; e3elL<@H6~T L1 DESCRI PTION GAME DEVI CE, GAME METHOD, PROGRAM AND
| NFORMATI ON RECORDI NG MEDI UM 5 Techni cal Field The present invention

relates to a gane device that uses infordation of a pedal pogij :
pedal i ng pressure to control the pedaling pressure, a gane m@mwmﬁ“ I"F
program that causes a conputer to execute these. 10 Background Ar

Conventional |y, a racing game is provided where a player drives &' ®ar as a

car driver, noves the car in the virtually set world, and epj
conpetition with another player and RESSIRIdIONontrol | ed by mm@m‘ﬂm”ﬂ“wmn
such a racing gane, the player operates a handle shape controllg | de
a 15 direction where the car noves, and operates an accel erat or’®8%pe or
brake shape controller to output instructions of acceleration and
decel er at i dPAME DE¥ICE; GAMIK MBI QDs PROGRAM, AND ENFORMATIOMN RECORDING
adjust a virtual gear ratio of the car. In such the racing ganme, the brake
shape controller was configured such tMEDIWMe pl ayer pressed it by foot.
Such a configuration was nade where when the player pressed 20 the pedal of
the contr®ller, the player felt the pedaling pressure by the repulsive
force of a plate spring, an air spring, a coil spring and the |ike and when
t he player pressed the pedal to a prkdhtieslfi¢eidd position, a switch was
turned on to output a signal indicating that the brake was appli ed.
The present invention relates to a game device that uses information of a pedal
position and a pedaling pressure to control the pedaling pressure, a game method, and a
program that causes a computer to execute these.
10 Background Art
Conventionally, a racing game is provided where a player drives a car as a car driver,
moves the car in the virtually set world, and enjoys competition with another player and a
player controlled by a computer.
In such a racing game, the player operates a handle shape controller to decide a
15 direction where the car moves, and operates an accelerator shape or brake shape
controller to output instructions of acceleration and deceleration of the car, and operates a
shift lever shape controller to adjust a virtual gear ratio of the car.
In such the racing game, the brake shape controller was configured such that the
player pressed it by foot. Such a configuration was made where when the player pressed
20 the pedal of the controller, the player felt the pedaling pressure by the repulsive force of a
plate spring, an air spring, a coil spring and the like and when the player pressed the pedal
to a predetermined position, a switch was turned on to output a signal indicating that the
brake was applied.
On the other hand, in the actual car, the pedaling pressure obtained when the driver
25 presses the pedal changes depending on the condition of the road surface, the state of the

car, and the pedal pressing position, and the driver can know the condition of the road

surface and the state of the car by the change. When driving the actual car, the driver



On the other hand, in the actual car, the pedaling pressure obtained when
the driver 25 presses the pedal changes depending on the condition of the
road surface, the state of the car, and the pedal pressing position, and
the driver can know the condition of the road surface and the state of the
car by the change. \Wen driving the actual car, the driver 2 can feel an
inertial force applied to the driver's body to know whether the car is
rapi dly accel erated. Accordingly, such a technique is demanded where the
pedal i ng proas $eel an ireriid) dnrge dpplieditd ehaddrb@r 8 ¥8dP o kivey gaslerthd chhie rapidlyent
pedal position, thereby making it possible to 5 informthe player of the
condi tion gkcdl@tegoad surface, the state of the car, and the condition of
the acceleration of the car. Particularly, since a real time property is

required in theceadihgly 8idhd RthtlfudB@efaaded Whkre G adalind pesstiveR chafdal
must be executed as fast as possible. The present invention has been nade
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connecting ‘séction, a storing section, obtal ni ng section, a a control

section anc@xk&t@cﬁ{gfa&%ﬁﬂsﬁﬁlef ollows. First of all, the connecting section
al | ows communi cabl e connection to "a controller 20 that transmts status
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pedal. However, the controller to be connected is not limited to the controller that

25 imitates the brake pedal and general game controllers may be possible if they transmits
status information corresponding to “the pedal position and the pedaling pressure” and

receives instructing information that designates information corresponding to “the



