; e3edd b6TU ", ~~~z~z ENTERTAI NMENT SYSTEM SUPPLY MEDI UM AND MANUAL

CONTROL | NPUT DEVI mmmmmgﬂ el d The present invention relqt ﬁ( O? an
entertai nment sys m a video gane machi ne for displ y’?‘ gé %

i mage of game charactekgetc. on a digpjay nonitor to proceed with a video
gane ire response to control input commands manual ly entered by the gane

pl ayer via a nmanual co ' | gﬁgﬁ ' for supplying a
program and data to sugﬁﬁgthﬂﬁgﬁpg?ﬁﬁgﬁFmgy Ix%ﬁﬁﬂgﬂﬁ%nual cont rol

I nput device for use wt ntert ai y Background Art
Conventi onal video gane Qﬁggﬁgﬁﬂgufd¢8%*€%$g@ﬁ%gigéhsqbﬁaracters) etc.
crested by conputer graphics (CG on a display nonitor such as a tel evision
receiver or the like to proceed with a video gane each have at |east one

manual control i nput_devjce peculiar to the video gane apparatus. for
exanpl e, ﬁpdﬁﬂ}qéiﬂF%éiéane pl ayer plays a role-playing gane, the gane

pl ayer noves, %[esses, or. rotates, a p%gigkgty of control nenbers on a

manual control TfHREREA TSI EREHIR Fnb8r an; ntsrdadngent EKsract er
have 'seon ot s B FrafH 60 afRe dBOER LB HOR o LoMLETLAG PEn A eSS
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For ot of of BaIris ShtaRas Bp TRE Pt BUBYPECLLEna: TEPEAT SPARF Ol d0R e
beon des: SRR dach R TA IR aE R oForaaREp i EpE & REbA A B R 7o,
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vice for use with such an entertainment system.

Background Art

Conventional video game apparatus for displaying game
characters, etc. created by computer graphics (CG) on a dis-
play monitor such as a television receiver or the like to
proceed with a video game each have at least one manual con-
trol input device peculiar to the video game apparatus. For
example, if one user or game player plays a role-playing
game, the game player moves, presses, or rotates a plurality
of control members on a manual control input device with
hands or fingers to move a game character or an object dis-
played on the screen of a monitor display.

Recent years have seen a number of game programs devel-
oped for entertainment systems including those video game
apparatus. Those game programs include many role-playing

game programs, combat game programs, car race game programs,
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For exanple, the control nenbers of the conventional manual control input
devices do not flicker for a few seconds after the video gane1§QB§Q&bEs are
turned on, or the conventional manual control input devices thens€l'vesS do
not emt continuous or flickering |ight hn timed relationship to continuous
or flickering light enission of a game cfiaracter or object displayed on the
display nonitor while the video gane is in progress. It is therefore an

obj ect of $PRrHFegBNL PROEHAMSm €8Cprovi de an entertai nnment System which

i ncl udes a manual control input device having control nenbers that can emt
continuous or fThegergagel PERETAHSgRYE euﬁnéﬁeéeﬁ§avﬂ6#@ t98Meh @ -

pl ayer. Another object of the present invention is to provide a supply

medi um f ortaipment ngyatemggEapmarandaals foreeshblel iewynalimen meidicwg r ol

i nput device to cause control nenbers thereof to emt continuous or
f1ickeringsuelyghast @DgROMsyi BemPryeasndsonetco oRengimerisayer . 11 July
2002 - 3 Still another object of the present invention is to provide a
manual control Hepetofevecethavinaguadneentradnbapytt devices dhat @re i nuous
or flickering light to give visual sensations to the gane pl ayer.

Di scl osur c1ged| By ek ogamecpravey t6 ensepr esBARrolntaputocommends as
entertai nnent systemincludes a nenory nediumfor storing a program for
enabl i ng AdttatedthyogamenpPrepramghhpaveobeanndfgapnednsush ithak thevi ce to
emt light, and a processing nmeans for executing the program stored in the
menory nmedteRtpalcaepheEsnarsl séBpknByshafer E4169drhex Aedc bt tdie i nput
device. After the manual control input device is connected and a video gane
machi ne | 98¢ nRYAPAT -t ABAcBAL PO RERBer YigrelefgBreFiOoaSeROr & iFARRIS or
flickering light for a predeterm ned period of tinme, or in tined

rel ati onsHP2¥®F cont i nuous or flickering |ight enission of a game character
or obj ect displaged on a_display nonitor while a video gane is .in progress.
According to the 5r%§§ﬁ?lﬁmvgﬁﬁi GRNTERér BeMBenfs 8T thR g’é’d“’&"%{?ﬂa} medi um
for supplying a light em ssion progreen_and data. for a_manual_control input
devi ce oA} (CARtFALOLERHE BEPRPROAOOYOR TLAEKeTae Tk fhete 367~

di spl aying a_ga character _.or object on a,display nonitor in response to
control cHRARGLERToFRA BJ98o-4ARS SRBAFRLES| ABA( CHERES ORneT |

o 5| or LS ARHEPRRL ef%aT BORREAT \Rbye aRkLng- IR AN, TRIISLS 10
vi deo gant ot poee R nuodd 3¢ $13808r1A0208hR91hO RS PRI IS |
continuous or flickering light emission of a game character
or object displayed on the display monitor while the wvideo
game 1s in progress.

It is therefore an object of the present invention to
provide an entertainment system which includes a manual con-
trol input device having control members that can emit con-
tinuous or flickering light to give visual sensations to the
game player.

Another object of the present invention is to provide a
supply medium for supplying a program and data for controll-
ing a manual control input device to cause control members

thereof to emit continuous or flickering light to give visu-

al sensations to the game player.



provi ded a manual control input device for supplying control comands te a
vi deo gane nachine in response to nmanual control inputs, coanHgﬁ@ﬁ%ﬁ%ntrol
nmeans for enabling a plurality of control nenbers to emt |ight. bove
and ot her objects, features, and advantages of the present invention wll
becone nore apparent fromthe follow ng deScription when taken in
conjunction with the acconpanying drawi ngs in which preferred enbodi nents
of the present $hldht pBAtRLE ShiRAtboLfwaheobriesend: riarvend iotams o Bri ef
Description of Drawings FIG 1 is a view of a video gane apparatus as an
enter tai npeevidgsacmanugdr dongred ihpupr dsvnrei ipaaninioeorfii@l Membarsl ock
diagramof a circuit arrangenent of the video gane apparatus; FIG 3 is a
per spect i vehat eganf egifaggatiovausobri Apdckdeinge ldfghthdoviglee gaisaal
apparatus; FIG 4 is a plan view of the manual control input de vice shown
in FIG 3;sénsattong fopithe game playerontrol nenber of the manual control
I nput device; FIG 6 is a plan view of another control nenber of the nanual
control input device;, FIG 7 is a cross-sectional view of a specific
control menber structure; FIG 8 is a cross-sectional view of another

speci fic cdhsebpsueabef Inveotdors;

According to the present invention, an entertainment
system includes a memory medium for storing a program for
enabling a plurality of control members of a manual control
input device to emit 1light, and a processing means for ex-
ecuting the program stored in the memory medium based on
control commands entered by the manual control input device.

After the manual control input device 1s connected and
a video game machine is turned on, the control members are
enabled to emit continuous or flickering light for a prede-
termined period of time, or in timed relationship to con-
tinuous or flickering light emission of a game character or
object displayed on a display monitor while a video game is
in progress.

According to the present invention, there is also
provided a supply medium for supplying a light emission pro-
gram and data for a manual control input device for use in a
video game performed by a video game machine by displaying a
game character or object on a display monitor in response to
control commands entered by a manual control input device,
the light emission program comprising a program for enabling
the control members to emit light either randomly or accord-

ing to a predetermined pattern as the video game proceeds.



11 July 2002 - 5 FIG 9 is a perspective view of a video gane machi ne of
the video gane apparatus; FIG 10 is a bl ock diagramof a cirqqhh” 2002
arrangenent of the video gane machine; FIG 11 is a flowhart of ah
operation sequence of the video gane appgratus; FIGS. 12A through 12C are
pl an views showi ng the manner in which groups of control nenbers on the
manual control [n put . device,are individyally turned on; F|GS, 13A through
13C are pl an viéﬁgg§héﬁﬂn§°tﬁ enBﬁﬁéFnFniﬂﬂ%ﬁ¢ikﬁnrEPeﬂ%nb%rguFFh%:group
of control nen? rg are individually turned on;, FIG. 14 is a flowhart of a
second mpdB*8¥ g?acésgﬁﬁﬁa pQPB%FBﬁ WRPEE de e | EOF oSHPRAYIRI acoRBES Lgane
pl ayi ng process i.s bei ng g rformed; FIG, 15 is a diagram show ng a specific
exanpl e of CaMMaRLBcFt PoN ESHIga@?eEaPHIPﬁbJ§béﬁﬁﬂpﬂ%ﬂ% t9 BRBR2LSEAB-op
eration; and FIG 16 is a flowhart of a_light-enm ssion routine

(subrout i nEFOEniRREt§ecERAPRIGd NG CHPEERs MRARDFRF | @pabling a plural-
ity of control members to emit light.

The above and other objects, features, and advantages
of the present invention will become more apparent from the
following description when taken in conjunction with the ac-
companying drawings in which preferred embodiments of the

present invention are shown by way of illustrative example.

Brief Description of Drawings

FIG. 1 is a view of a video game apparatus as an enter-
tainment system according to the present invention;

FIG. 2 is a block dlagram of a circuit arrangement of
the video game apparatus;

FIG. 3 is a perspective view of a manual control input
device of the video game apparatus;

FIG. 4 is a plan view of the manual control input de-
vice shown in FIG. 3;

FIG. 5 1s a plan view of a control member of the manual
control input device;

FIG. 6 is a plan view of another control member of the
manual control input device;

FIG. 7 is a cross-sectional view of a specific control
member structure;

FIG. 8 1s a cross-sectional view of another specific

control member structure;



Best Mbde for Carrying Qut the Invention An enbodi nent in which an a
entertai nnent systemaccord ing to the present invention is aqq[b¢?§qqa a
vi deo gane apparatus for playing a video gane, an enbodi nent in ich a
supply medi um according to the present_igvention is applied to a supply
medi um recording therein a program and data executed by the video gane
appar atus, and enbodi nent in 11 July 2002 - 6. - ' which a manual
control input Eg§rcgpé5%d?cP?ﬁFE%PF%gepVgQEnPfiﬁvgﬁFPBnQ?@eaﬁﬁppééetha
manual control .input device used in the video ganme apparatus will be
descri bed B8l ¥HAKO; 908 ARPREAERSt he drawi ngs. As shown in FIG 1, a video
gane apparatus_1l conprises a manual control input device 2, a video gane
machine 4 for Fe&dind &% PO r dhPEIRAMe o fs ELEG ty 8EFaggsBsntoPTact i on
entered via the manual control input device 2 and generating a gane
char act er tBf VRLLR:1HRe MCRIR_ckgr ound i mage according to i mage
processi ng based on CG . for exanple, and a display nonitor 6 such as a
tel evi sion rec&ifer oy %?m?lf%@”?%?raigﬁléyiﬁQeFﬁgiﬁénéegﬁéPgétQF she
characters and the background image that are generated by the video gane
machi ne 4Vi§RE F&MFaIZRRAEIYRSi nput device 2 and the video gane machine 4
are connected to each other by a cable 3) and the video gane nachi ne 4 and
the di splay noRtCe 6% ctREPSRt £4Ct BTRaPA2Ht K& WSy SROWARCe the manner
Al ternativel control siqggls and data naé be transm tted between the

c

nmanual coﬁPr%biFleﬂrcﬂéRﬁ 2coptEod | BEBPEEFe Chalhien&2Rual, FontEodi dp-ay
it 6 b .of wirel icati th th th bl 3, 5.

