 25 plurality of |ight-recejving

%%%Ewgséﬁf% FHp2 ke o%@%rdszl@ﬁec&eﬁe%%hagtéevﬁge 30
ight-emtting el ements respectively. 25 The

Jﬁ @ﬂSJeH?Pieﬁg OFe ks TIEGG (ﬁﬂll’sfz%cﬁa%lgepPﬁrEh?t]?aQSfl body

light-emtting el ements 32cl1 and 32c¢2 through 32cn,

afhvi | B EhEhE glerdtRpVPnEedEisot N el EldiF 3 Hakags a role

of detecting the position of the soft dart 5 inserted into
the panel body 20,

The coordinate detecting device 30 has a rim body
31 having an appropriate thickness and formed into a
rectangle having four rim side sections 31la, 31b, 3lc and
31d that follow the rims of the display screen of the image
display device 10 respectively. The rim body 31 has
light-emitting sensor sections 32a, 32¢, and
light-receiving sensor sections 32b, 32d corresponding to
the light—emitting sensor sections.

The light-emitting sensor section 32a has a plurality
of light-emitting elements 32al and 32a2 through 32an,
while the 1light-receiving sensor section 32b has a
pluralityoflight-receivingelements 32bl and32b2 through
32bn correspond to the light-emitting elements

respectively.
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plurality of light-receiving elenents 32dl and 32d2
through 5 32dn. As the light-emtting el enents 32al,
32a2 through 32an, 32cl, 32c2 through 32cn, it is
preferred to use, in the enbodi nent,

infrared-eni ttjng diodes, in each of whi a .
| ght-Hhe dri it 8ms tRaS g aphow kP PECHEhaPClbrs a plurality

characteristics. As the light-receiving_elenents 32bl

Sy B B3RS eapmentl 355 1 OugR T aRe hnazen,
ot her and, hi gh-sensitive PI N photodi odes, can be

YREYS | ERPs prefdrRfF ¢ hutPeheSP | STt Pt et <l fas
among. .the Light-emtting elenents 32al, 32a2 through
%g‘gﬁgl%fc&i?f 1%5@%%65@96&3@@}9 83 EH-e e 32} £ e 42 Phrough
%%%ht-receiving el ements 32bl, 32b2 through 32bn,

®#: and 32d2 through 32dn be a pitch width R
bet ween the hogles of the panel body 20 (see Fig. 7%.
The | ifght “Rfi Siohg sBhsbE L186ct gieenbs 32@1, 3222 through
%%ight-enitting el ements 32al, 32a2_throu%h 32an) and )
B/ | PRt ertitttd A LBHEBr3 48Rt | bhsi3RrE3s&EeBIQuse, in
t hrough 32cn) are controlled by the caontrol circuit ,
e sPof emenfyr { R Ta T@aRe i hta g ghrdesit inmpskafewhich
in which current is constantly applied. Each of the
dppostAG o1 fhi Pleceidd by seé@ﬁ sekErsrRY 32piirectional
(light-receiving elenments 32b1, 32b2 through 32bn£
S 38 e@ight CF ecefdi R e se82d Y imD 2 emeBligh32bl,
32dn) is constantly in a 26 _light-receiving state,
Mk FNT YR et i1 s gl 3?@%H‘Fhéaéﬁho$2gﬁe on the other

|'i ght-receiving bodies 32b and 32d is sent to the
hagrdr o ighsgesipive PIN photodiodes can be used.

It ispreferred that the installation intervals among
the light-emitting elements 32al, 32a2 through 32an, 32cl,
32cZ through 32cn, and among the light-receiving elements
32bl, 32b2 through 32bn, 32dl, and 32d2 through 32dn be
a pitch width R between the holes of the panel body 20 (see
Fig. 7).

The light-emitting sensor sections 32a
(light-emitting elements 32al, 32a2 through 32an) and the
light-emitting sensor sections 32c {(32cl, 32c2 through
32cn) are controlled by the control circuit 40 and are,
during a game, in a light-emitting state in which current
is constantly applied. Each of the cpposing

light-receiving sensor sections 32b (light-receiving

elements 32bl, 32b2 through 32bn) and 32d (light-receiving

elements 32dl, 32d2 through 32dn} is constantly in a
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Accordingly, the soft dart 5 is inserted into any 5
of the holes on the panel body 20, whereby the |ight
axes that are enmtted fromthe pair of the
light-emtting sensor section 32a (light-emtting

ts 32al, 32 hr 3 d the, . .
PR T oatat Moalidon igg%%”ﬁwpetﬁpwﬁanal £rom
I 2 th h 3
e Ee Rk R R S D e oM S Gy 1 19ent 1o
| ocked., A d di
f?gﬁF% Cﬁorb%ggéESdi&geg?{gﬁsggg kP?ght-receiving
el enents 32 throu bng nd light-rec |y|n%
sensor~Seet 6H (j ???gﬁ? ePerdiftsr B2y 110t any
Shnt gho Pt Fhe ergak io%éiﬁ"zectéfwé%‘%‘fﬂ'a%rotpﬁeim%t
rol circuit 40. The control circuit 40 dete

%";‘/ Gire ﬁéﬂﬂet%%‘érﬁ%o%ft %eaﬂrgﬂ? t%%ém%-gr@ﬁggrtng sensor

secglon %ﬁb rece|V|ng el ements 32pbl,
THrbugh 1Ja taﬁvl&r He @} eReRts &2831% %%@%n through

3 d2 throu 32d which the Iight is not
FetRi ve&né% %%%/ ﬂlgg%oﬁq%EEl%g X SERFVE cosditnpRs 32¢
of ,the soft dart 5 inserted in the panel body 20 can
bt péciefiddt I BAE RRRE 523 26 te, 37 A2t HareHed g%cwmﬁssmg
t.he target 4 shown in_Fig 25 1 is displayed to X
féﬂﬁ%\l% @frthcgla%elnt%eaaélné( .dslr%&%eapédrl%pae%wa y are
ngetlng for total points by throwing the soft dart
kEfber A61C Q4 R Evhr%léetq%ﬁspomﬁhﬂﬂ élgévt tEReeiving
|n the configuration of the coordinate detectin
FRFLE 86N 190 F g IB L TRG el Hap Jaril §éﬂearltp$ otﬁ]@ilw 32b2

that, when the soft dart 5, which is thrown first,
q%ﬁ%?ﬁ&l?%@Pteéﬂ light-receiving sensor section 32d

(light-receilving elements 32d1, 32d2 through 32dn) cannot
receive the light, thus the light-reception signals are
not sent to the control circuit 40. The control circuit
40detectsanyoftheelementsofthelight—receivingsensor
section 32b (light-receiving elements 32bl, 32b2 through
32bn) and any of the elements of 32d (32dl, 32d2 through
32dn) by which the light is not received, whereby the
position of X and Y coordinates of the soft dart 5 inserted
in the panel body 20 can be specified.
Embodiment 2

Here, in the case in which the target 4 shown in Fig.
1 is displayed to play a normal dart game, the game is
executed in a way of competing for total points by throwing

the soft dart 5 a number of times (three times). In this
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in the panel body 20, the emtted light is bl ocked,

whereby 5 the coordinate position of the soft dart 5

that is subsequently thrown cannot be detected.