20 Then, the control section generates instructing information fromthe
pedal position and pedaling pressure designated as the obtained tinme change
information and the current pedal positi@n and pedaling pressure designated
as the status information received fromthe controller to be connected, and
transmts the instructing information to the controller via the connecting
section. 25 Particularly, force to be provided to the pedal is cal cul ated
to reduce a difference between each of the pedal position and pedaling

pressure deg I.Imgﬁaé efic@Sf the Pediilt ad e like."EMORRVEE the BthérTdkiputer dd igach of the
current pedal position and pedaling pressure 4 designated as the status

i nf or mat i oRohRGedWAS a mESBrk B@ay%ﬂétroel as@lcohRold iR BACEAREhit ametéisé tHéct i ng
information that designates the calculated force as a repul sive force of

the pedal iggobhenStteltiR@rhiddie controller via the connecting section.
Namely, if a change is made in the exactly same way as the time change
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desi gnat ed méamersafeewwm &19dhe-elAPAtiMRadal position andl or

pedal i ng éorcej&lF nated as fhe status |nforna§}on fr nfthe o@%alned

br aki ng P8rce i P?’%fFP seitPnsnerates insfruginginirmation fnfé‘ﬁ PeeRl @eEItABYI ng
inavirtual world fromthe braking force. Since acceleration by the
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by the cal cﬂﬁéhee@naé‘é@géﬁ‘éﬂqun and di splays the obj ect on the screen by
the noved position. For exanple when novenent of the object in the virtual
worl d i s28ne i Pastiquislyd faremio herppvided et pedrd iscnlenlated tayrdpasen differanee
virtual world is displayed and thereafter the obj ect is dlsplayed at the
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Wil e, in tehange ixfemationvadesdref thheurting peda) pagjtiseand padaking piseswonf i gur ed
such that the virtual world where the position of the noved object is used
as the point of viewis



20 display on the screen. In this case, a three-dinensional graphics image
where the virtual world formed of various kinds of polygons is seen from
the object is displayed on the screen. Far exanple, in the case of the
application to the racing gane, this can provide the player such an

I npression as if the player drove the car and viewed the outside world from
the inside of the car. 25 Furthernore, the gane device of the present

i nvention can further conprise an inertial section. Here, when magnitude of

the cal cul aesidn@6€ 8d Bk atatBInf¥SEE6ISreciREE Hoirehataatblleh i @ntlestad, 4@d t he
Inertial section obtains an inertial force preset to be 6 associated with

the accel ergdthRfing aifekndtiOn thdiQesipRitéd thk chlefilaRdifsrce s airdpRitkivd fdeceCsMhé Ol
section designates a sumof the calculated force and the obtained inerti al

force as a gegmuyb ehygnitted t‘oeth@EoﬁtFtﬁlePQ&Qhe cc\?ﬁ@@tnﬁé sdcfomssuned that a racing
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desi gnat es

pedal position and the pedaling pressure using a sensor, is connected to the game device
of the present invention, the repulsive force is changed to control the controller along the
change in the predetermined pedal position and pedaling pressure as much as possible.
15 In this case, the player can obtain the operational feeling of the real brake.

Moreover, the game device of the present invention further comprises a braking
section and a displaying section, and can be configured as follows. Namely, the present
invention is one of the preferred embodiments of the aforementioned embodiment, and
controls acceleration and deceleration of an object moving in the virtual world by the

20 controller connected to the external section.

Here, the storing section prestores “a pedal position and/or a pedaling pressure” and
braking force information of braking force at this time to be associated with the game
condition. On the other hand, the obtaining section further obtains the braking force
information prestored to be associated with the current game condition. Even in the real

25 world, effectiveness of the brake also changes by the condition of the road surface, the
state of the car, the amount of brake pressing and the pedaling pressure. “The condition

of the road surface and the state of the car” correspond to the game condition, “the pedal