FIG 2 shBRE PRVECS BTG L TEIANaT LY aFRERGENERE of the vi deo gane

t 1. Particul i [ tail f th I trol i t
dev; co 2 will BeCTesc ihernrendh, 1aficele Bafn OPYR ShOIFRe WRuBERg4T.
machi ne 4.mﬁ|b b%bdescriQfd Ia%er on. Details.o% th% diapla nnnit%r 6 will
not be dedPr MBA&FH,&LRRP rmﬁm PESwel K IERMHE Rt FEIEH are AP July
2002 ' b [ toi tion. Th I trol i t
devi ce 2 SBABaREI P PER R VOBt “Sui tches 201, 207, 20m having

ti | 2 , 200 [ tc.,
paral el 1107 ervhcts (b O OUTRROE 85 g SSonts BOE i esaeRRi8ynal <

fromt hep?:gigg:ﬁtﬂiﬁnz%jtgl?é:%}ca%giedaoﬁtﬂeivﬁllilg 1y %‘&%%?Wf pﬁ.%ajig‘é‘ uding a

central essing uni , randontaccess nenory

read-onIyngggE¥ &@g@e{ﬁﬁw#g?fggmga,a single chip, a serial 1/Ointerface
a

(SIO 23 for performng ser comuni cation with the vide gane nmachi ne 4,

and a motor dripyey. % fOL éP&PA%ﬂrgﬂ 8hdking BUEHRRY iR 2xBhipt@ B @h 25 to
vi brate the manual control inpu evice 2 based on a vibration generating

command WakgbciatadaPitely hsedednl £AR) kReonadaR AT PIveEsihg bpe
switches 201, 20Z, 20n include, in addition to the control nenbers 2001,
200Z, 20@@atAaempedrae anplifiers 201, 201Z, 201Q for anplifying drive
signals to enable the control nenbers 2001, 200Z, " 200" to emt

conti nuous or firicckerd nos | 4 ghlow8RErtesEed! iIMyhit-@iseilidd inatdmirent s
2021, 202z, 202Q such as light-emtting diodes (LEDs), for exanple, for

emtting Ksabirouieig) imetgons&8bnbERdAesS 020@kocdiFdng optiditiased on the
anplified drive sigpals fromthe anplifiers 2011, 201Z, 201Q.

Best Mode for Carrying Out the Invention

An embodiment in which an entertainment system accord-
ing to the present invention is applied to a video game ap-
paratus for playing a video game, an embodiment in which a
supply medium according to the present invention is applied
to a supply medium recording therein a program and data ex-

ecuted by the video game apparatus, and an embodiment in



The vi deo ganme machine 4 has an SIO 41 for performng serial conmunicati-on
with the manual control input device 2. Wen a connector 7 is ﬁﬁnqegﬁﬁf to
t he video ganme machine 4) the SIO 41 and the SIO 23 of the nan ﬂu% ol

i nput device 2 are connected to each o[hgr_by the connector 7 for bidi 11
July 2002 _ g _ rectional serial comuni Cation between the manual control

i nput device 2 and the video gane nachine 4. The video gane machi ne 4 al so
has a powsfBieRpfymapupd, copreilndnRuSofer isgp@oForsinggda shenoraaent
driver 24 of the manual control input device 2. A gane programread into
the vi deo Fvenkheni A6 2Ppdaedntoaapmgragd entaedbinpyt: Wevdsa ruiedrenber s
2001, 200z, 200" to emt continuous or flickering light in response to
commands f¥®»nikeevifgeo 9ghse 2pRaFR ES4 Wilde bga e Serddpedmbellny suiithai ns a
process for enabling the manual control input device 2 to emt continuous
or flickerre€erenne ta theedrawlagsenship to continuous or flickering |ight
em ssion of a gane character or object displayed on the display nonitor 6
whil e the vi deoRgafRowWd ilp PABgrdssa Pilideo gamee a@paFiatgsstl wmpmisetet ai | s
for enabling the control nmenbers 2001, 200z, 200n to emt continuous or
flickering® |Imappalagonsyedr Anputafdevderpéned yideo gameamashinmi4 fox nput
device 2 wll first be described belowwith reference to FIGS. 3 and 4. As
shown in AeRAENdt AcIARFURILOSEAN &R LHSPONGE)itOe 2 USRS 'S IONtNRY. 580 -
conprising an upper nmenber 51 and a | ower nmenber 52 which are nmated and

j oi ned to ken epherefy Vigsthgemanygdh coatyelednruk gevilcst ¥ iand ganr
second grips 54, 55 projects fromone side of respective opposite ends of

t he housi rRF&Bingha gAFE: ChaFasdesn§rgchesastenss ante as bASKITAING - be
gripped by the palnms of left and right hands of the user or game player
when t he SRiaRCEBRELBI tRpdMmagey precessing hased oo CG.g fior @sxmmrked to
the video game machine 4 and the video gane is _played thereby. The first

ari d secorffRYr#pdisgplaysmond ter, by sUSh, &Sy & FSY ISR MesRisiedh O Here
toward thejy distal _.ends and inclined dowmwardly of the housing 53, To

al | ow t he Lre PPRy@ioplaging the BARe, ChRtacha §T APETasEemns e abl y
for a lon iod of. tine, e . first and_sec Il ps .. b5 are tapered
fromthei ?oﬁ?%%{:owgh&f“ﬁgehgggitnﬁrgs IEHRE et%g%y? t&%st";%e@n(?sa,meaﬁﬂ’have
arcuat e oq%e ge i pheral surfaces and arcuate distal end surfaces. The
nanual(un19£ﬁ i%put device 2 has a first contro

The manual control input device 2 and the video game
machine 4 are connected to each other by a cable 3, and the
video game machine 4 and the display monitor 6 are connected
to each other by a cable 5. Alternatively, control signals
and data may be transmitted between the manual control input
device 2, the video game machine 4, and the display monitor
6 by way of wireless communications, rather than the cables
3, 5.

FIG. 2 shows in block form a circuit arrangement of the
video game apparatus 1. Particularly, circuit details of
the manual control input device 2 will be described below,
and circuit details of the video game machine 4 will be de-
scribed later on. Detalls of the display monitor 6 will not

be described because they are well known in the art and have



pad 57 di sposed on one end of the housing 53 and conprising first through
fourth pressable control nenbers 56a, 56b, 56c¢, 56d. The firsq1amhgxﬁﬁ
fourth pressable control nenbets 56a, 56b, 56c, 56d project on an’upper
surface of the housing 53 and are arranged in a crisscross pattern. The
first through fourth pressable control™ nenbers 56a, 56b, 56c¢c, 56d are
integrally formed with an angul arly novabl e control body that is supported
for angul a0 rbieeehtbedblngi o8 thetpresemy posenrtdend around the center of
the angul ar |y novable control body. The first through fourth pressable
Control nenber STl anamepl sertrobdinpet i deeirel 2 ycovppliedst 8 pavkradtiter by
the angul arly novabl e control body. The first control pad 57 includes
switch el eferswitehes g2y, i2fhut el edptirvigup despect bepecontvedy memh t he
first through fourth pressable control nenbers 56a, 56b, 56c, 56d. The
first contbesfs p2R0,57 20fct irons288, ssutilr et imnttions 11sUitks 2082c. , 18
controller for controlling the direction of novenent of a gane character or
obj ect (hgrasrabielrIf0|interfate (RIQ@)r2l forasedndi spppldéedciithcicon)-
di spl ayed on the screen of the display nonitor 6. \When the gane pl ayer
sel ecti velyrpk esbgnalseffomsthehswlybthésu2®h R0gssabl-e 20gnt aodneechéps 56a,
56b, 56c¢, 56d to turn on or off the switch el enents associ ated respectively
with the fmicrocompusrfd2rinchudinabi ecentrabl preabesingouniscliCPy¥dc, 56d,
t he di splayed character noves in the direction corresponding to the pressed
one of the frandomhreeehs fBemenY pfRAMAb| @nd oat Ferdnenb¥r Bepery $BOM)56c,
56d. The manual control input device 2 also has a second control pad 60
di sposed dirhmicate@rorngd singhe @bl ng Ssrhall ElApintenfarer §6I0Hr @igh
fourth pressable control menbars 59a, 59b, 59a, 59d. The first through
fourth prdpmperteoming ferbelscomaunioptioncwithgtheoyrdde gamehmamrpper
surface of the housing 53 and are arranged in a crisscross pattern. The
first tfwcﬁ&#ﬂ¢oﬁrt%ngrés@@bpé éﬁhYﬁﬁldeﬁﬁérﬁuBD&YlBQb? gydvesgyrxeat
constructed as independent nenbers, and associated with respective switch
el ements disppsYELY® RAECEe2BnHO CHAPFRTe phide panyAl SersKALcHRPES! d8ad 60
serves as a function setting/gerfornin unit for settina a function for a
a

di spl ayed ‘B8 ot tRASEAOPeR  BHRFALLAR  GPRETRFIRY GOUMERFayBACBh&Pact er
S i ficall | tivel he first th h f th
o essabl o AARTETSHEnherEe8tEEoR ohE ol fed Bane EREhEREL fondi ng one of 1 he

itch el ts St f i f di spl h t
and performa TTETERESReR Pepithed: charts AhOTiRS. HHE5ARUEH1600HET ©
whi ch f (] i i t di itch el t |
Control i it GeRr et MEREetR 260, A9Gnn T oL PPRe heTBFC TS A iasTe
di d | vel t f ti i he_h i 53
and the. il 2okt 2t na 1 208 A BHIA e BESVECIGRIE Ee (BHE 10
to the NOURNg ofe d8SeLOL  fleRBdrlOPhbf A, OL 0299001t oOdmiieVELRETRRS