Therefore, in the second enbodi nent, the

configuration sho in Fig. 8 is taken as g first ,

GRtEet idh trayEP éL,thl?ﬁJﬁgoge@dﬁsmﬂa%t EEPEGH NahRerdggecting

iis further provided_10 in this configuration, whereb

?ﬁglgﬁoggnﬁﬁﬂ‘@né& prdol 8m TBER HBAYeEEILFE]2 PrOble“ythatf
ecifically, as shown.in Fig. 9, the second detection

‘1§1§98rt%%8i<>§ytpﬁi%itc?edww1€ﬁi %ﬁ%%ﬁwn -1 Tght SBAMAS wgSerted

sensor sections 34a, 34c, and the pair  of

1P gHe Paast VRP s élsoF REseBaEticshd 194y 184kl ogkgdyhwhereby

first detection layer 32 is rovided with the sane in

Hheof 9 gt Laatsct PO 1At é’rfgl épe smfithodgktrig. that is

shows the second detection |ayer 33 on the outside of

T RS FALan ey eERTENT £A1R3Y P6r ddfecFBad0on of

expl anation, actually the second detection |ayer 33 is

20 pr oA ee8LPA rhe ddhe pilde ageERed | r smkpdbBengm  the

| ayer 32 of the rimbody 31, or on the front or far ,

SPHELF AT OR iFRAVW R dite éti%n Sl B dra el aerel 1FE ¢pbection

reason of explanation, the second detection |layer 33

13YBEsidi REFP B8 i ARrERIGTIP R lmvsady 3 it préherregovided

to as "inclined rimbody" hereinafter) in front of

imd i s Sonfet @RERSA gy EReFED Y Fhaabsatsirn BbprEd BROb lem

| ayer 33, the light-emtting 28 sensor section 34a is
HLpbsedasP bredpper left rimsection of the inclined
rimbody, and the |ight-receiving sensor section 34b
cor r esFoelt hgced oheapigmwenin Fiifg Sefdisrsecond detection

layer 33 is provided with the pair of light-emitting sensoxr
sections 34a, 34c, and the pair of light-receiving sensor
sections 34b, 34d, and the first detection layer 32 is
providedwith the same inanobliquedirection (withangle).
Although Fig. 9 shows the second detection layer 33 on the
outside of the first detection layer 32 for the reason of
explanation, actually the second detection layer 33 is
provided in the same plane as the first detection layer
32 of the rim body 31, or on the front or far side of the
first detection layer 32.

Here, for the reason of explanation, the second
detection layer 33 is positioned in the inclined rim body
(referred to aé “inclined rim body” hereinafter) in front
of the first detection layer 32.

In the second detection layer 33, the light-emitting
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section 34a is disposed in a lower right rimsection
of 5 the inclined rimbody. Simlarly, the
light-emtting sensor section 34c is disposed in an
upper right rimsection of the inclined rin1 body, and

[ ight I, ng, sensor section 34d ondi n .
19%ERE T PG &#f‘ﬁ 37 Sgettih UBRET 4 o4 Tim Section
di sposed i eft rimsection, the inclined
T iR oty e T ach 2y bmf% dotbeoiphoreaf v i sensor
des rlbe n Fi I| mtiing sensor
SEEibRe R cnlrssdonatne sséa.vegﬁt SPidring ygensoT
inf&ared em tting, di odes 35a1 15 35a2 .t hrough 35an
%ﬁﬁa 3801 348545 ¢ %E@ﬁe%dﬁl 3 nlQUeR réth\iEhuréH“ gection of
ht emtting axis has the narrow directiona
dhar 4BE Hrﬁ$c€lm0q09We ot her hand, the
light-recejving sensor, sections 34b and 34d have,
r espe&%%ir?rlé('pFBreaiLfoJ?to‘femJthﬁpghs§€ﬁ§|rt FeE AR 34c is

$hotod|odes 35b1, 35b2 through 35bn, and 35d1,  35d2
HPBUgR SSBnand%PEﬁE ¥?%HF Fé@e?@Fﬁdc”bpgnEH?slnF%1P§d-rlm
ﬁ) ferred that the_installation intervals anong the

chm eRTYY i nigh el et FNACEHBHG 4 heS $T §AE - ré@éﬁ&?@ 34d
25 elenments be the pitch width R in which the
QQQH?SQ?ﬁg%ﬁgéébﬁhﬁiéﬁﬂh&n?m%ﬁﬁléﬁéﬁﬁﬁﬁoﬁa§§§§lon 34c is
through the hole 23 of the panel body 20, as
Qk%%??ﬁ@dlpnaFﬁ@WQ¥ 12of e £ ﬁ?&tl@q:§ﬁx§§ﬁt%PCllned rim

xplain a case in which the soft dart 5 is inserted
A B and C of the panel body 20 in this order

As in the first detection layer 32 described in Fig.
8, the light-emitting sensor sections 34a and 34c have,
respectively, apluralityof infrared~emitting diodes 35al,
35a2 through 35an, and 35c¢l, 35c¢c2 through 35cn, in each
of which a light-emitting axis has the narrow directional
characteristics.

On the other hand, the light-receiving sensor
sections 34b and 34d have, respectively, a plurality of
high-sensitive PIN photodiodes 35bl, 35b2 through 35bn,
and 35dl, 35d2 through 35dn, as the light-receiving
elements.

It ispreferred that the installation intervals among
the light-emitting elements and among the light-receiving
elements be the pitch width R in which the light-axis of
each light-emitting element passes through the hole 23 of

the panel body 20, as described in Fig. 8.
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First, the position of A can be detected by detection

5 signals obtained fromthe pair of the light-emtting

sensor section 32a and the |ight-receiving sensor

section 32b, and the pair of the light-emtting

sensor, section 32% and tge Iight-receivin sensor
&CeEr

secti 6iF32d ot 9t hé +7r8Fe%y PoIF 1RyRrC R 1) KRYER the
wh h ft dart is insert ' t he,B iti
FHEC, 05 81 hat b peaa D ione the #1958 it Btk o Tagd ody
f? .ov%éyaps Lth that of the A position, whereby the

ght "8t t¥d*Ffomthe Iight-emtting sensor section

32c is.. blocked. However, since the Y coordinate is )
S T ordrme Ty s o Tl T Rebsr SRt FRAYY dftection
coordinate is detected.b detecting.l.ight em ssi.on of
T ST e R PGB oY padat b 824 Mlesib) Tifd Sensor
osjtion_can be_ specified. Mreover, when the soft,
TtiP8 ?%@e@%ﬁh i o{%ﬂgt‘é%ﬁﬁﬁY+%ﬁ,s?ﬁé9% section 32b,
coor.di nat e, can detected in the first 20 detecti
St RO SR Ak it L SRUUBUL RS PR T (1 ol LI
t.hat .of .the A posi.tion or B position cannot be .
et edte i E - FRERAIVE HanR&MS er?ecchfrje%nog]%ér &lsoftre first
(g%rts are insertgg, and if the position of the third
¥$CHAPE hAfGhpdZ-with the X coordinates or Y
coordi nates.  of the previous 25 two soft darts, then , |
the P VhEB SRS LRoh hhR6er s spéeithegrosition,
Therefore, |n additigon to the first detection La¥¢r
S 30 CaF SRRbAPAELEUAHIPT S T3F Pedrgt lon Llayer 32
detection from _the obligue direction by pneans of ,
qqiﬁ%aﬁﬁi§§ﬁ§1Qﬁa¥H%f FP&hﬁ=@ﬁ%%ﬁ%@nseﬂgﬁF%§¥n?%ﬁsllght

34a_and 34c. Accordin I¥, L , _
emitted from the llé% —emitting sensor sectlion 32c 1is

blocked. However, since the Y coordinateisdifferent from
that of the A position, the Y coordinate is detected by
detecting light emission of the light-emitting sensor
section 32a, whereby the B position can be specified.

Moreover, when the soft dart i1s inserted intc the
C position, the X coordinate can be detected in the first
detection layer 32, but whether the X coordinate overlaps
with thatof theApositionor Bposition cannot be detected.

In this manner, when three cor more soft darts are
inserted, andif thepositionofthethirdsoftdartoverlaps
with the X coordinates or Y coordinates of the previous
two soft darts, then the third inserted position cannot
be specified.