20 current pedal position and pedaling pressure is received. On the other
hand, in the obtaining step, one that is tinme change information prestored
to be associated with a current ganme condition and desi gnates the pedal
position and pedaling pressure is obtained. The acquisition is desirably
executed in real tinme. Mreover, in the controlling step, instructing
information is generated fromthe 25 pedal position and pedaling pressure
designated as the obtained tine change information and the current pedal

posi tion angsipedahiaptRRASHHreRsIdRoieshoRs td IR adiotht'sf brakOpraBih@®ihd the
received fromthe controller.”  Particularly, force is generated to reduce a

di f f erence pedRiERUR2GAA Obrak i BREALOREDLAID “BIFELtRRAGR oh theirQi&SUr €
designated as the obtained tinme change information and each of the current

pedal posi tlb@acangly pedal ing pressure designated as the status information
received fromthe controller to be connected, and instructing information

that desi gnat esdrB6verahé vlaklingdebRCobtats BrakRRUb R \1sik M6t e dsbstimte RSBl 1S

generated. Then, in the transmtting step, generated i nstructing
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that transmts status 1| ormatl! on Si gnatl ng a curren positi
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Mor eover, téageégﬁraagﬁ @éﬁ&kgﬁ&lﬁ%ﬂf “tfel vér?gé’sfm hOBrak@" 11§ WoRGIh d&HreBhio here

conputer-rea e |1 ntor tron recordi rumsuéh as a conpact I SC,
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Then, the displaying section moves the object in the virtual world by the calculated
acceleration, and displays the object on the screen by the moved position. For example,
when movement of the object in the virtual world is one in a two dimensional manner, the
15 state of the entire virtual world is displayed and thereafter the object is displayed at the
position of the object obtained by the aforementioned time integration, thereby making it
possible to view the state of movement of the object.
While, in the present invention, the displaying section may be configured such that
the virtual world where the position of the moved object is used as the point of view is
20 display on the screen. In this case, a three-dimensional graphics image where the virtual
world formed of various kinds of polygons is seen from the object is displayed on the
screen. For example, in the case of the application to the racing game, this can provide
the player such an impression as if the player drove the car and viewed the outside world
from the inside of the car.
25 Furthermore, the game device of the present invention can further comprise an

inertial section. Here, when magnitude of the calculated acceleration exceeds a

predetermined threshold value, the inertial section obtains an inertial force preset to be



20 FiG1 is a schematic viewillustrating a general configuration of a
typical information processing apparatus that inplenments a gane device
according to an enbodi nent of the presen® invention; FIG 2 is a schenmatic

view illustrating one general configuration of a brake-type controller
connectable to a gane device of the present enbodinent; 25 FIG 3 is an
explanatory view illustrating a general configuration relating to the

function of each section of a gane device according to the present

enbodi ment ;asédefatel] with thef dcovteladion, dnlvidehriad inegial Recdisebessdd) thefdoamobf a gane
met hod executed by 8 a gane device according to the present enbodi nent;

FIG 5 is assaltpraebighatés 8%l of vsd daddul e fohaee sidahe obtainehlikditidlifoRe @bange
information of a pedal position and pedaling pressure in the condition of a

certain ganepilsivé fRe€sf the padadt oring section; 5 FIG 6 is an explanatory view
illustrating the state of braking force information stored in a storing

section; and Fifeh it & AASuinfedthaNAlating g\ bives 84 AfétanthlO R aS R Whigh Of a

screen di splay of a racing gane. Best Mode for Carrying Qut the Invention
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order to facilitate the understanding, the followwing will explain the
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processi ng apparatus dedi cated to a gane, but the present i1nvention can be

appl i ed 10 bafiQsHRER ANinASRERREHBYrIRPR HIRbUATS RS %@&r%@dé&ﬂ%nﬁ%{ﬁ&ct%at
conputers, PDA (Personal” Data Assistants), cellular phones, and the I1ke.
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A game method according to another aspect of the present invention comprises a
receiving step, an obtaining step, a controlling step, and a transmitting step to perform
communication with a controller, and is configured as follows. Namely, in the receiving
step, one that is status information transmitted from the controller and designates a

20 current pedal position and pedaling pressure is received. On the other hand, in the
obtainiﬁg step, one that is time change information prestored to be associated with a
current game condition and designates the pedal position and pedaling pressure is
obtained. The acquisition is desirably executed in real time.