tabl e contro ) PheRaft s

tive rota nenber s Yot'at &bl e 360 aBoutf contro

thereof ) ik |5 REELbIEr $h4"EL ohPOUAn8! SUBDLS: 2UEN SorNaEhabkanGPRgl or s or

the like I ch are opera e respective rotatable contro ers 63,

64. Speci fidatd yzo?lh,e Jopt at abl.e ggnt £0ly hf3emPerang goygLed on tip

ends of the contro shaffs that ar® normally urged to retlrn to their
neutral pOGIEBENS yrbbAshPle TPFBE &ni 8RnGAN1BRL ehEbAYHSEAARAME I axes

of the control sha
members 200,, 200,, °°*°* 200, based on the amplified drive sig-
nals from the amplifiers 201,, 201, --- 201,.
The video game machine 4 has an SIO 41 for performing
serial communication with the manual control input device 2.
When a connector 7 is connected to the video game machine 4,

the SIO 41 and the SIO 23 of the manual control input device

2 are connected to each other by the connector 7 for bidi-



The third and fourth control pads 61, 62 can nove a di splayed character -
wh~.le rotating the same or while changing its speed, and can1qqm§;&m2

anal og-1i ke action such as to change the formof a displayed chardcter,
when the gane player rotates the rotatqbbe_control menbers 63, 64.
Therefore, the third and fourth control pads 61, 62 is used as a control
unit for outgutting connaﬂds for a displa¥Fd character to performthe above
moverment oFSELPBRAL RRFLRhaEPUBPpLCEtdOp,beEWwaRR S thARYR: refnteek 61, 62
may be used as a _control unit for noving a displayed character in an anal og
fashi on i n1BPERodEVHERSs?oRBE tB&c¥10g0a GRAY MEACKHRE tH- t he manner in which
t he ganme pl ayer handl es an 11 July 2002 - 12 object represented by the
di spl ayed char abervidee gantalachineol pdse Das i PIWer sHIPRLY 142 tfomnd
si xth control _pads 65, 66 disposed on a side of the housing 53 renpte from
the first BRBL¥ERBNA BPVPE SUPPEY ¥RA LSS ttiondde MRkt dvkysr a24 1o
opposite ends of the housing 53. The fifth and sixth control pads 65, 66
have respeEPPv@aB%P}SC%PtE?gs§EBP§ E88NiL8l 2nmenbers 67a, 67b and 68a, 68b
and respective switch el enents associ ated respectively with the pressable
control nenber sA67aMe REOGRFN6B&Ad6ap toThE Sl VIGE O riEARS YICRRR r‘glc%'ds 65,
66 serve as a function setting/performng unit for.  setting a function for a
di spl ayed ER&PECEPTARESHEPBEr ARARLANOUEL GONGEAL drepPesy® 2 har 2€0ey .
Specifically, when gane pl ayer selectivel resses the pressable control
nenber s 67éf'6?8°aﬁ6’@m%t(ﬂﬂﬂt#QRP%%r?%s%%gﬁkﬁﬁiBHé16ﬂ%ﬁhé“sﬁﬁﬁéﬁn§ﬁenents
is turned on to set _a function for. a displayed character and performa
function oFPaCaPERRAS HreRataet ¥ldepngamer fRAHIAP i4: assigned to the
corresponding switch el enent. As Shomn in FIG 4, the manyal control input

device 2 has a SP@r¥2LGi PERIEEMAALSY SOPEALISH SRTFPTD tPateipRLIRS posed
cont ol patPBORBREEheoRBEER L StPPaLe 6P 1oRe Inatsi ST EOR MRS (58w tch 69
G111 cul 1yELAGER-ERITHESEF (B8 T ERE FRIARIRERRE AT ro RO R TR "2 2l co
petwoen t HESERRPELIAC FUhF At BREPBT Chads SBTE SITRRTHE" BF ofiEat E550;
cont rol meegFoon Be 1Y aRTey Hop REr R SIS Ve e L ° 0

t he npde igggﬁfggg 72 indicates a selected control node of the third and
fourth controf pads 61, 62. The node indicator 72 conprises a

lgnt-emtting $EEsRnto SHEScRInaflg ERrkti ! IdstaifienedncdRiR me AL | O

switch 71 is pressed, 1t can sel el contr node ow ng a comuand
signal to BSntEQHFrB&Hbéanhébﬁ ti’ﬁ(‘jzd, and iy t kot @MIOlcdiBdhddhs &% Or a
control node for inhibiting a commend signal frombeing inputted fromthe
third and £ouekbreOt 104hPR2d8n64ppearance and components of the manual

control input device 2 will first be described below with
reference to FIGS. 3 and 4.

As shown in FIG. 3, the manual control input device 2
has a housing 53 comprising an upper member 51 and a lower
member 52 which are mated and joined to each other by fas-
teners such as screws. A pair of first and second grips 54,
55 projects from one side of respective opposite ends of the
housing 53. The first and second grips 54, 55 are shaped so
as to be gripped by the palms of left and right hands of the

user or game player when'the manual control input device 2



When the node selection switch 71, is pressed, it can also select a control
node for allowing a command signal to be inputted fromthe th| r&h ourth
control pads~6l, 62 and selecting the function of the first th 3% 3urth
pressabl e control menbers 59a, 59b, 59c, 59d of the second control pad 60
or the function of the pressable controﬁ menbers 67a, 67b and 68a, 68b of
the fifth and sixth control pads 65, 66. Depending on the control node

sel ect ed by thensotiedsdicedtheornvisisia gamel ,madizinede andi theoviddof amkers
and changes its indication light. The rotatable control nmenbers 63, 64 are
r ot at abl ei86plapedt themtetyt. shafts t hereof. When the rotatable control
menbers 63, 64 are rotated, a CPU in a control system (described | ater on)
wi t hin the vi d€hegfiesinandesetanlyrigss 054 3 £8t aredpdepeadsngedy t he
rotation of the rotatable control nenbers 63, 64, and determ nes a notion
pattern aspatdiingwhy themeqdlr ecthiat dowdid@rthayrngiesaabkhabsedna At on
11 July 2002 - 14 based on the notion pattern, the CPU controls a graphic
gener at i nglipsticdotvnwemdéd va off pleayrrhstireg as3er @ocalLlbwgthe ghme

est abl i shed notion based on the rotation of the rotatable control nenbers
63, 64. Tpeagent tol gmemberhe FHinwt iand|lddrodd agdigsepit{ 8BNcbmAUBUELOE
flickering light with the circuit arrangenent shown in FIG 2. For exanple,
t he firstfolr auibnfopetti it esS atiine c e of iretband 588o0nB899ripscs5459850f

t he second control pad 66 shown in FIG 3 are associated respectively with
the switches f28fiergdz from AMeichgiint witlc tRe houshrgssBt tbeardlOl , 20-~,
20", the light-emtting elenments 2021, 2022, 202", which are di sposed
under neat bhelhe dispedt endscomrd haveniareyatea dtutent panbphenalf surkeri ng

| i ght based on continuous-light or flickering-light drive signals generated
under thefaoasrahdoarchaterdiistalhend daorfmoesmachine 4, i.e., genErated
when the gane programis executed by the CPU The emitted continuous or
flickering |igfhepmedual ianigtel Hawpitr slevheeughhésuat ilpstssabtrodontro
menbers 59a, 59b, 59c, 59d. Therefore, the gane player sees as if the first
t hr ough fpaft A7 pddspased eantang enshindt stis®ahogebngs88, agddcemprisheyg
continuous or flickering Iight. Actually, each of the first through fourth
pressableféﬁﬁtrﬁhrﬁﬁﬁbe% wih pIEEsEYe oortrel pasbeEst 862as58Rewn in

FIG 5, 6, 7, or 8. hows a control nenber structure in_which the
control nﬁﬁﬁersﬁgublggea§%§qqgﬂﬂ?%ﬂﬂﬁk59¢ﬁﬁhlBEPEHéElﬁ EBPFFB% FSW'
emtting opal escent |ight. As shown in FIG t he 2002 -

control nBRBEr9R3s 36Bir SfCk I PTRIRY of FPaHEBﬁFeﬁFrSFggtPE FH@Iudlng
a trlangular rea_100 coated in an opal escent color and a remai ning area

101 coat eBOPA1RE 8PnaREhEHe EHGRIT] AP R sHEhESEresAt PBFthERber T8Er uct ure
In which %irst through fourth pressable control members 56a, 56b,

56c, 564 are integrally formed with an angularly movable
control body that is supported for angular movement about
its center, and positioned around the center of the angular-
ly movable control body.

The first through fourth pressable control members 56a,
56b, 56c, 564 are integrally coupled to each other by the
angularly movable control body. The first control pad 57
includes switch elements as signal input elements associated
respectively with the first through fourth pressable control
members 56a, 56b, S56c, 56d.l

The first control pad 57 functions as a directional



ring-shaped pattern is illum nated around the control nenber. As shown in
FIG 6, a ring-shaped area around the control nenber is nDIdeq1qf| 00
transparent polycarbonate and serves as a light guide in the fon%%% §
ring-shaped illum nating area 102. The control nenber structure shown in
FIG 6 should preferably incorporate a‘s#ﬂgre | i ght source. O her control
menber structures are shown in FIGS. 7 and 8. Each of the control nenber

st ruct ur escontmelillerr|i38; JomboBltngpthsedinettianbdf hewendntt amfl a key
top 103, which are of a conventional nature, npo,2ded of el astonmer and AHS
(acryl oni t gave- hisatiiather soy rehecbopohsreinafher coobleetively arefeonédol
menber 110 accordi ng to doubl e-shot nolding. In the doubl e-shot nol ding,
two materi &b par tas Girsp bayed t cinevast ¢r hoddsplanednennbhel. sGpmen foLathyg, t he
key top 103 of ABS and the flexible key 104 of elastoner are sinultaneously
nmol ded i n dhepdelyd moyoltdmt 6 t heWlkary thvp d@Be apllayer febactileekeypiddsase
integrally conbined with each other. The flexible key 104 serves as a |ight
gui de t4 i thenmfdatsd: ttlerdeegh t Houdtls predsablghtogtrdidmembershbédae 56bxi bl e
key 104. As shown in FIGS. 7 and 8, a plurality of LEDs 108a, 108b are

di sposed aBéwnd5&dsvid cturn 0dn oor soPf | thedswitchi €leénants ld8sodabtedhe
swtch 107 is pressed by a presser 106 11 July 2002 - 16 nounted on a

| ower end mespeetdordlplwitinbtine 1ilrst hehtdbgh168artiOghessaltl e omdntroolis or
flickering light. Therefore, when the control menber 110 is pressed,

cont i nuousmembelrisc IB8ra Ng5 6 ghéenm 56dd biye t GbspEaged 0ghard@gir pagees in

t hrough the flexible key 104 as the light guide to the key top 103. The
gane pl ayetheadirientiore eerréspérdingt tol thenpressed onecdf thetEirst
continuous or flickering light. The key top 103 may be made of PC