Therefore, in addition to the first detection layer
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all coordinate positions of the A position, B position
and 5 C position can be specified. By applying the
position detection perfornmed by the second detection
| ayer 33 to the position detection perforned by the

t

i rst, detectign,layer .32, -the sjtion of the three
S T RS el SREEEET dit ad ot ber bHere doteREdEn from
of t rts arge inserted Here, the, holes 23 on the
P DB S L LB Pinbat msties | 9T 1 100t ks Shan ©f the
prizontal directions at regular_ intervals in the _,
PP EornT il SatP TR it PERF 36eors S26t 1 REToTainILy,
detection,layer 32 .and the second detection 15 |ayer,
cani (T%Her ¢ &1 at-PoRB Rt 1t e t?ﬁr?ew@ﬁf--témnm Pngosition and
ensor section 32a and the |ight-receiving sensor
éé%??&ﬁlo@Qﬁ?”b etﬁ@%%ﬂéh?@nship bet ween t he
light-emtting sensor sec¢tion 32¢ and. the
| i ght Bl @RIy e Brregdtiion SedeclatendrepbosdeshPy the
as to.intersect with each gother at a positjon 20 .
%%‘F?‘%gp R RgLeTa Laustantial P9 deift ePAiieler ighection
hol 23 on the panel body 20. Furthernore, by o
H:%hg%i”f“ﬁ& Eﬁetgl@t 3&1‘—7%1?1 4¢HRCESPD désdt iy tHee positions
detection signal of each optical sensor with
the%% b ¥ RBdSPéfreFdides tG#R, PaneP fed fdechato et ket where
dart 25 5 is_ inserted into the panel body 20, or :
Wit Ref Otite 0TS B4Rt 1315%FFQ9wi t hout being inserted
can be determ ned.. The reference tine represents a
basi s Hedie ditdts i oh 23 hdivearne tdaedine? e fhearranged
soft dart 5 bounces off the panel _body 20 and falls,
hfte Bl ¥akR WREFE CfHe 3t} thak £0RtRd déa@cdiions at regular

inserted, and, for_ exanple, 0.5 seconds or 1 second is
iggervals in the form of a grid, and the optical sensors

of the first detection layer 32 and the second detection
layer 33 (the relationship between the light-emitting
sensor section 32a and the light-receiving sensor section
32b, and therelationshipbetweenthe light-emitting sensor
section 32c¢c and the light-receiving sensor section 32d)
are disposed so as to intersect witheachother at aposition
corresponding to a substantially center line of each hole
23 on the panel body 20.

Furthermore, by comparing the detection time for
detecting the detection signal of each optical sensor with
predetermined reference time, whether or not the soft dart
5 is inserted intc the panel body 20, or whether the soft
dart 5 falls without being inserted can be determined.

The reference time represents a basis for distinction
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as this reference tine. If the reference tine is set

to 5 a longer tinme period, a quick response cannot be
obtained even if the soft dart is inserted securely,
slomrng response tinme. As the determ nation section,

he CPU 41a of the ontrol Ler 4l ctions b S
G5t Y Ren g &ﬁ%ﬁqweagsgﬁﬁgsoffodmn BRUAgRECPEon PRmRanel
IS s rter t the referenc , it det er m ned
Rt AR srt T Aol £ E5rH hrE n%es-qttodarﬁe parercurely
bod 0. the detection ti | S
%Jfﬁ‘?ijredatlﬂat oSk a1 £ 5 Fe Gy £y i Hegomsb s set
body .20. A deternrnatlon resuIt is dis la ed on
afshgce% ]ﬁ%ﬁ%r&nﬁﬂ dillrtj%vr cel 16h§sT] Er%fzﬁﬂg%e ets set to
vi_deo, or_displaye on a l.anp or score dis ,
& GO Er%(t‘?dé%lﬁﬂ thé %Hé§§ §ESPOIAfH G Fe‘b%rct]%alned
to the ayer by out putting sound from the acoustic
JsR &é*@z e SR{fndpr § 5 dtF hf REF T HAE oL He SHPY1RAfegPONSE
is not 20 inserted into the panel body 20, the soft

$-5 is detected as one throw, the nunber of tines
t hat the of t dart 5. is .thrown is counted
sequeﬁts. §, IghGE TR bhPRi FRFttRRt tha (eBUafda of the
stored.in the nenmory section 42. The count values are
AT Ay 88 TaSE £Ath RSP ¥ e antagé W%ﬁlrﬁg%ﬂhpcré)%ssmcj
or sinmultaneously reported to the player as a

10,
Wethdhe YRERGU IR tddt A rnléarttﬁé&ttlﬁe %%ﬁtr%%erescestlmer

inserted into the panel bodg the throw of the
3§bﬂ§ é&ﬁ?Q?%%GQOQQEEdthgzs% tdﬁeth?dﬁ;QQ@iﬁﬂﬁ%eFlelnto
times that the soft dart 5is throw is stored as

tgt #3Hb kt%ﬁfn%%ryweeetraﬁ detegid on Hetat hsjkonger, 1t

reported to the player along with score . .
determined that the s0ft dart 5 is inserted into the

panel body 20, A determination result is displayed on the
imagedisplaydevicelOasachangeinthevideo, ordisplayed
on a lamp or score display section provided in the chassis
2, and then reported to the plaver by outputting sound from
the acoustic device 44,

When it is determined that the soft dart 5 is not
inserted into the panel body 20, the soft dart 5 is detected
as one throw, the number of times that the soft dart 5 is
thrown is counted sequentially, and thus obtained count
values are stored in the memory section 42. The count
values aredisplayved as an image on the image display device
10, or simultaneously reported to the player as a sound.
When it is determined that the soft dart 5 is inserted into

the panel body 20, the throw of the soft dart 5 is counted
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i nformati on corresponding to the detection signal. 5
It should be noted in Embodinents 1 and 2 that the
first detection layer 32 is configured such that the
light-emitting sensor section 32a is provided in the
vertical, rimsection 31la on.the | eft-hand. side_.of .th .
{5 RS S n b B Bt A i e L EnEpRL 98 ¥ bt 5 15
' tal 10 ri i 31 th id whi
RECPRORE. phlaa s SablotitaotnbntsshliL Shekiatintpn and
g
t.he vertical rimsection, 3 on the right-hand side
8 K oRe. e P Chns ot ai et SO A i tihescore
hori zontal rimsection 31d on th I r side.
b atBR T % R SeRmd g Brenbn (AiF¢RAoTs sional.
| i ght -recei vi | enent be confi gured
f ace- i R0 St R PSS | ight BRRP 01 g ters P dedt FBAT the
2a and, the  |ight-receiving,.sensor_section 32b. may be
DR dEF TSt BPENCIAYRE o the VettT LaRTecm SAER dipat the
31 nd the vertical rimsection_31b, the vertical .
T EGemidt H1% SatRP B0 655 19 5nad Sonl Fh@T ST 1oRandn the
side.of .the light-emtt] sensor sectiqn 32a and th
SaAEiEan i s SeCr o s 1BL Berhy ChbsteTgtPal sage Of the
ri ght-hand side of the light-recejvin sensQr sectjon
1312%?1:3?%1%%% %J@SPFgﬁte%énwm%asaﬁgoﬁn I tr sogntal
and the |ight-receiving sensor sectjon 32d_nmay 25 be . .
ﬁfr%@iec‘fé&qf%:aéict %rthrﬁw%gé’@rt #edRorizbhediRe ilﬁqgé’é'c‘tl?%%elvmg
31c on the upgaé?side and the horizontal rimsection

FPRFE O T hEL POwef Pst 8T 381 £GP herinb? &/ T higrRdeF LR ection

revent a false operation  frombeing caused by the
ﬁmqwﬁl}%%@!wg bR ¥ iyt Idemsbr 98EcEicsiRl BEBIaR@ SO

32d_each_npmy be masked hy a cut-on | )
section 32b and 1n The Horizontal rim secticon 31d on the

lower side. However, the light-emitting element and the
light-receiving element may be configured face-to-face,
thus the light-emitting sensor section 32a and the
light-receiving sensor section 32b may be provided in
either one of the vertical rim section 31la and the vertical
rim section 31b, the wvertical rim section 3la being
positioned on the left-hand side of the light-emitting
sensor section 32a and the vertical rim section 31b being
positioned on the right-hand side of the light-receiving
sensor section 32b. Similarly, the light-emitting sensor
section 32c¢ and the light~receiving sensor section 32d may
be provided in either one of the horizontal rim section
31lc on the upper side and the horizontal rim section 31d

on the lower side.
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filter that allows the passage of only light with a 5
wavel ength of at least 6 through 7 min order to bl ock
the sunlight. Also, the light-emitting sensor sections
32a and 32c may be configured to be able to emt |ight