( pol ycar boshwepghatirurtihpressmbliet eentrot membenst hba, aheb opebai i Bhdef
the video ganme machine 4 wll be described below wth reference to FIGS. 9
and 10. The vi d8begamanpat¢ortrohatnputudeviaei al a)se asimyseeendasi ng
whi ch houses a disk |loading unit 75 substantially centrally therein for

| oadi ng anceptredl rA&KEQ dkspesed CoRAmerother| pra a5 the eorsing B3di um
for supplying t he gane prqgianl The casi ng sugparts a reset switch 76 for
resetting BRE goadFigping ElpshethzepghyfeurtihPressahie s.oonSkot sAeRo

switch 78 for controlling the | oading of the optjcal disk into the djsk
| oadi ng unPBT$55%nd 2R t W s BT+ 7oRe: T158T thygugh, %Fr{hwRF%ﬁs?hgﬁt

devices 2 can_be _connected the respecti slotg 79A, _79B so that the

vi deo ganeCREYIOd B %F%nggﬁe g?%eoggﬁnegﬁﬁcﬂFﬂieﬁgbgnt ° JERPRT oFYFanme
pl ayers. A BNy, qg{d devife ggg a gortable el ec r%nic dg iqg may also be
connect ed £8°Fh&%sIBIS BR1n9p7 3 19\ FHER2HERRIFC AP nE G- TESCTRSR RBFE or

| ess t han %mn slots 79A, 79B. 11 July 2002 - 17 As shown in FrG 10, the
vi deo gane FacHi ne 4 has a control system 81 connected to a system bus 80,

T G RSP DR R e e
by the Sys%@%kb%§3¥159d are constructed as independent members, and
associated with respective switch elements disposéd in the
second control pad 60. The second control pad 60 serves as
a function setting/performing unit for setting a function
for a displayed character and performing a function of a
displayed character. Specifically, when game player selec-
tively presses the first through fourth pressable control
members 59a, 59b, 59c¢, 594, the corxrresponding one of the
switch elements is turned on to set a function for a dis-

played character and perform a function of a displayed char-



The manual control input device 2 enters conmands fromthe user or game-’

pl ayer via the SIO 41 (see FIG 2) to the video gane machi ne 41.1dﬁwti cal
di sk control system 95 has an optical disk drive 96 in which a as an
exanpl e of the supply nmedium according to the present invention is |oaded.
The CD-ROM stores a program and data forlyiving an op eration gui dance to
explain the functions of the control nenbers of the nmanual control input
devi ce 2 wactercawhich fhactdohrds aeshened doetthe comtrespeisiioig flickering
light on the display nonitor 6, and also to cause the correspondi ng contr ol
menbers togefitthcankimenaus or flickering light on the manual control input
device 2 for thereby producing visual sensations for the gane player. The
control system @hecnanuells cohersnvempnt devdcdi 2pladyed neRanacher dased on
the program and data fromthe CDROM and comands entered fromthe manual
control inpotirdRvieatZolThadeosilr,ole2sidispiis@l ¢edpecidsed YCRIY ddeemtdml
Process ing Unit) 82, a peripheral device controller 83 for effecting
interrupt tongr ebraegscdefined Be teeesC thie Mouy inec 83S andVWhelatiastannst er,
a main nmenory 84 conprising a randomaccess nenory (RAM, and a read-only
menory (RAHABSo¥hithe f£irktldng 28@3nd LipssBdressvahiiohs ayoaitteduch as
an operating systemfor managi ng the graphic generating system 86, the
sound genetat thg Rpakdmgdb3.etc. At | east the game program can be executed
in the main nmenory 84. The CPU 82 executes the operating systemstored in
the ROM 85 to contr ¢hitdde avidd €ougdie capaod! wadk 6l ,i 62 enrive atespedd
conprises a 32-bit RI SC-CPU, for exanple. Operation details of the CPU 82
will be destvebedthabdileorontirel mamberde@G3gand matiabadle X d°urassaon, the
CPU 82 executes the operating systemstored in the ROM 85 to start

control | i ngohheodr ahhiftsgdheraoifng angds rempea t iviee ssgmad. genportate Yemeayss em
91) etc. Wien the operating systemis executed, the CPU 82 initializes the
vi deo ganesuphansat varlabie tresdisttiorst pif dihec didfkier milvigh tagreoppetalmle nd
thereafter controls the optical disc controller 95 to execute an

appl i cati obhher vgsppctdyeh rodatiadlel domtyzote membedsdéd i 64 -he SPrELEL - di sk.
As the application programis executed, the CPU 82 controls the graphic
gener at ~. ngad )yt eth8s rotiad abden ¢ogdmedamempenss tbdn $¥ agtec mipeedi oy on
instructions entered fromthe gane player for thereby controlling the

di spl ay of tibngBésand tthe gondmedi midiat seehdPrEd shuped et s.
Wiile the video gane is in progress, the CPU 82 enabl es the manual control

i nput devi ¥@tRrpgtenithedghmewidigd dosditians ihyg hianing Mambaks r 224 onshi p
to continuous or flickerl E?%Pl ight em ssion of a me vharacter, or object

di spl ayed S8Mt ke Frigted #5R2 houd thee a@?%?pmfcg‘gﬁwé%%ﬁ’?fgl SPALHF 86
Cranstor 19005 ot sl fOHEEN Girn il G ol GG MOV D Aphi ¢

Phe Py BJaLBB1RYRE bherastes Miile G R e 45 (EELS “HERERy b
o ort nogoRBs LFAn SRR Aad SET, MHkeL A AR e IR T SHER CHE B9 has
opbrati onsCRRPTR Srer SO b o i ¥niiod, PRARE S, it Hhg ot NN €
vectors atPABREsHrAdY SR AUGE BAMFE MR | & R gD 1 Xes O

Specifically, theGlES% C ec@hﬁlﬂf;aﬁlésﬁ%@&f di. it &5 ?%a%? g?i(i')gggl 9f 1.5

mllion polygons per secdn ora 1'ng process

triangul ar yaQn W , r ﬁéggﬂ! " 84, e video
gane machi%ggb ?‘% aablcgecr}’ttgb?"eggipig{ t%gexob%r n off]“? \#e&%%% %ecrl%%rm

hi gh- speedy§aQbdl Mbe e 1 I ¥orm the above movement or action.

Alternatively, the third and fourth control pads 61, 62

may be used as a control unit for moving a displayed charac-
ter in an analog fashion in a two-dimensional space in a way

related to the manner in which the game player handles an



According to an imge plotting command fromthe CPU 82, the GPU 88 plots a
polygon or the like in the frame buffer 89. The GPU 88 is capqmja¢5 0
plotting a maxi mum of 360 thousand pol ygons per second. The frane bé% er 89
conprises a dual-port RAM and is capabl%&of si mul t aneously storing inmage
data plotted by the GPU 88 or inmage dat#% ransferred fromthe nain menory
84, and reading inmge data for display. The frane buffer 89 has a storage
capacity oPbiefbyrerresgptedahy| the s@dlispiagaddrearaster6-bit matri x nade
up of a horizontal row of 1024 pixels and a vertical colum of 512 pixels.
11 July 2002 - Phe maBuplaenbueleinputhdevicdi gpragoahes fiftd aridg | mage
data to be outputted as video output data, a color |ookup table (CLUT) area
for storinglaticLeAntiEPénPais| 6be $ef@tspdsed bp theiGRUES thiwerhadsipigts a
pol ygon or the like, and a texture area for storing texture data to be
sub~ect ed $3 remelenfirent Faasfbreht andssenendagpdpggdt i SPlaotd qebsind
mapped onto a polygon plotted by the GPU 88. The CLUT area and the texture
area az~e HWionedcaespechively aatt e dppprajtar endss ofartined hoUsln@PBBS i s
capable of performng, in addition to the flat shadi ng process, a Gouraud
shadi ng prBeesEifth apdefirxhingorbrokspadsabépol §gohaye masmqusiime ng their
intensities fromthe colors of the vertices of the polygon, and a texture
mappi ng pretss ¢5HrrrEaspablet exptrel gnembersr €dai n67he angktGfiae £&m ando a
pol ygon. For the Gouraud shadi ng process or the texture mappi ng process,

t he GIE 8 espeehliveal aviteheelomentsarasosiaieduxpARRCHlvEOY t

pol ygons per second. The i mge decoder 90 is controlled by the CPU 82 to
decode i neRfeesidlef Cantrel | mepbeps i figa-. fdheasfob8a.i $8the main nmenory 84,
and store the decoded inage_ into the main nmenory 84. The inage data
reproduced by tHaejfhfEhdardaetxtly ¢antrahspadFelStobbhSam@sdE fer 89 by
the GPU 88, and can be used as_a background for an inmage plotted by the GPU
88. The sctMRCELPRrSeThiNG(ReEROMNIRG BRIEE0R §BLkANG Gc W Gid amifiox spy)
92 for genergi%n nugic sounds, sound effacts, etc. based on comrands from

the CPU 82 hagartesoend PoxToppipg, 295UpGtion, Q@ AT or m

data f t SPU 92 d Kk 94 tputti i ds, d
cifoots, LSV EParaAtes | nabePLFooa1 HRe SbeRosange BRVAILAR aRTapt | ve
diff ti P f ti f i 16-bi t d t i ch b
encoded astiTEEY RFPTEFE TG  PESTHIDL, SOy ABPERTOR e S st T Fihet i on
f i t d.ingt ff t t
sound or 1 4. edEr YBYHEELER ARG Fhin B oNBpoHASST Sriems b A7 e 2
repr oduci %ﬁ@h“@ﬁeégrQégg%afﬁﬁgffg%hfg&hgaﬁgggiagggfgﬁé%ﬁct.#rhﬁémse

functions, e sSound generating sys as a sanmpling sound
naver or m dtarors & FnBL bR B8 B R DRI LR oE Ty I A e
CPU 82. is assigned to the corresponding switch element.

As shown in FIG. 4, the manual control input device 2
has a start switch 69 and a selection switch 70 that are
disposed in parallel positions between the first control pad
57 and the second control pad 60 on the upper surface of the
housing 53. The start switch 69 starts the video game when
pressed, and the selection switch 70 selects a difficulty
level of the video game.

The manual control input device 2 also has a mode se-

lection switch 71 and an mode indicator 72 that are disposed

between the third and fourth control pads 61, 62 on the up-



The optical disk controller 95 conprises an optical disk drive 96 for

repr oduci ng prograns and data recorded on an optical disk such,as aggg-ROM
or the like, a decoder 97 for decoding prograns and data that A?éuv £ded
with an error correcting code ( ECC) ac~.ded thereto , and a buffer 98 for
tenporarily storing data read fron1the'dh¥ital disk drive 96 so as to allow
the data fromthe optical disk to be read at a high speed. . An auxiliary
CPU 99 i s P8EnéBréaceoofhé&hgeboternng7 53SouMhedaicie esalatetiom shetopt veal

di sk which is read by the optical disk drive 96 incJ.udes PCM data
converted FPdAFrhAaR0gOBEEAY modeals, the atidind emd of dunetARRGM €61 apadhe
ADPCM data, which is recorded as 4-bit differential 11 July 2002 - 22
data of 166Bit 6di gheal paassedi s addc ttiedmbylet Ha dicroier BY, {isaighigs 40 the
SPU 92, converted thereby into anal og data, and applied to drive the
speaker 94se¥peted\raataolwnpd¥-oifs thecdhded and GEduttili gidttolagaasi S
decoded by the decoder 97 and then applied to drive the speaker 96. The
optical di8k.df2ve TBerwmade ihdiprtigrafef compirdises tael yret aim Ot ong dance
based on visual sensations fromthe CD-ROM which is a specific exanple of

t he suppl yehedentn suebr dsngnt bBEDherptheeitikienventi on. The decoder 97 then
decodes the programthus read by the optical disk drive 96. In order to
enabl e the manudherobheonofepaeldetiion Bwilachni?l contprassed orif |dgkeri ng
light in tinmed relationship to continuous or flickering |ight em ssion 4f a
gane char a8¢kechra opprtrol mplayfdroalibwidgsal ayommtd eridghatite Bde vi deo
game is in progress, it is necessary for the video gane machine 4 to
execut e a }rRyFEed fBFomnthe | tiglsdcandofivintbusomtfdl q@ests reg | igghtor A
program for enabling the control menbers of the manu al control input

devi ce 2 tSPREF?L dBrde ntetisiehribitirgr angomingmd \sidgnaie fiteme tiedarly hiat-ow)
The program may_be supplied froman optical disk such as a CD- ROM or

di st ri but &P¥F %r%t&éﬁ kthirdt apdf Spnsthngondswd maden 61t 6% assuned
that the programis read froma CD-ROMinto the video gane machine 4. An
oper ation sequdfR&R othe arde geeleakionppuisichs 71 WS IpHes sedscditbathmbel ow
with referepce to FIG 11. In the video gane apparatus 1, the nmanual

control i rﬁsﬂ?° seledh g ogpbrol modecfeEeallpyissh® somaand silgnalPid? in

t he vi deo ,ga chhfe 4 to enable the control nenbers to enmt continuous
or flicker gf’fﬁ%‘i‘? R rFhe) Fhirdrand fauTibncantEed pads ®dut &evi ce 2

and second T iRt Fhe P b Lok Ry LB ARGHSMnEAEER he st ar t
button 69ﬂf%§§5¥¥§HL5Ht£5&'members 59a, 59b, 59c, 59d of the second
control pad 60 or the function of the pressable control mem-
bers 67a, 67b and 68a, 68b of the fifth and sixth control
pads 65, 66. Depending on the control mode selected by the
mode selection switch 71, the mode indicator 72 flickers and
changes its indication light.

The rotatable control members 63, 64 are rotatable 360°
about control shafts thereof. When the rotatable control
members 63, 64 are rotated, a CPU in a control system (de-
scribed later on) within the video game machine 4 acquires
data entered depending on the rotat;on of the rotatable con-
trol members 63, 64, and determines a motion pattern accord-

ing to the acquired data. After having established a motion



It is assunmed that the game player presses the power supply switch 77 of’
the video ganme machine 4 the nmanual control input device is cqﬁﬂF?tﬁg)gane
machine 4 in step S2, then control goes which deci des whet her a5 |%
button 69 of trol input device 2 is pressed or not. If the start button 69
is not pressed i: in step SI. If to thé #déo to step S3 the manual cona
step S3, then control goes to steps S4, S5, S6 in the first node.

Speci fi cal bpsedi ght e e blor pat tern suthescPUetgntoolsta goaphit gember
groups Bl, B2, B3, B4 shown in FIG 12A to enable their control nenbers to
emt |ight exatdagsisys ien obo angyedet &isphayepechadactedi asgondisdonm i n
FIGS) 12H and 12C. Alternatively, control nenbers bll, bl2, bl3, bl4 of the
control netber egtald iBhredymebion | haped sowcelssi vetgtion af ptleeleter m ned
period of tinme, as shown in FIGS. 13A, 13B, 13C. If the start button 69 is
pressed i ntatapls83 carttarokonenbets go®s 64. step S7 in the second node to
performa video gane pl ayi ng process. The video gane pl ayi ng process

conpri ses st epsTBel adnteeh. m@idexhosmowm FHh G'IG3, andnds4 cemit noons| y
carried out until a video game end is determ ned 11 July 2002 - 24 in
step S8 i nthngous]orn fliekertes Lbokt pviyh ntheroteeult sazpagygmeatiown in
FIG 14, if a light em ssion command is generated in step S11, then |ight
em ssi on dghawnsine¥d G n 3t epFSt2ex@pple f i the | firshettPougl? fewdsh| i ght

em ssion data (light em ssion sequences) corresponding to the |ight

em ssi on cpressdbileomantestowemlénn bl SShowndcn FIEG of Sthhi sdcondst or ed
in the main nmenory 84, generates a control signal, and sends the generated
control sigealtrpd pas rfehushownnin ofIG nplitadevassogiateéd nespecivalyt abl e
shown in FIG 15 contains light ,em ssion data (light em ssion sequences)
in associ awitsh #heh sWiginhesi 2&.020Gonand80, FRlrowaxakpIBEG f2.a | i ght

em ssion command A is generated in the video gane playing process, then the
CPU 82 reads a ﬂpgﬁﬁleerﬁvé-"s?%ﬁ%e%ﬁhené’@z(thé'cgﬁu oth twpmiddsimm, B2,
B3, B4) corresponding to the light em ssigon command_ A fromthe association
tabl e, genBfgiedts @g’r?twolzogizgnél' " cBPtes WHEhPED Fhepeseshundamngalh
sequence, and sends the generated control signal to the manual control

i nput deyiEBGZFQFHQQF%Y%QQEHEF?}gﬁﬁmQﬁﬁisi%miFoﬁ?PﬁénPgﬂﬁr%@t#}kﬁk%ﬁpmm in
o0 AT S S bR e oS OBl e 11 2
oS o SRS E B S O, W S onoE Lok Bkt
onars o sy SO, €10 4SO SO Tt
present nt i CRRLERLJE B the CPU. The emitted continuous or flicker-
ing light passes through the first through fourth pressable
control members 59a, 59b, 59c¢, 59d. Therefore, the game
player sees as if the first through fourth pressable control
members 59a, 59b, 59c, 594 emit the continuous or flickering
light.
Actually, each of the first through fourth pressable
control members 59a, 59b, 59c, 594 is constructed as shown
in FIG. 5, 6, 7, or 8.
FIG. 5 shows a control member structure in which the
control member doubles as a light guide that includes a por-

tion for emltting opalescent light. As shown in FIG. 5, the



11 July 2002 - 25 group of the manual control input device 2 are energi-zed
to emt continuous or flickering light. In step S25, the value1qI tgﬁpéndex
register mis increnmented by "1". Control then goes back to sfpr@Q

read a next control nenber group fromthe |ight em ssion sequence read in
step S12. The processing in steps S22 th¥bugh S25 is repeated to enable the
control nenber groups to emt |light successively according to the present

| i ght eni syentrebnmemberShaseal cghtudairs base coldeddsfclizngepdepandi ng on
the progress of the video gane, |ight em ssion sequences for the control
menber gr @ipsstlcoinbhingéndgependiagguhatrhareaodoéssoaftethdnyadeopgdms.- For
exanpl e, the control nenbers of the manual control input device 2 emt

cont i nuouseart f¢eokder and hi ghmainihgnadenellatli analted tia aandirneames tel
flickering light em ssion of a ganme character or object displayed on the

di splay nmoXar.6. If the light em ssion sequence for the present |ight

em ssion command is finished in step S23, then the light em ssion routine
shown in FIG IBIGonmésshowanaesdnt€ont membefentreciure tia whechouti ne shown
in FTG 7.4. Tt is decided whether the video gane is over or not in step
S15. If thElngddvapgedepattaph dgelllthenated aroundgoehebaoktkolsimem-S11 to
wait for a next light em ssion conmand. In each of the light em ssion
sequences,bezach ¢ shewnonnr BIGuefbheasriageshapsedl Bbeas airfonnddthe, comy- em t
continuous light either for a limted period of tinme before the Iight

em ssi on dewiemenkadsisrmoddednabuskpnsphirenthpolliyght-benasei andsequence
ends, or may emt flickering |light either 11 July 2002 - 26 for a
limted paemtesfasi aelbghtr gulfie Lhghheeifiossi off e rdngrsbapadsiddumi.-
continuously until the |light em ssion se quence ends. As described above,
after thenadried aoedr §02i nplhedoontrol2membesnséreture shewni deoFgane
machine 4 and turned on, the two nodes (the first and second nodes) are

sel ec~ti v yshowbdit prefilepahdivngnoarphreker at iIsdngler Lilghtt snugsei.s pressed
or not. Specifically, after the manual control input device 2 is connected
to the video gfighemcaPREralamgmbarnsrygturest agesshewnpint BAGE9 i7s not

pressed, then the first node is carried out to enable '"the control nenbers
of the ma¥ &on Each of the control member structures shown in FIGS.

7 and 8 comprises a flexible key 104 and a key top 103,
which are of a conventional nature, molded of elastomer and
ABS (acrylonitrile-butadiene-styrene copolymer) and combined
into a control member 110 according to double-shot molding.
In the double-shot molding, two material parts are simulta-
neously molded in one mold.

Specifically, the key ftop 103 of ABS and the flexible
key 104 of elastomer are simultaneously molded in one mold,
so that the key top 103 and the flexible key 104 are inte-
grally combined with each other. The flexible key 104
serves as a light guide to illuminate the key top 103 with
light guided through the flexible key 104.