' t f | ses. itht .
cont | GaratBR6F e 1 i 46Te E 1hCaBF BN bn 1 ehfehS 80P ERation
SR LIS A LI e E SRR
$L00b; SBELYING, Senean pegd 0% Pl MRS £iPeced: o
ib ., the first d d t] :
e A LM i S Tt TP
posiiions can_be detected by neans of the presence or
uHERhEE I Mhckhgecsrt igHth & ehed B tife order to block
l.ight-em.tti ti 32a, . 32¢, 34a, 34 .
ORI CRRLLS5 07 CHESrobRE. of S GHAT: Bh L SR haRg = ons
' t in.Fig. 10 i ' d .
52 TR SRRk e 0 S SRS TP, B ane 1
hanges in the fnnunt of light received by the
F'%h?QFgcéﬁ ity 8F&ments. Accordingly, as conpared 25

det ectlstt S TEP Ry iy GhE. ddibosPoR (Faygrtion of the first
FESTELRE LARE bt (TG SEROBF Setomeon 1avet 5 Ray be
LR IERA A A GRS CeR Y FREnitded)d i AP Epodda . I4c
éﬁha@ﬂémlkgﬁ%l¥g¥§{ving sensor sections 34b, 34d are
disposed face-to-face.
Embodiment 3

In Embodiment 2 described above, the first and second
detection layers 22, 23 are provided so that three
coordinate positions can be detected by means of the
presence or absence of blockage of light emitted by the
light-emitting sensor sections 22a, 32¢, 34a, 34c¢ (ON/OFF
of the amount of light). |

On the other hand, the embodiment shown in Fig. 10

ils configured so as to detect the coordinate positions by

means of the changes in the amount of light received by
the light~receiving elements. Accordingly, as compared
with Fig. 9, the three coordinate positions can be detected
using only one detection layer.

Specifically, as showninFig. 10, corresponding axes
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with respect to the panel body 20 in which the hol es
23 5 into which the soft dart 5 is inserted are
arranged in the formof a matrix in the X-axis
direction and the Y-axis direction. On the other
n r reco n|Z|n ran Wis, incl'ne with, .
?gs g 2L P FORngL et 0Rr S LahBs (RS bR tring
bod d|n for exanple, i
P85y of L ophe dihinly §C?ﬁ8lﬂgghts<?%%%rv.ﬁactlons

n the X-axis han es even in the X coordi nat
i%ﬁgh S A e L 0PI 68T 7 bR L i Ry

recei ved,_ by he Ilg t-re [ 15 sjide |
%gF& &P ER doekOn Rho¥ ¥H F‘s)oémlr%a @e gﬁles 23
be,  di st i ngqui shed fro the psition C Furt her nor e
Fotgedbifhe e g5off %f& 5?&% Jslﬁaﬁgte&ieaéﬁoaﬁtra&ged in the

ensor Ilght on the |i -recejving side in the ca
PRTBNPEh iR b B §gﬁ Xt 55| AUF RS ARR ot BReY -2 1S

% Eanel body 20, wherein the anmount of |ight received
AL PR I2 et ect i on range Z is 100% On the other hand,

Fi g. B shows g %Fe n which the soft dart is
i nser t&d FhE o° ARGE i FEREPGT T6.COIhe? ARGuRETGR W 1s

rec i ved 'H35% beconmes | ower than the anount 25 of

119 hingges 4RPRABINCPNTRRgaTTEAqYGNLE PhethfoliAtes 23
o% ecei ved L ght beconmes 2/3 of [LV]). Also, Fig. 11C
ShohECaPiifie PAMNEOT the soft darts 35 are inserted
into Aand C or Band Cin Fig. 10. Conpared to

st at e*SH lPHlli’irg tom R uaEPEEg. lillé“lefhel%rf%laﬁtamefmt of

received |i iis further reduced (e.,g., the anount of _
light detec ed by the light-receiving side on the X-axis

changes even in the X coordinate same as that of the position
B, while the amount of 1ight receivedby the light-receiving
side in the position A does not change, thus the position
C can be distinguished from the position C’.

Furthermore, to describe Fig. 11, Fig. 11A shows the
amount of sensor light on the l1ight-receiving side in the
case in which none of the soft darts is inserted into the
ranel body 20, wherein the amount of light received LV in
a detection range Z is 100%.

On the other hand, Fig. 11B shows a state in which
the soft dart is inserted into A or B shown in Fig. 10.
The amount of received light becomes lower than the amount

of light received LV shown in Fig. 11A (e.g., the amcunt

of received light becomes 2/3 of [LV]).

Also, Fig. 11C shows a state in which the soft darts
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received |ight becomes 2/3 of [LV]). 5 Accordingly, in
Enbodinent 1 in which the first |ight-receiving |ayer
22 is used, it is not possible to determ ne whether

the third soft dart is inserted into the position of

C or.C afte ft darts_ are inserted.in
LGN ¥ A BRGNSt s G e FReral o Compared
be determn he. seco

db
PP ohbsr adath %gsfr%\}%rl%?lpnyéﬁ%oa%én@la Sh06n rhe amount
h h h h
%*Fgwgﬁft "It 83 A en 1REEo0d6r Gimata e Bbunt of

t det ect ed f 15
PRERiRL efﬁs? “bagerie s 4/ S15 0 St ] ow d agr am of

det ect rocessi ng, according to Enbaodi nent
Fi rst ,A‘f‘ﬁgg AL gl 'ecePV|W%Tié%€ﬁ‘tts bn lt%ewb(lgﬁd fhe first

, the X and Y coordi nate

id are scanned %
bb F‘ﬂi-i"&r?scejzﬁlﬁg 2 f2t2 Yt 008 “end oo e b1e o
@Es ecifi rrens the chan (Flg 11A to lH%
1Bf* Dteh&! J&P T Gt dist Ansed i dgo the

soft dart inserted, at ne coordinate positjon (step
%%Srlt%ﬁél Gt éct%d Codr it fiat 8O pés PETITS B Ltopederninto A
25 nmenor sectl on 42, and a counter value is
@eg ‘(stiép EBpodingnicely h@obihter W iehp8dnott Rt third
EIS process returns to the step S1 to simlarly
Ib%% £Ofhe PoRit6h BBLEFMIHESecoNd &% indar tthenexpecond
once the counter value becones 3 (step $4, Y), the
Brght-ressivigTel et £dn the X and Y sides are

scanned step S5) . If the positions
mbodlment 4 shown in Fig. 10, on the other hand,

the change in the amount of 1ight are used so that the three

coordinate positions can be detected by means of one

light-receiving layer.

Fig. 12 is a flow diagram of detection processing
according to Embodiment 4.

First, the light-receiving elements on the X and Y
slides are scanned (stepSl), theXandY coordinatepositions
of the soft dart on the panel body 20 are specified by means
of the change (Fig. 11Ato Fig. 11B) inthe amount of received
light obtained by the soft dart inserted at one coordinate
position (step S2).

The detected coordinate positions are stored in the
memory section 42, and a counter value is added {step S3).

Since the counter value is not yet 3, this process

returns to the step S1 to similarly detect the position
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of the light-receiving elenents on the X and Y sides
are 5 the sane as the X and Y coordi nates of each of
the previous two soft darts (step S6, Y), the three
coordinates are determnined by neasuring the changes

amount .of ec iv d l'ight, as des bed in Fig
‘18 g}}‘& F o4 (S&f;tp 3 dREEFm f‘?@d Cotntervalue
coordi nates, are store |n t he section 42, a
BoERaES val (oh 78 5 g’ )vhdmit ol LSRG ERGE T B pbaTents on
sed,in ropriate ramprocessin .
%E?:% %ﬁéff ﬁﬂﬁg 4ET§”?gg %psﬁéﬁs aﬁfeﬁﬁgdPﬁéﬁFlons
ig icg.t flrst, detection |layer 22 and the secqond
Yet n 9 ayerc 23 489 |eﬂieé‘§‘?%1f§donuﬁhlek§ ERfodi feftes are
ﬁgshomn in Fi 9. There are rimsides formn
R RS 75 S K 8P50Si FRoFrhns ks © red ot pafng@& Bgevious
as to he parallel to each other. A pair 20 of the
Wahtsoé% tC?%ESséﬁ%P SeRti O rard'® hERTPRgROAREBRIFRG aTe
$ sor .section for detecting |light em ssion of the
‘?gﬁFméﬁ’ﬁ i RY SRRVt | BRcard R eOFded BRcegdtount of
one of three pairs of rinms arranged parallel and
lf%feslff& d¢& M0 %% 45° ¢ot PESpORAFELS -t R RBRaBSW - 11 (step
é 25 Ba-Bb, Ca-Cbh). Two light-receiving sensor
Ebtlons in the three pairs detect blockage of [|ight
em ssigns of the, 37 light-emtting sensor sections by
not norE tHRrC FRONEST FOOFSH kA RS FBASEAEE Yt hB phfememory

body, to detect the coordinates of the position of
seehligh e tdoCeBptedarialue is added thereto, and thus

obtained result is used in appropriate program processing
(step S8).
Embodiment 4

Fig. 13 shows an embodiment in which the first
detection layer 22 and the second detection layer 23 are
integrated, unlike Embodiment 2 shown in Fig. 9. There
are rim sides forming a hexagon in which opposing rim sides
are arranged so as to be parallel to each other. A pair
of the light-emitting sensor section and the
light-receiving sensor section for detecting 1light
emission of the light-emitting sensor section are provided
on each one of three pairs of rims arranged parallel and
face-to-face, so as to correspond to the hexagén (Ra-Ab,
Ba~Bb, Ca-Cb).

Two light-receiving sensor sections in the three

pairs detect Dblockage of light emissions of the
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Then, another one of the light-receiving sensor
sections 5 in the three pairs detects bl ockage of

| ight emissions of the light-enitting sensor sections
by the third soft dart inserted into the panel body,

{ ot t%%%ﬁ%%}%"%%‘g@?ﬁ ERstipit el gt B fhshaR two soft
' t tt t
CH‘%EF "Thibrtt Loty ShEr '°”lAalﬂ§5ypa.f oofdpfiget the
tti
TR ER T <'er? S BAC %ﬁ&h ERe puPrSBEt fiarts -
*_ ht - en1%hﬁ sSensao ect ion Ca and
?%ﬂf PHRENTING T % bils i Eﬁcgrlé(ld}%ﬁﬂbﬂanS?ﬁglons
f h 5 h b
Jtrb‘% 2 @%%%X%‘?h‘éﬁ ﬁt?-?f P EEH it ST R E e B sengns of
l t 23 ded t bod )
e e fahet Y 5 55 <?¥'r%§gwon VaPBE taRRe) pedt dart
A [, d bed Fi g r di
R 6A0 s b SRR e da b (i ode fa Foctimneoopdinates
d t t b d t t th
BB RO e o R T B POt G Fap it h the
di t f f th th it t
Enbod SR 8 %Fﬁé aéo&%eg@raiq"&f%ﬁ%SafLegﬁ—%ﬂ*fmng
coor di nat e qftectl devi ce can be i npl enent.ed b%
%%BPnﬁa ERF R ect QAT TS Sonsy TFRBRE BECLHED £b, the
£° pat) Bhfs T Cnerid i iy SRR oF REF Lt Ba_ and the

sect on. According to the above descrlptlons al t hough

HEhtarspicdy’ dedi €81ERFabT T b o8 raydy APRoRTHG 3f the

ffagg g%l%%?%g sensor section Ca and the light-receiving
sensor section Cb are disposed in the form of a hexagon,
each palr being disposed so as to face each other on the
outer circumference of the plurality of holes 23 provided
on the panel body 20. In this manner, one light-receiving
layer is formed. Accordingly, as deécribedjleig. 9, the
coordinatepositionscanbedetected fromthreedirections,
and determination can be made without causing the position
of the third soft dart to overlap with the coordinates of
each of the other soft darts.
Other Embodiments

Other configuration embodiment of the coordinate
detecting device can be implemented by providing a
reflection~type sensor on one of the opposing rim sections

and attaching a mirror function that reflects the surface

38




10

15

20

25

in order to display the target, when a fixed target is
5 di splayed wi thout displaying a noving i mage as in
the prior art, a wall paper having a picture of the
target or an actual target plate may be di sposed in

gﬁagg i the i mage displa device. In the case of the
I Sa el’hﬁlﬁ Whi'cR € Sﬂgt%lt/m of a target is drawn,
I t 10 f behi
L ne AT EBrASBEnTY e "Srovke Taer LheERE, a&%tgh the
ood. Vv In this ,_each .coordi nat.e
Joeitid %ﬁl?ﬁe%%ﬁal%s%ﬁt%ﬁﬁﬂ&@& ed1 iR made 15 used

coordi.nates o

the t t d ,

Ja‘ﬁdorfiﬁe %bt@ﬁaais- 1 ka2l e o h g atnt,tget is
(% ?@ %Pé th osition into which the, s%

FhrpiPyecEstent tas Eaﬂetgaeavw%ea@&?a.mt&eprlor

Furthernore, in tg%Edescrl tions

det ecti ng.bod
b B0 IRl Ar ey LG 1 e Rk Bh G AL D P B gtual
30 of . th of t provided in front of the
tp%%ﬁtbeﬁﬁfomawﬁaewrsp%dt h5 BOBFA RSt bhBetBepFngisPLay
evice 30_may, be 05|t|on bet en the j mage. dj spl a
ViEE - ToTtnereBaR o hhs, o T fen op i havk ShoR 8 Y cture
p_ of the soft dart 5 |s deS| ned toé%g{otrude out &
q%ea batk96F tRedpAnEl Hody* "Fﬁ@ncto $epenay be lit up

et ecti evi ce 30 havjn the 25 configuratjons
SR eBinanb whesme# SFbRreRt ot oraSl Rike so as

detecti on si ns of the |light-receivin
1§%n§gF§JJbvg ah y?HéﬁsdﬁtaaéFﬁ'S i 5% §§”§?|§ﬁtl d, each

i nserted into the panel body 20 configured as th
A HRETBEE PRSHE MR Rttt RiIRRP OISV et § %Jser:ta&?d to the

thus_ . an insertion_failure can be detected. Mbreover,
Qg%ad%ﬂéﬁes of each segment on the target in advance, and

the allocated positions are stored in the memory section,

whereby the position into which the soft dart is inserted

- can be detected by the coordinate detecting body.

Furthermore, in the descriptions of the above
embodiments, the coordinate detectingdevice 30 of the soft
dart 5 is provided in front of the panel body 20. However,
the coordinate detecting device 30 may be positioned
between the image display device 10 and the panel body 20
as long as the soft tip of the soft dart 5 is designed to
protrude out to the back of the panel body 20.

The coordinate detecting device 30 having the
configurations described in the present application
monitors the detection signal by means of the

light-receiving sensors, even when the soft dart 5 is
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the soft dart 5 hits the panel body 20 but falls

W thout 5 being inserted, such detection can be
performed. In these cases, throws of the soft dart do
not count as points, but one throw of the soft dart

is.d ted, t t.h d di t

P RAOBHTY Rl dlree U O e P b DI Kiec e T Fgis the
b h tical : 10 _di d

VETRRLaPEy. TR STy T RRARgarPERAISE Sh cHRserEag, thus
surface with respect to the panel baqdy 20, thus the
TodriiTat LOHet BLLPAG HBUIRE SR Cahe SeclBing ATefioc & Hak when

b EBe b %28 bR Bk i e € s £hout
dart hjts 1? t.he panel. body 20 but falls w thout bein
§97 RECHare

PRLBPLEE TRES It R Fepddy 262 Re RaEf orR&d + he» These

soft dag% hit the g%Lt board can be detected and .the
FATESL NP TOHE Qdr FPRaSOfhr BRn © dannBé aetddt é§, PPAnS s, but

deterninatignacan b de according to the origina

T S BP N RO HAFt SGaie Ao30 Ach o1 Tt 887 t hBUSr Ebgngame can

i nvention, the pattern qr. size of the target can be
R ST ~ C AR RAIMS [ The faT LBR 1 FBLEFOGE & daPeygame .

device 10, as a result of which coordinate detection
can bzﬂﬁﬁﬁfﬂFﬁﬁﬁ}Oth%gBEt%?ﬁFﬁa?ﬁd%hedﬁﬁtb€a§e§épépfs are
de as to whether the soft dart_hits or. 25 not. _In
%ﬁ’??%ﬁ, VERE Yokt t YonDOF 3Rt at 4¥r PREgOL Ik dprayean the
éi%the ina%e di splay device 10 is noved by a 40
t WA BLBFEgMAD tHREPERE £ar §BE Pam e BRABRE O, thus the

- Therefore, a non-conventional dart game can be

qgﬁ% Lpats detecting device 30 can securely detect the
positions of the three soft darts 5 thrown in one round
of a dart game. Furthermore, even when the soft dart hits
the panel body 20 but falls without being inserted into
the panel body 20, the fact that the soft dart hit the dart
board can be detected and the fact that the dart was thrown
can be detected, thus determination can be made according
to the original rules of the dart game.