As shown in FIGS. 7 and 8, a plurality of LEDs 108a,
108b are disposed around a switch 107 on a printed-circuit

board 105. When the switch 107 is pressed by a presser 106



trol input device 2 to emt continuous or flickering light. After the
manual control input device 2 is connected to the video gane qqq@@q&oﬁ and
turned on, if the start button 69 is pressed, then the second no 'S
carried. out to enable the control neqp%: of the manual control input
device 2 emt continuous or flickering Iiight in tinmed relationship to
continuous or flickering ~.ight em ssion of a ganme character or object

di spl ayed @ﬁuﬂﬁ@ddoﬁsﬁli@wﬁﬁhﬁpéroﬁ.thg §°P§§@&tWQNQ9§ﬁ%k9pI%@%rL Bsapl e
to enjoy the video gane because of visual sensations produced by the manual
control inp@Badedi08d mitheoatiappurnaent ldgkeahngdddithg tBhereforesent
in ventionis not limted to the video gane apparatus 1. The |ight em ssion
of the conWhep ABfb&ORt3CL memberudlOcdht PEESISESUt PG ITIQUS YT bElick-
controlled by the CPU in the manual control input device 2. 11 July 2002
27 Accof@iRg ddofitciemd thedl bivc #hrokEDEhd 08al 310 8th@asfesi Phrough

m croconputer 22 in the manual control input device 2 sends |ight em ssion

n
data to t h&heoflesibdenikey dO0dups shet hdgbsngudidenditbdibe dieY heorah@adl
control input device 2. Therefore, the light em ssion of the control
nmenbers i sTBGngRBIE Pd-aKeThican FhugnRgsl asoddr She GoRtRRl inember Ghi0
application of the above |ight em ssion control is that after the power
suppl y swi d&geli7 eglitshe usoRir SLickerlnge lid@ht> i s turned on, the
CPU of the one-chip_ m croconputer 22 enables the control nenber groups or
the control nenff@eskey &an 10cnhmeubes mader ofc BS i (RPYNGREPPRRTA) cert ai n
period of time before the gane program starts bei ng executed. Consequently,
the game pFa¥BeIc&iRa@nABF-vi sual sensations produced by the nanual control

i nput device 2 itself before the video gane actually begins. Al though
certain preferr ®8t&idSdidfef StERctHEeypBdepPETREAT G %‘fﬁ% HLefCs§ and

described in detail, it should be understood that various changes and
modi fi cat i BASPARE He Widde b[ené‘reéicﬁi\me%hl?ﬁhoa’eﬁ’ér ﬁ%ﬂ?%etggﬁ}f@sofgt he
appended cl ai_ng: 11 July 2002 28 CLAIMS 1. An entertai nment system
conprising?ng nual control input device for entering control

The video game machine 4 has a substantially rectangu-
lar casing which houses a disk loading unit 75 substantially
centrally therein for loading an optical disk such as a CD-
ROM or the like as a recording medium for supplying the game
program. The casing supports a reset switch 76 for reset-
ting the video game, a power supply switch 77, and a disk
control switch 78 for controlling the loading of the optical
disk into the disk loading unit 75, and has two slots 79A,
79B.

Two manual control input devices 2 can be connected to
the respective slots 79A, 79B so that the video game may be
played on the video game machine 4 by two users or game
players. A memory card device and a portable electronic de-
vice may also be connected to the slots 79A, 79B. The video
game machine 4 may have more or less than two slots 794,

79B.



comands, said manual control input device having a plurality of control’
menbers; a display nmonitor for displaying a gane inmage: a videq 02
machi ne for generating an i mage of a game character or object to be
di spl ayed on said display nonitor in response to control commands entered
by said manual control input device to ptbceed with a video gane; a nenory
medi um for storing a program for enabling said control nenbers of said
manual control AaspshoweviipeFI6.edt, ithghtvddandgpmecemsshigendahasf @&
executing said programstored in said nenory nedi um based on contro
commands eotrtedlbgysiéen Sdncahnecatiedoltol apsysdem bas 30 ,Aamgnizer t ai nnent
system according to claiml1l, wherein said program enables said control
menber s t ogeaphiti ghheenthey sgsdem B6Qr aascandi ggnkewraipgedgtsarem pad
pattern as said video ganme proceeds. 3. An entertai nment system according
to cl ai m 2an@#hanebptiead disyr apntebdcikiyselen 68r whdghoalrea dannictawiad or
11 July 2002 29 enabling said control nenbers to emt continuous or
flickeringthegbbntovlaspsedat einbyedhpesiyedenf bisngoand a second node for
enabling said control nenbers to emit continuous or flickering light-in
timed rel ati onsthp tanaait contrslodinputckerirg Ri ghteesl somuands Fidh gane
character or object displayed on said display nonitor.

the user or game player via the SIO 41 (see FIG. 2) to the

video game machine 4. The optical disk control system 95

has an optical disk drive 96 in which a CD-ROM as an example

of the supply medium according to the present invention is

loaded.

The CD~-ROM stores a program and data for giving an op-
eration guidance to explain the functions of the control
members of the manual control input device 2 while causing
the control members to emit continuous or flickering light
on the display monitor 6, and also to cause the correspond-
ing control members to emit contlinuous or flickering light
on the manual control input device 2 for thereby producing
visual sensations for the game player.

The control system 81 controls the movement of a dis-
played character based on the program and data f£rom the CD-
ROM and commands entered from the manual control input de-
vice 2.

The control system 81 comprises a CPU (Central Process-
ing Unit) 82, a peripheral device controller 83 for effect-
ing interrupt control and controlling direct memory access
(DMA) data transfer, a main memory 84 comprising a random-

access memory (RAM), and a read-only memory (ROM) 85 which



4. An entertai nnent system according to claim 3, wherein said processing
means conprises neans for reading froman association table iq1%ag$0§§cond
node a |ight em ssion sequence for said control nenbers corresponding to a
l'i ght em ssion command generated in saiggvideo ganme, and for enabling said
control nenbers to emt continuous or flickering Iight based on said read
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em ssi on program and dat a nual  cont I npu Vi Ce e 1'n a

b e, SRS AP URCU IR s SN o TR 2t
controlling the graphic generating system 86, the sound gen-
erating system 91, etc. When the operating system is exe-
cuted, the CPU 82 initializes the video game apparatus 1 in
its entirety for confirming its operation, and thereafter
controls the optical disc controller 95 to execute an appli-
cation program, such as the video game, recorded in the op-
tical disk. As the application program ls executed, the CPU
82 controls the graphic generating system 86, the sound gen-
erating system 91, etc. depending on instructions entered
from the game player for thereby controlling the display of
images and the generation of music sounds and sound effects.
While the video game is in progress, the CPU 82 enables the
manual control input device 2 to emit continuous or flicker-
ing light in timed relationship to continuous or flickering
light emission of a game character or object displayed on
the dlsplay monitor 6.

The graphic generating system 86 comprises a geometry

transfer engine (GTE) 87 for performing coordinate transfor-



to control comrands entered by a manual control input device, said |ight’
em ssi on program conprising a programfor enabling control mernplejuj ?é]ozsai d
manual control input device to emt light either randomy or acco % gto a
predeterm ned pattern as the video gane oceeds. 11 July 2002 31 11. A
supply medi um according to claim 10, wherein said program sel ectively

' t first de f bl in h of id trol nb t
e t cont i HAbHIB2RY | SRBPF BIPPERELGr & GRARHKT IR FEAGAAL {1 e and
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as a discrete cosine transform.

The GTE 87 has a parallel arithmetic mechanism for per-
forming a plurality of arithmetic operations parallel to
each other, and can perform coordinate transformations and
light source calculations and calculating matrixes or vec-
tors at a high speed in response to a request from the CPU
82. Specifically, the GTE 87 can calculate the coordinates
of a maximum of 1.5 million polygons per second for a flat
shading process to plot one triangular polygon with one
color, for example. With the GTE 87, the video game machine
4 is able to reduce the burden on the CPU 82 and perform
high-speed coordinate calculations.

According to an image plotting command from the CPU 82,
the GPU 88 plots a polygon or the like in the frame buffer
89. The GPU 88 is capable of plotting a maximum of 360
thousand polygons per second.

The frame buffer 89 comprises a dual-port RAM, and is
capable of simultaneously storing image data plotted by the
GPU 88 or image data transferred from the main memory 84,
and reading image data for display. The frame buffer 89 has
a storage capacity of 1 Mbytes, for example, and is handled
as a 16-bit matrix made up of a horizontal row of 1024 pix-

~els and a vertical column of 512 pixels.



em ssi on sequence. 13. A manual control input device for supplying control
commands to a video ganme nmachine in response to manual contr ok hnpebe2
conprising: control means for enabling a plurality of control nenbers to
emt light. 14. A manual control input @8vice according to claim- 11 July
2002 32 13, wherein said control menbers are divided into a plurality of

control nember ThieO HBmS BEFEOHR! § 9| hdP 3 SALOPPAY ShP8aMBBRSstOFiRGARMLNT
each of said control nenber groups to emt continuous or flickering |ight.

15. A manydde @GRl Ao iINDWutiovt€ed a8 oFfhdd berphei Antd, whebebp $8bR-
control nenbers are divided into a plurality of control menber groups, said

control nNMTaBARPI(CTiNG) Needs £6F @E@s@ix@x?gae@ﬁbTOﬁhiéhdwiQ!‘.ﬂtw' _menbers in
each of said control nenber groups to emit continuous or flickering light.

16. An entrleahaRPRio IplERe CPUTES Skidh Pt "BIYRE &0BbighohnByt ¢dgvi ce for
entering control commands, said manual control input device having a
pluralityjike, and a texture area for storing texture data to be sub-
jected to coordinate transformations when a polygon is plot-
ted and mapped onto a polygon plotted by the GPU 88. The
CLUT area and the texture area are dynamically varied as the
display area 1s varied.

The GPU 88 is capable of performing, in addition to the
flat shading process, a Gouraud shading process for deter-
mining colors in a polygon by interpolating their intensiti-
es from the colors of the vertices of the polygon, and a
tgxture mapping process for mapping texture data stored 1ﬂ
the texture area onto a polygon. For the Gouraud shading
process or the texture mapping process, the GTE 87 can cal-
culate the coordinates of a maximum of 500 thousand polygons
per second.

The image decoder 90 is controlled by the CPU 82 to de-
code image data of a still or moving image stored in the
main memory 84, and store the decoded image into the main
memory 34.

The image data reproduced by the image decoder 90 1is
transferred to the frame buffer 89 by the GPU 88, and can be
used as a background for an image plotted by the GPU 88.