According to the present invention, the pattern or
size of the target can be changed by changing the display
of the image display device 10, as a result of which
coordinate detection can be performed, thus determination
can be securely made as to whether the soft dart hits or
not.

In addition, the position of the target image

displayed by the image display device 10 is moved by a
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41 CLAIMS 1. A dart gane apparatus, conprising: an
i mge di splay body which displays an i mage of a
target; 5 a panel body, which has a plurality of holes
each having a cross-sectional size substantially the
at of ,a soft dart, which is_also
?%fﬁ%aree&f%ﬂa.aﬁy "Rt B HoCET L TP SRt neTFRERfoT e
surface in a g %r as_a bordq? betmeegﬁ@djacent
%o 38, CQ&Y%@E%h Fd os2A™E0 AT fFOnEePY i mage
di spl ay body, and through whi ch the inmage can be
observed; and a coordi nate detecting body which is
di sposed on a front surface of the panel body and
detects coordinates of the position of the soft dart,
the end of which is inserted 15 into any of the
plurality of holes, wherein the coordinate detecting
body has at least  four rins, in which, so as to
correspond to the four rins, two pairs of a
light-emtting sensor section and a |I|ight-receiving
sensor section for detecting light emtted 20 by the
light-emtting sensor section are provided
respectively on the rins arranged face-to-face in
parallel, and the light-receiving sensor sections out
of the two pairs detect blockage of |ight em ssions
of the light-emtting sensor sections by the soft
dart inserted into the panel 25 body, whereby the
coordi nates of the position of the soft dart are
det ect ed.
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formed, extending toward

42 2. A dart gane apparatus, conprising: an inmage
di spl ay body which displays an image of a target; a
panel body, which has a plurality of holes each 5
havi ng a cross-sectional size substantially the sane
as that of an end of a so @Q%’ which is al so

: le, with an inclined
iurfagf %n ﬁhrid e taken .as a border between adjacent

ol es” dAAT WhiZGH™S LRIPLpBEEF - iTPHPBASIEM t he i mage

di spl ay_ bod and through ich,the 10 jmage can be
obser ;l%%geagflisrp a%g‘?ﬁ‘ﬁg}n‘ﬁ écg‘efiéagjrﬁy od} L&pge of a
and a _second coordinate detecting body |ayer, each of
Whi€fthas four rims, and in each of which, so as to

correspond t he, four. .rinmpg, two pairs_qf a

| i ght - rﬁ???ﬁgEJ?@rYgorW%éEbrgﬁsarﬂj fgl‘igallildjﬁ{ Gledepdepgeach
sensor section for detecting light emtted _ by the
RTYhE9ert CENT SRREO! Odddt i areupFbditdepl iy the same as
respectively.on the ri arranged face-to-f ace in _
1iﬁ\‘?‘glol o %%%P%i ﬁ‘]stoﬁrét gélf@nd"’%b%hdliﬁwﬁtléod%?é@ﬁidnge%Ba?dlng
| ayer . is disposed at a predetermned displacenent
ta%‘é%dm‘ﬁh *%f?es%‘e]e 41b ¥l 179415 WobRaPrnt @ T1dge taken
dete?}in b%ﬂ% | ayer, the light-receiving sensor

& i SutPOFERE Bf0 2G5 LYY drludiwhiRe $prdisposed
coordi nate_detecting bady layer detect blockage of

3% gritohi 35ibhe JOIf‘agﬁedllisé’ttha-YellPiqCngan%e’%%%@ugéc‘f’héﬁél the
jgéﬁnOt nnri)than two soft darts inserted 25 into the

BF B8y PP EBY VESGr AiMates of the position of
each of the tw soft darts are detected, and the

i ght & &GS hB2§EnE6T et R BnROBYt Wh dihel § idlsposed on a

front surface of the panel body and detects coordinates
of thepositionof thesoftdart, theendofwhichis inserted
into any of the plurality of holes,

wherein the coordinate detecting body has at least
four rims, in which, so as to correspond to the four rims,
two pairs of a light-emitting sensor section and a
light-receiving sensor section fordetecting light emitted
by the light-emitting sensor section are provided
respectivelyontherims arranged face-to-faceinparallel,
and the light-receiving sensor sections out of the two pairs
detect blockage of light emissions of the light-emitting
sénsor sections by the soft dart inserted into the panel
body, whereby the coordinates of the position of the soft

dart are detected.
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43 pairs provided in the second coordi nate detecting
body |ayer detect bl ockage of |ight em ssions of the
light-emtting sensor sections by a third soft dart
inserted into the panel body, whereby coordi nates of

%he 2%q$s %IOH of the th%rd sof t dart are detect ed.
: R 52 PESpriYMRG L 54 % mage di spl ay

body mhlch dlspla s .an_ i.mge of .a ar X ane

body, khi'dh %8s & RtaYalig thHSPegeéi y%a@?ngmﬁge of a
chsstsectlonal size substantially the same as that

%ﬁ 9hi“énd of a soft dart, which is also f or med,

oxt o1 M QUBES,E2 he, LD S ICL DL UL e
R BRI S LS e e gl o

L I R T S
%&ﬁ%ﬁﬁﬂ%ﬁ% S B L T LS 8

tar,get coordinate st ge sectlo that stores
o %%vaﬁﬂa%eﬂaﬁeﬂqte%@a@% Andgtghght G1SBosed

dl§f<5¥e t he |nag§, pla body; a_determ natjon
5 mc RatBap 5t €5 SRIEso A% @ncéstfbla%ulgbo‘ﬁhafsh the
the osi ti of  the soft dart inserted into the pane

b§ ™ LRFERVEEFe@dn signal sent from the

coordln%te detectlnglbody and determ nes whet her_the
irst coordinate’detecting body layer and a second

coordinate detecting body layer, each of which has four

rims, and in each of which, so as to correspond to the four

rims, two pairs of a light-emitting sensor section and a
light-receiving sensor section for detecting light emitted
by the 1light-emitting sensor section are provided
respectivelyontherimsarranged face-to-faceinparallel,

wherein the second coordinate detecting body layer
is disposed at a predetermined displacement angle with
respect to the first coordinate detecting body layer,

the light-receiving sensor sections out of the two
pairs provided in the first coordinate detecting body layer
detect blockage of light emissions of the light-emitting
sensor sections by not more than two soft darts inserted
into the panel body, whereby coordinates of the position
of each of the two soft darts are detected, and

the light-receiving sensor sections out of the two
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coordi nate position matches the position coordinate
stored in the target coordinate storage section; and
a reporting section which reports a result of

determ nati on nade by the determ nation section. 5 4.

di
AP the SRS Mo IBE° LR ns boas
Pg Xr‘MH‘¥E@ s gl%' rallty |aﬁ1 %h:a§§ﬁ§13§9ﬁ¥hg £2 the

_séctional Si2& sd%sta

d ,of ft. d [ | f
ﬁx?%‘ﬁd.%?{tglt Hiar & R nAdT e RPER oY bl helofdsuﬁeg dart
T el.%t%ﬁ?bog%ia&laefﬂéda?gnbe Ao e i apegy Of the
b dt th 5 b b d,
50t 0 g (ePgatbad g %s&;”aa%)%c Sheckebcond

coordi nate detecting body |ayer, each of which has
four rins and in each of which, so as to correspond
jo th ns, Q%£a rs of allght emtting
Senso s %?Foﬁagﬁﬂeg) PHYAY - SR YT R densor secti on
for detectin ht .emtte emttin
sensof S edtTdn APaPaRd el Tk plefh gﬂf% he'fipge of a
arranged face-to-face in parallel, the second
nhate detecting body |ayer being

ol LB TS SR SR M s eecn

ASYELy She A ot apaar sl TALNe SOTISING, & oo
thatof anendofasoftdart, whichisalso formed, extending
toward each hole, with an inclined surface in a ridge taken
as a border between adjacent holes, and which is disposed
in front of the image display body, and through which the
image can be observed;

a coordinate detecting body which is disposed on a
front surface of the panel body and detects coordinates
of thepositionof thesoftdart, theendofwhichis inserted
into any of the plurality of holes;

a target coordinate storage section that stores a
position coordinate of the image of the target displayed
on the image display body;

adeterminationsectionwhichcalculates acoordinate
position of the position of the soft dart inserted into
the panel body, by means of a detection signal sent from

the coordinate detecting body, and determines whether the
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position coordinate of the inmage of the target

di spl ayed on the inage display body;, a determ nation

section which cal cul ates a coordinate position of the

position of the soft dart inserted into 5 the pane
means .qf. dete tlon %bt als ent from.the

body,..b

???Séfjl SBESA X BoPai r?:hees RPF lt%’d?%%rdéﬁ?&te stored
es wh ther t coordi nate positjon nmatches the

e LR P Al S R TR A e

stora e sectlon and 10 .a regg{tlng sectlon mhlch

reports & ST 8¢ S%@ éPﬁlw 6T nEfE Py §hg result of
ern1nat|on sect.i on. art gane appar at us,

GEhF T 0 Tt b oo &y CBoay T e nean s Sk o

|nage of a 15 target; a substantially transparent

panel body in which a plurality of holes each having

% Cross- ional size substantlally the same as that
f an‘en B 306 tARRFTatHSe £ BREAS LG 'each ot her
and an inclined surface _extendj ng. 20 toward each, hol e

is fordfed RIS PLdgd &h BsWBIRGr fersP iRy ey image of a

%% ent holes, and which is provided in front of the

' &di spl ay body, a coordinate detecting body in

whi ch a plur I|ty of tical sensors are provided

f ace- to-H e |HqgﬂﬂLW%$?Fyha§5Qﬁp4%¥@4§§&JQQ)h°les each
directions on rins surrounding the panel bod or der

RV 4BFe@t CECSTIT TREESOF 1t Wé%%s%?béﬁa&ftltarﬂefys%?? same as
dart, the end of which is inserted into a_hole of the

RHeR M 5IH © Tt h 8 OLSORAF Ratieh HED eIt Phg Wbem B rRp tonding

prOV|ded
toward each hole, with an inclined surface in a ridge taken

as a border between adjacent holes, and which is disposed
in front of the image display body, and through which the
image can be observed;

a first coordinate detecting body layer and a second
coordinate detecting body layer, each of which has four
rims, and in each of which, so as to correspond to the four
rims, two pairs of a light-emitting sensor section and a
light-receiving sensor section fordetectinglight emitted
by the light-emitting sensor section are provided
respectivelyontherimsarrengedface—to—faceinparallel,

the second coordinate detecting body layer being
disposedat apredetermineddisplacement anglewith respect
to the first coordinate detecting body layer,

the dart game apparatus further comprising:

" a target coordinate storadge section which stores a
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along a surface of the panel body that emts a
detection signal sent fromeach sensor in each of the
intersecting directions; 5 an information storage
section which stores image information and position

WFLSET S Sl ther Roe e ale o ORI L IR0 i opiaye
i mage information .fro CE]gge'information st orage
%Iéc{gﬁgn W%%n%?’ﬁ?éaé’nrg Y& 10 generation signal,

o BB A T L S el iy P2 Banae
FEATHIR L I PR S RO L e e
2 AR Sotilote, eLect 18 DR Sel SRR O ey o
B 1550 S e P Lo SRR SEELLOR AR oo

he soft dart tch position . coordinate 20 of the
4%@@&%%@%&@% TOSF AR Codt U hat 8 didfches the

stored in the information sforage section; and a
RpbE PRG SRERFBA N EAZPELLR FE St FEGRIHCR T nate storage

determ nati on nade by the determ nation section. 25 6.

S€ 9arPldad Gppar at us, conprising: an i mage di spl ay

body which dis Ja&/s an i mage of .a target; 47 a panel

body, %F@I‘E’Q'Hgl% pliFaF Py ofPRGPesT 8RR thadi ngegult of

ross-sectional size substantially the sane as .
etermination made by the determination section.

5. A dart game apparatus, comprising:

an image display body which displays an image of a
target;

a substantially transparent panel body, in which &
plurality of holes each having a cross-sectional size
substantially the same as that of an end of a soft dart
are adjacent toeachother andan inclined surface extending
toward each hole is formed in a ridge taken as a border
between adjacent holes, and which is provided in front of
the image display body:;

a coordinate detecting body in which a plurality of
optical sensors are provided face-to-face in a plurality
of intersecting directions on rims surrounding the panel
body in order to detect coordinates of the position of the

soft dart, the end of which is inserted into a hole of the
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that of an end of a soft dart, which is also forned,
extending toward each hole, with an inclined surface
in aridge taken 5 as a border between adjacent hol es,
and which is disposed in front of the inage display

bod nd through which the i .can _be observed; a |,
Proel Bogvar FRE g r e S ol eR Y pr RaR g provided
coordi nat e detecti body | ayer, eac%@gf whi ch ha )
THOPT 105 PFRECeRd Thodidrol RAAShEheg &R4le a detection
correspond.tqQ the four rins, two pairs of . )
Ef}%ﬂ?-igﬁﬁfltti %50%&3& SeCtToh am@achi iogfhtt?‘ﬁeééﬁﬁ%“tlng
$fn50£.section for detecting light emtted by the

PRt LM ng sensor section are provided
respectively on the rins arranged face-to-face in ,
parmI%ﬂ,lﬁéoFﬂét§&ﬁnﬁF%669&iﬂﬁ%?%&%e@?ﬂﬁ@Iﬁﬁﬁﬁes lmadge
|l ayer bei.n di_ sposed, at a predetermn ned_di spl acenent
PENG LY %%B@&Sl?%of’ﬁél PFeatdesy of farelBageciipglayed
body | ayer, the dart ganme_apparatus further
%%n%??sﬁﬁ&g%ng}%PBPHH@QﬁV%torage section which
stores image 20 infaqrmation and position information
of thé&h h’&g@ed?%]ﬁfzé)‘?é&e%h’htlﬁél FRags enspingdpdditompation
iqgﬁs controller which reads the image information _
Goh Hhe IHEOFRALLOR Stotafe SRE T bANt BC (EerRpERE Capn image
i mage eneration_signal, and_displays the inage on
Q%emﬁg@n 55 W 3pt ay Wodi SR aysr diitat B1pesi oorthe image
cal cul ating section which «calculates the position of
4P La¥t PASW inserted into the 48 panel body, by
nmeans of detection signals fromthe first and second
Coorm@mﬁ%oaéﬂ@ﬁq%gp@&ﬁﬁ%ﬁn calcuiating section which

calculates the position of the soft dart inserted into the
panel boedy, by means of the detection signal from the
coordinate detecting body;

a determination section which wuses coordinate
information calculated by the coordinate position
calculating section to determine whether the coordinates
of the position of the soft dart match a position coordinate
of the image of the target, the position coordinate being
sStored in the information storage section; and

a reporting section which reports a result of

determination made by the determination section.