The sound generating system 91 comprises a sound proc-

essing unit (SPU) 92 for generating music sounds, sound ef-

fects, etc. based on commands from the CPU 82, a sound



of control nenbers divided into a plurality of control nenber groups; a-
display nonitor for displaying a gane image; a vi deo gane nHCI]Lln If

generating an i mage of a gane character or object to be displaye yoéry’ogai d

di splay nonitor in response to control_c?gngnds entered by said manual
control input device to proceed with a vitdeo gane a nenory nedi um for
storing a rogran1for enabling said control nmenbers to emit |ights and
processi ngPHERRE P 8% RIS Hayehoddr £a 15 daP™ theo fEh19 Zomhth ks
entered by said manual control input device, 11 July 2002 33 said
processi ngSRE&KEL P4 JAMPHRHE I MisHs isapnddon sonindyied fesis ole¥ember
groups to emt continuous or_flickering light. 17. An entertai nnment system
accor di ng #8PeF&tRA Y i 35P 4-d program enabl es said control menbers to
emt light either randonly or according to a predeterm ned pattern as said
vi deo gane procg'@(?s.s%.gz\éﬁ%taé? PRRGHE fradaptisia ddderenddad A@m 17,
wherein said program selectively carries out a first node for enabling said
control nefBBEYIioR &AX RRREQHIFRI Ji6 it ierundy datghiwhigh has hraer ni ned
period of time and a second node for enabling said control menbers to emt
cont i nuouseBfofeidc st 4P it ghkffarantidad reaund latd Pt SADFGH udieP®R -
flickering |ight em ssion of said ganme character or_ object displayed on

sai d di spl @pchpE fanctiprn Arp Repidumsia e vaiefId dafd -ered insg,
wherein said processing neans conprises neans for reading from an

associ at i ohPagr&nd, REFFLT D ikP HrReRR 18 FRWKhieff Gt Sse fildhce R Rai d
control nenbers carresponding to-a |light em ssion co nd generated in said
vi deo ganeMogHdatdnd: ¢ HF d"Eﬂﬂq'}]tﬂter&rt?é’rds 1P “ccjg%t‘?rfﬂudﬂ%"%f

flickering_light. based on said read |ight em ssion seqguence. 11 Jul 2002
34 gforgl data stored in the soungd buffer 93. 9 y

With these functions, the sound generating system 91
can be used as a sampling sound source which generates music
sounds, sound effects, etc. based on the waveform data
stored in the sound buffer 93 according to commands from the
CPU 82.

The optical disk controller 95 comprises an optical
disk drive 96 for reproducing programs and data recorded on
.an optical disk such as a CD-ROM or the like, a decoder 97
for decoding programs and data that are recorded with an er-
ror correcting code (ECC) added thereto, and a buffer 58 for
temporarily storing data read from the optical disk drive 96
so as to allow the data from the optical disk to be read at
a high speed. . An auxiliary CPU 99 is connected to the de-
coder 97.

Sound data recorded on the optical disk which is read
by the optical disk drive 96 includes PCM data converted
from analog sound signals, in addition to the ADPCM data.

The ADPCM data, which is recorded as 4-bit differential



20. An entertainnent system according to claim 16, wherein said control
menbers are controlled to emt light by a control signal fron1§ﬁhq 2002
processi ng neans. 21. An entertai nnent system according to claim %,
wher ei n said processing neans includes_ ns for enabling each of said
control nenbers in each of said control nber groups to emt continuous or
flickering light. 22. An entertainnment system according to claim 16,
further cofftaidy derkibrdidltakdata sty i hgceded BYog%nd%&éﬁ ?Tsai d
menory nedi um reads said programfrom said recording nedium and stores said
read prograﬁﬁpﬁlaj.-ec}\nt%n'ﬁlé?t%ﬁhn%h agnferte@ cbheragYt dngraignaley dateher
conpri sing communi cati on neans for communicating with a source, wherein

sai d nenor AR ARRH+RAJEC sSEF IV e HRe3%LEaP4- communi cati on neans and

stores said read program 24. A supply nmediumrecorded with a |ight
eni ssi on programBhdE Mt datdr higthied kepr¥ded apul bablitc diigdtalsdlatn a
vi deo gane perforned bg a video gane nachi ne by displaying a gane character

or object d¥f AeFARAOYOHRE Atecefershbrdt Bheanapali @rige ¢hed by

sai d manual control i nput
speaker 96.

The optical disk drive 96 reads the program for giving
the operation guidance based on visual sensations from the
CD-ROM which is a specific example of the supply medium ac-
cording to the present invention. The decoder 97 then de-
‘codes the program thus read by the optical disk drive 96.

In order to enable the manual control input device 2 to
emit continuous or flickering light in timed relationship to
continuous or flickering light emission ¢of a game character
or object displayed on the display monitor 6 while the video
game is in progress, it is necessary for the video game ma-
chine 4 to execute a program for emitting such continuous or
£lickering light.

A program for enabling the control members of the manu-
al control input device 2 to emit continuous or flickering
light will be described below. The program may be supplied
from an optical disk such as a CD-ROM or distributed from a
network. In the following description, it 1s assumed that
the program is read from a CD-ROM into the video game ma-
chine 4.

An operation sequence of the video game apparatus 1
will be described below with reference to FIG. 11l.

In the video game apparatus 1, the manual control input



11 July 2002 35 device, said manual control input device having a pluralit
y of control nenbers devided into a plurality of control nean1uqygm@s,
said |ight em ssion program conprising a program for enabling each of said
control nenber groups to emt continuous_or flickering light. 25. A supply
medi um according to claim 24, mherein'sé?d"progran1selectively carries out
a first node for enabling each of said control menber groups to emt
cont i nuousleviee i zkis ierptrghted dry athe cCRY eB i hrdther vddeof gameemand a
second node for enabling each of said control nenber groups to emt
cont i nuouschying | 4 ckerénaplé gthe i¢gontnel mehbersnthi pmid comtiinuous @r
flickering |ight em ssion of said gane character or object displayed on
sai d di spl&lickering light A sSpgtifheallyn agtbedi thet mapualmedhtroler ei n
said programreads froman association table in said second node a |ight
en ssi on skprehcdeviee sai s ceoonnettednber sheovidepogameg machd nlei ghtand
em ssi on command generated in said video gane, and enabl es said control
menbers t ctwmed comt | tw@usodes f (fiket i agd| sghonBamedesn) saied sedad:-l i ght
em ssi on sequence. 27. A manual control input device for supplying control
commands tblvely dexegabad niepending orspbetherothensdlart button 69 is
pressed or not.

It is assumed that the game player presses the power
supply switch 77 of the video game machine 4 in step S1. If
the manual control input device is connected to the video
game machine 4 in step S2, then control goes to step S3
which decides whether the start button 69 of the manual con-
trol input device 2 is pressed or not.

If the start button 69 is not pressed in step S3, then
control goes to steps S4, S5, S6 in the first mode. Spe-
cifically, light emission data are successively sent to con-
trol member groups Bl, B2, B3, B4 shown in FIG. 12A to en-
able their control members to emit light successively for a
predetermined period of time, as shown in FIGS. 12B and 12C.

Alternatively, control members bll, bl2, bl3, bl4 of
the control member group Bl may emit light successively for
a predetermined period of time, as shown in FIGS. 13A, 13B,
13cC.

If the start button 69 is pressed in step 53, then con-
trol goes to step S7 in the second mode to perform a video
game playing process. The video game playing process com-~
prises steps S11 through S14 shown in FIG. 14, and is con-

tinuously carried out until a video game end is determined



11 July 2002 36 control inputs, conprising: control means for enabling each
of said plurality of control nenber groups to emt continuous ol flkééﬁring
light. 28. A nmanual control input device according to claim 27, ﬂﬂ

said control neans includes neans for enahlihg each of said control nenbers
I n each of said control nenber groups to emt continuous or flickering

light. 29. (A s I di ccording to claim 24, wherein said program
further cor}ﬁlrisls{p ?r?gﬁrrf #?@ai SECOntroI menbers of said manual control
I nput device to_em.t |i either randomy or according tqQ.a predeterm ned
pattern as said I@’I dté’c? g%ie?)r%%%dgiaggggmrgﬁf’@?t é?ﬁﬁgnlsgs)y§?‘8f'ff‘aé60r di ng
toclaim1l er,ein I d am enabl es said control nenbers to emt |ight
accordi ng F&\@; diur ailisﬁﬁ/ ﬁ&gﬁeﬁ@f‘ﬁ? ReBOERARENLEs 980 LR 89 1R t8RNe

pr oceeds. .. An.entertainment syste ccording.tg claim wherein _said
progr am se%é&t’i P ?&rqa}tese%{ﬁsgc’?i H]E?angaerﬁgfi 526 8. Specifi-
cally, the CPU 82 reads light emission data (light emission

sequences) corresponding to the light emission command from
an association table shown in FIG. 15 which is stored in the
main memory 84, generates a control signal, and sends the
generated control signal to the manual ¢ontrol input device
2. The association table shown in FIG. 15 contains light
\emission data (light emission sequences) in assoclation with
light emission commands.

For example, if a light emission command A 1s generated
in the video game playing process, then the CPU 82 reads a
light emission sequence (the control member groups Bl, B2,
B3, B4) corresponding to the light emission command A from
the assoclation table, generates a control signal corre-
sponding to the light emission sequence, and sends the gen-
erated control signal to the manual control input device 2.

In step S14, a light emission routine (subroutine)
shown in FIG. 16 1s executed. Specifically, the value of an
index register m is set to “1" in step S21, and an mth con-
trol member group is read from the light emission sequence
read in step S12 in step S22. Then, it is decided whether
the light emission sequence i1s finished or not in step S23.
If not finished, then light emission data is supplied to the
present mth control member group in step S24. Now, the LEDs

of the switch elements of the present mth control member



enabling said control nenbers to emit continuous or flickering light for.'a
predeterm ned period of tinme and a second node for enabling sai?Jqogbb§L
menbers to emit 11 July 2002 37 continuous or flickering IighfJH d
relationship to continuous or fIickeringzgight em ssion of said gane
character or object displayed on said disSplay nonitor. 32. An entertainnent
rocessor_includes neans for

system acc l.ng -t-0 .6l aim 31.. wherein said

readi ng frggﬁggﬁ gtsfsé:g}eat“llr%hu?]abcf@qq?qséi’tp LR Ie S i PRI EReE bn
sequence f ai ntrol nenbers corresponding to a |ight em ssion conmmand
gener at ed ghigann %&&?%ﬁuﬁf éiﬁ?ﬁqﬁiqﬂuﬂﬂQQﬁrsajd control menbers to enit

conti nuous or fhiCk%ﬂl¥§i$f t based on said read |light em ssion sequence.
33. An entertai nReft-S8& a@lﬁ)rvcﬁlﬁ’& tF 4he rutex Fredstes & dcdm ol

menbers are_controlled tg.emt_light by a control signal fromsaid
processor. ggﬁmeﬁ{ﬂ-egn?’é’rt i rrrrerﬁ°"§'397"s°tlerﬁ¥’§'é’c(ﬂ%%d3%@‘ ci@isHe30,SA%hdrei n sai d
contr ol neggg s_are_divided into a plurality of control nenber groups, said

processor Thnchudi ng¥re&ifd SRIRGT §TEh THoms fhe devahtolemimadeon @eups

to emt copflipuous or. flickeri light. 35. An entertainment system
accor di ng g‘tée%ﬁg%i k38 Wh& Ihr@?fi'd IR PHOSHRSHANS i StEns §&2 into a

Bui'y 2005 S EREBI g SR a5 At o0 ARBIL 5o T 1 W P TDeTS GHOUT ol
én?gg?g{n%%§38§§é?%§gh%b%$G%%%y ué&&é?&#%%¥§$%$gﬁ£h:htﬁﬁ%&?@églégmdbording
From sei d FerEF A BERRA und15s, 138y eniSRI g GMARCS, change de-
entertajrwggﬁdfgétgg1@8%05§%g%egg %%akg53%ideo game, light emission
sequences for the control member groups also change depend-
ing on the progress of the video game. For example, the
control members of the manual control input device 2 emit
continuous or flickering light in timed relationship to con-
tinuous or flickering light emission of a game character or
object displayed on the display monitor 6.