6. A dart game apparatus, comprising:
an image display body which displays an image of a

target;
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a determ nation section which uses coordi nate

i nformati on cal cul ated by the coordinate position 5

cal cul ating section to determ ne whet her the

coordi nates of the position of the soft dart match a

position coordinate f.t e ina e of t

po&tl%nP%%%idkﬁgpé &&1 gﬁﬁ’u¥ﬂilE %ﬁnﬁ?gﬁs each
t orage_secti on; a portlng sec |on {h

BAVEBH £ 6F CT0 et b APaL 1 Sragied B 2t
LI, f%'o%;m.,ﬁghs:%ﬁm%osfgﬁﬁéhzse%s%mg

th in g hol | bod
&PYah e%a%%ié} Pyt O Pihdmcroaf 15 AR g +r§@ﬁr§b%e taken

|ntervah§ the formaof a gri.d, d opti cal axes
of he ear@

same as

thé St REBFS Bf e o dith fe ﬁétvé%%thle%affposed

are_di sposed at jnterv uch that the optical _axes

}rlht%lf%% t© Weeﬂdaﬁgst é.spif Begsy ¢ iagi dh FeupbnyPAgh the
a subs&gntla ¥ ent er I|ne of each hole on the

ﬁ%ﬁ%? G&dy . © ‘dart game apparatus accordi ng

to any f clalns throu h 6, wherein at |east the

end of* Prés§of310°d: inqbe FebgrbiimG §?Odyaﬁéy%a6’ﬁi fhgecond
anel , lurality of holes each having
ok l§é '&%e%‘?%ags RSantd ¥ ¥y ?ﬁéhsarﬁehgsl%ahaéf four
the end of the soft dart are arranged at a
rBYetEh Frilfe &2 Ao aintdivEl 159 PﬁetPo‘F?riféﬁsé’O@éi ik the four
and an inclined surface _extending toward each hole is
l?JdP%ed VR Batrgge &t akdd Ht-eebbrdey s&nveeh aRFhéen and a

ho

llght recelving sensor section for detecting light emitted
by the light-emitting sensor section are provided
respectivelyontherimsarranged face-to-faceinparallel,

the second coordinate detecting body layer being
disposedat apredetermineddisplacement anglewithrespect
to the first coordinate detecting body layer,

the dart game apparatus further comprising:

an information storage section which stores image
informationandpositioninformationof the imagedisplayed
on the image display body:

an image controller which reads the image information
from the information storage section to generate an image
generation signal, and displays the image on the image
display body;

a coordinate position calculating section which

calculates the position of the soft dart inserted into the
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5 9. The dart gane apparatus according to any of
clains 3 through 6, wherein detection tine for
detecting the detection signal of each optical sensor
of the coordinate detecting body is conpared with

e BoBG Bl BRI e PRRIan o1 Dl s pEoR th e irst
terntnes t hat oft d .S n lnserted into a
Ft 5665 Fﬁi d%%rﬁﬁEﬁﬁt g?ggﬂpﬁh?¥? 5f s Ionger

the deter natlon ectlon de erntnei that the

dart i% iHeertBYHR looré dHr ¢ U hBAr d PR ndtS 5 eEC?%dlnate

LSRR AL RIS uSPHocd T ng torBrdanS, POSition
f # +yhen deterntnat og i s .made th t@g}soft dg
T3 1Bt % S At o BFT LS8 e % C’c%‘?t’ tgates

ted as,ane throw, is then reported to
?@%3» GPRG LS 8 t%ﬂ&%%ﬁazfd: BECCIHT RS bhiPE GRQEdinate
t. the soft rt isins into, the dart boar
ha o o ?at%%umtléaeg Bhe PHF&%1%|Wr$§nﬁﬁ@n being
r.eport.ed t t he, reporting section along wth scor
SO fmt ot + BEBEHA TP R oSt S g%t G bhoBr grlid 25
11. A dart paratus, co an i mage
di spl &y H@Plégﬁﬁ%gckﬁ%ﬁngﬁysW ﬁcina BPOE S @arﬁ@?ult of
é%t ane% body mg g is.dis osed on a front surface
%r FRAIELP S CPRERA B (e | MRGETEA H P HeTrES 1
through which the imge di spl ayed on the display

screen of the imge display device can be observed;

nd 5 cogrdinate g05|t|on detectl(g devi ce whi ch
detech art game apparatus use to play soft darts

according to any of claims 1 through 6, wherein the holes
in the panel body are arranged vertically and horizontally
at regular intervals in the form of a grid, and optical
axes of the optical sensors of the coordinate detecting
body are disposed at intervals such that the optical axes
intersect with each other at a position corresponding to

a substantially center line of each hole on the panel body.

8. The dart game apparatus aceording to any of claims
1 through 6, wherein

at least the end of the soft dart has flexibility,
and,

on the panel body, a plurality of holes each having

a cross—-sectional size substantially the same as that of

the end of the soft dart are arranged at a predetermined
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a coordinate position of a soft dart abutting and held
on the panel body. 12. A dart gane appar at us,
conprising: 10 an image di splay body which displays an
inage of a target; a panel body, which has a
urality. S eac havi a cross-secti.onal .size
BTt AR GRRhES G tag o0 had %o SBY e 1o o Tt o face
ich is also fornme ext ndi n 15 tomar
% %ﬂdwh'ga S8 Lorkacs FACE g€akken as
r der n adj acent hal and mhlch |s dlsposed
TEORE B RS nafe Shedni 50 boty, "and thr ough ahi ch
the i mage can be observed and a coordi nate detecting
body which is disposed on a 20 front surface of the

anel _body and detects coordinates of the positio
The sSPE dartc THESCABPER AMITIRGSOFALEA &8 AT & arfylaims

t he pl ur lity of holg wherei n { he coordinate
3det1é5t>}lﬁb yWhas slitsdeFsFHAR at%%agf&rmﬂetectlng the

Opposj n rlns are osed arallel 25 in which
§ottoRr2sgBRd 9% REPhars g6l eRreR T ogordinate

t-emt sensor section and a |ight-receivin
dlseé?qf‘s 1§€cEPgﬂg{ Gt Cd{%‘tfé%’f?ﬁgwlllt&hﬁ)r&ﬁ‘%*f%Hmﬁéjlet%éeg%ﬂrence
l.i ght - eQ%%tlng sensor section are prOV|ded
ectd I)W oh ttﬂ%erlﬁ%tﬁl:ﬂ:&ﬁdbd fldt®- t1e f s her, the
paral l el and, two pairs of the Ilggﬁ-rece|V|n sensor
d%?%h%aB&Pn 6tecttﬁé”t ﬁ@@@%?%s abtting gagt is not

i ght, em ssions of 5 the |ight- entttlng sensor . ,
lé‘éc?ﬁfo%‘g {Wtﬁota AR thaptfwo and when the detection time

is longer, the determination section determines that the
soft dart is inserted into a dart board, and notifies the

reporting section of the results of determination.

10. The dart game apparatus according to claim 9, wherein
whendetermination ismade that thesoftdartisnot inserted
into the dart board, the soft dart is counted as one throw,
which is then reported to the reporting section, and when
determination is made that the soft dart is inserted into
the dart board, the soft dart is counted as one throw, which
is then reported to the reporting section along with score

information corresponding to the detection signal.

11, A dart game apparatus, comprising:
an image display device which displays an image of

a target;
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soft darts inserted into the panel body, whereby
coordi nates of the position of each of the two soft
darts are detected, and another pair of the
l'i ght-receiving sensor sections 10 out of the three
pairs detecti Iocka e.of light emssions of th

g8

i ght -2 TEP L6t in< IRPASERi P Sof i laFt surface

t.ed to the anel od wher eby coor di nat es of
?ﬁ%er 6%@4%6%%% &k FP@dlééﬂte dap {%Yed&éftlé%ﬁ égc Ehrough

which the image displayed on the display screen of the image
display device can be observed; and

a coordinate position detecting device which detects
a coordinate position of a soft dart abutting and held on

the panel body.

12, A dart game apparatus, comprising:

an image display body which displays an image of a
target;

a panel body, which has a plurality of holes each
having a cross-sectional size substantially the same as
thatof anendofasoftdart, whichisalso formed, extending

toward each hole, with an inclined surface in a ridge taken

~as a border between adjacent holes, and which is disposed

in front of the image display body, and through which the
image can be observed; and |

a coordinate detecting body which is disposed on a
front surface of the panel body and detects coordinates
of thepositionof thesoftdart, theendofwhichis inserted
inte any of the plurality of holes,

wherein the coordinate detecting body has rims
formingahexagonwhereopposingrimsa£edisposedparallel,
in which, so as to correspond to the hexagon, three pairs
of a light-emitting sensor section and a light-receiving

sensor section for detecting light emitted by the
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light-emitting sensor section are provided respectively
on the rims arranged face-to-face in parallel and,

two pairs of the light-receiving sensor sections out
of the three pairs detect blockage of light emissions of
the light-emitting sensor sections by not more than two
soft darts 1inserted 1into the panel body, whereby
coordinates of the position of each of the two soft darts
are detected, and

another pair of the light-receiving sensor sections
out of the three pairs detects blockage of 1light emissions
of the light-emitting sensor sections by a third soft dart
inserted into the panel body, whereby coordinates of the

position of the third soft dart are detected.
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