If the light emission sequence for the present light
emission command is finished in step S23, then the light em-
ission routine shown in FIG. 16 comes to an end.

Control then returns to the routine shown in FIG. 14.

It is decided whether the video game is over or not in step
S815. If the video game is not over, then control goes back
to step S11 to wait for a next light emission command.

In each of the light emission seguences, each of the
control members, once its LED is turned on, may emit con-
tinuous light either for a limited period of time before the
light emission sequence ends or continuously until the light

emission sequence ends, or may emit flickering light either



further conprising comunication neans for communicating with a source,
wherein said nmenory mediumreads said programvia said comuni quk,y%bogeans
and stores said read program .Ah9.A . A .Ae. Ahye. A . A?. A?. Ah. A
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The entertainment system according to the present in-
vention is not limited to the video game apparatus 1. The
light emission of the control members of the manual control
input device 2 may be controlled by the CPU in the manual

control input device 2.



109%<& () - /10%& ()--10%& ()-+10%& () - 3i K

710%& ()-s10%g& ()-10%& () - &y10%g& () - 10<10<10<3; 1 July 2002
10%<& ()-910%& ()-3M ~i K- KG' 10%g&' () -s10%g& ()-10%g& ()-s 100)@;82' PS :
10998 ()-s 109g& ()-T109@& ()-~Ei K-K "1Q9& ()-, 109%g& ()-s910%9& ()- Y4
10%g& ()-fM 10%g& ()-ss10%& ()-10%g& ()=" M K- K1

10%g& ()-/ @0%& ()-+10%& ()-)10%& ()-' 10%& ()-% 10%& ()-$s10%& ()-
$' i HL 10%& () ésée?é-iag( FQZS%%@&“?‘;MEG%G&OP)- TheodR 'qé -Ylngy 19RE 093
"10%g& ()-" l{_@ " $$$$CYOEL 10%g& 10- ul0- ul0- u3" 10% ug& (2 -

9$" 109 ul uGh y_ﬁggrggqugtgy_a in the manual control input device 2
7"10% . -. & ()-LZ"10% u& &) -L$$SKSF' }' W CEYOEL 10%g& 9$"10% u&' ()-m

n' 10% - & (5ot 1d9hE- 6RLEF1IoR datp ate) theorRtEp REIR, TGP *OF * x> A]
10% 3" 10%& () - 10%0&' () - $10%08 1@) - 10-u 10-u 10-u5nt 10% u&'é) - 9$"10% 6
& ()-nr+j , the sxOtReianenbers (9L the owgnral) coptrgdodnput daviees3 ¢ () - !

3"10%&' ()-! 3" 10%00& &L-..q0r050t0000~ @ nt'10%n& ()-10%& ()-9%$10%& ()-
100 Therefore, e

ight emission of the control members is con-
trolled within the manual control input device 2.

One application of the above light emission control is
that after the power supply switch 77 of the manual control
input device 2 is turned on, the CPU of the one-chip micro-
computer 22 enables the control member groups or the control
members to emit continuous or flickering light for a certain
period of time before the game program starts being exe-
cuted. Consequently, the game player can enjoy visual sen-
sations produced by the manual control input device 2 itself
before the video game actually begins.

Although certain preferred embodiments of the present
invention have been shown and described in detall, it should
be understood that various changes and modifications may be

made therein without departing from the scope of the append-

ed claims.
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10b1"10%& ()- 5 manual control input device for entering control

commands, said manual control input device having a plurality
of control members;

a display monitor for displaying a game image;

a video game machine for generating an image of a game
character or object to be displayed on said display monitor
in response to control commands entered by said manual
control input device to proceed with a video game;

a memory medium for storing a program for enabling said
control members of said manual control input device to emit
light; and

processing means for executing said program stored in
said memory medium based on control commands entered by said

manual control input device.

2. An entertainment system according to claim 1,
wherein said program enables said control members to emit
light either randomly or according to a predetermined pattern

as said video game proceeds.

3. An entertainment system according to <claim 2,

wherein said program selectively carries out a first mode for
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10( &c] cdeefdddct{ PEnDID( flddb enabling said control members to emit
continuous or flickering 1light in timed relationship to
continuous or flickering 1light emission of said game

character or object displayed on said display monitor.

4. An entertainment system according to claim 3,
wherein said processing means comprises means for reading
from an association table in said second mode a 1light
emission sequence for said control members corresponding to a
light emission command generated in said video game, and for
enabling said control members to emit continuous or

flickering light based on said read light emission sequence.

5. An entertainment system according to <claim 1,
wherein said control members are controlled to emit light by

a control signal from said processing means.

6. An entertainment system according to claim 1,
wherein said control members are divided into a plurality of
control member groups, said processing means comprising means
for enabling each of said control member groups to emit

continuous or flickering light.
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control member groups to emit continuous or flickering light.

8. An entertainment system according to claim 1,
further comprising a recording medium storing said program,
wherein said memory medium reads said program from said

recording medium and stores said read program.

9. An entertainment system according to claim 1,
further comprising communication means for communicating with
a source, wherein said memory medium reads said program via

said communication means and stores said read program.

10. A supply medium for supplying a 1light emission
program and data for a manual control input device for use in
a video game performed by a video game machine by displaying
a game character or object on a display monitor in response
to control commands entered by a manual control input device,
said light emission program comprising a program for enabling
control members of said manual control input device to emit
light either randomly or according to a predetermined pattern

as the video game proceeds.
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program selectively carries out a first mode for enabling
each of said control member groups to emit continuous or
flickering light for a predetermined period of time and a
second mode for enabling each of said control member groups
to emit continuous or flickering light in timed relationship
to continuous or flickering light emission of said game

character or object displayed on said display monitor.

12. A supply medium according to claim 11, wherein said
program reads from an association table in said second mode a
light emission sequence for said control members
corresponding to a light emission command generated in said
video game, and enables said control members to emit
continuous or flickering light based on said read light

emission sequence.

13. A manual control input device for supplying control
commands to a video game machine 1in response to manual
control inputs, comprising:

control means for enabling a plurality of control

members to emit light.

14. A manual control input device according to claim
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for enabling each of salid control member groups to emit

continuous or flickering light.

15. A manual control input device according to claim
13, wherein said control members are divided into a plurality
of control member groups, said control means comprising means
for enabling each of said control members in each of said

control member groups to emit continuous or flickering light.

16. An entertainment system, comprising:

a manual control input device for entering control
commands, said manual control input device having a plurality
of control members divided into a plurality of control member
groups;

a display monitor for displaying a game image;

a video game machine for generating an image of a game
character or object to be displayed on said display monitor
in response to control commands entered by said manual
control input device to proceed with a video game;

a memory medium for storing a program for enabling said
control members to emit light; and

processing means for executing said program based on

control commands entered by said manual control input device,
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said processing means including means for enabling each of
said control member groups to emit continuous or flickering

light.

17. An entertainment system according to claim 16,
wherein said program enables said control members to emit
light either randomly or according to a predetermined pattern

as said video game proceeds.

18. An entertainment system according to claim 17,
wherein said program selectively carries out a first mode for
enabling said control members to emit continuous or
flickering light for a predetermined period of time and a
second mode for enabling said control members to emit
continuous or flickering 1light in timed relationship to
continuous or flickering light emission of said game

character or object displayed on said display monitor.

19. An entertainment system according to claim 18,
wherein said processing means comprises means for reading
from an association table in said second mode a 1light
emission sequence for said control members corresponding to a
light emission command generated in said video game, and for
enabling said control members to emit continuous or

flickering light based on said read light emission sequence.
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wherein said control members are controlled to emit light by

a control signal from said processing means.

21. An entertainment system according to c¢laim 16,
wherein said processing means includes means for enabling
each of said control members in each of said control member

groups to emit continuous or flickering light.

22. An entertainment system according to claim 16,
further comprising a recording medium storing said program,
wherein said memory medium reads said program from said

recording medium and stores said read program.

23. An entertainment system according to claim 16,
further comprising communication means for communicating with
a source, wherein said memory medium reads said program via

said communication means and stores said read program.

24. A supply medium recorded with a 1light emission
program and data for a manual control input device for use in
a video game performed by a video game machine by displaying
a game character or object on a display monitor in response

to control commands entered by said manual control input
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of control members devided into a plurality of control member
groups, said light emission program comprising a program for

enabling each of said control member groups to emit

continuous or flickering light.

25. A supply medium according to claim 24, wherein said
program selectively carries out a first mode for enabling
each of said control member groups to emit continuous or
flickering light for a predetermined period of time and a
second mode for enabling each of said control member groups
to emit continuous or flickering light in timed relationship
to continuous or flickering light emission of said game

character or object displayed on said display monitor.

26. A supply medium according to claim 25, wherein said
program reads from an association table in said second mode a
light emission sequence for said control members
corresponding to a light emission command generated in said
video game, and enables said control members to emit
continuous or flickering light based on said read light

emission sequence.

27. A manual control input device for supplying control

commands to a video game machine in response to manual
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control member groups to emit continuous or flickering light.

28. A manual control input device according to claim
27, wherein said control means includes means for enabling
each of said control members in each of said control member

groups to emit continuous or flickering light.

29. A supply medium according to claim 24, wherein said
program further comprises enabling said control members of
said manual control input device to emit 1light either
randomly or according to a predetermined pattern as said

video game proceeds.

30. An entertainment system according to claim 1,
wherein said program enables said control members to emit
light according to a plurality of predetermined sequences as

said video game proceeds.

31. An entertainment system according to claim 30,
wherein said program selectively carries out a first mode for
enabling said control members to emit continuous or
flickering light for a predetermined period of time and a

second mode for enabling said control members to emit
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character or object displayed on said display monitor.

32. An entertainment system according to claim 31,
wherein said processor includes means for reading from an
association table in said second mode a light emission
sequence for said control members corresponding to a light
emission command generated in said video game, and for
enabling said control members to emit continuous or

flickering light based on said read light emission sequence.

33. An entertainment system according to claim 30,
wherein said control members are controlled to emit light by

a control signal from said processor.

34. An entertainment system according to claim 30,
wherein said control members are divided into a plurality of
control member groups, sald processor including means for
enabling each of said control member groups to emit

continuous or flickering light.

35. An entertainment system according to claim 30,
wherein said control members are divided into a plurality of

control member groups, said processor including means for
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36. An entertainment system according to claim 30,
further comprising a recording medium storing said program,
wherein said memory medium reads said program from said

recording medium and stores said read program.

37. An entertainment system according to claim 30,
further comprising communication means for communicating with
a source, wherein said memory medium reads said program via

said communication means and stores said read program.