Moreover, in the controlling step, instructing information is generated from the

25 pedal position and pedaling pressure designated as the obtained time change information

and the current pedal position and pedaling pressure designated as the status information

received from the controlier. Particularly, force is generated to reduce a difference



A DVD-ROM i n which a ganme program and data are stored is attached to the
DVD- ROM drive 108 and power of the information processing apparatus 100 is
turned on, so that the programis executgd and the ganme device of the
present enbodinent is 5 inplenented. The CPU 101 controls the entire
operation of the information processing apparatus 100 and is connected to
the respective configuration conponents to exchange a control signal and
data t herebetween. The CPU 101 obtains data fromthe respective

conf i gur at ineBvéarsackeNths pedl Posisice and palaliaf pre3sire dadigndbad asahé obtaind Higise Of
conputations, 10 and transmts it to the respective configuration
conmponent s changbdihforRatién fNédchlof ﬁiegtm@ﬂentdédalal pesitidiAniGdaldat pregilirevar i ous
kinds is once stored in a cache provided inthe CPU1 O1, and is further
obt ai ned bydegighgd a¢ &k sRt@Mnfiefhation tdoeived o e tontbdllér td16¢ @bint@ed, \wadi ous
kinds of conputations are executed. On the ROM 102, an IPL (Initial Program
Loader), whh&huctifig efemuitRa thandesibadted the thlcalhtedfoRe\WS b répfuldive foRek Gfithe | S
recorded, and this is executed, thereby the programrecorded on the DVD- Rom
is read oftRdaINS pEMAA@3 BIRG, i AE LaAsrhi®idPestés genkir@dd Mstrubien IRk ridfion is

Mor eover, on the ROM 102, a program of an operating systemnecessary for

control | i ngrdnbRitRaAth e QR&LAEL on of the information processing apparatus
100 and various kinds of data are recorded. 20 The RAM 103 is one that
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execut es thc%nﬁﬁ'?é‘?io Jcﬁfévtﬁé Eﬂ%{pﬁﬁ%%ke-type controller can be 10

connected to the interrace 2 is a schematic view illustrating one

general conf | ayigkLon B R UpaU IEaL: Al eRiE8 LBrakRdXge, cont Tol Ler.

The foll ow ng éxplanati o en w erence Is figure. A

brake-type conis gl nc{agﬁe?lhfep?&l%f?%ﬁ’}e@&dﬁﬁ’%%g huflf S35 B o GORRM TRA! ﬁ@)ﬂgggi,isca

broadly 5 dfi respectrve ons o e 'section

oot B g aiG DRt R AT iR PREHA Vedi b AR AR IR B0,
ol aced arodRenehaeid e M 16wl dBionrdhOaBor b B nERs PRk RaSEE o
oper at i on- by s Rt ARlepB Rk OF g dBngRler s sh B B Rt anual

Chat et t hehufoBROG: freatreBvtReH Fo-bRanF Seghorh o Ao FLUEs ol oughiy
handl ed by f rs that stick to the floor such as a sucker and

ot. O e
the like arlggg}epgﬂ&gfooﬁgebgqqpqtﬁe entire brake-type controller 201 to the

floor. Brief Description of Drawings

20 FIG. 1 is a schematic view illustrating a general configuration of a typical
information processing apparatus that implements a game device according to an
embodiment of the present invention;

FIG. 2 is a schematic view illustrating one general configuration of a brake-type
controller connectable to a game device of the present embodiment;

25 FIG 3 is an explanatory view illustrating a general configuration relating to the
function of each section of a game device according to the present embodiment;

FIG. 4 is a flowchart illustrating the processing flow of a game method executed by



15 The plate spring section 203 serves as a "hinge-like" function between

t he pedal section 204 and the base section 202. Wen no foot operation is
executed by the player and no pressure i g applied to the pressing section
205, it is desirable that the pedal section 204 has elasticity such that a
fixed posture is held. In this case, as the "fixed posture”, for exanple, a
posture taken when the player presses the pedal section 204 to the |ast or
a 20 posture taken when the pedal section 204 is farthest fromthe base

section 202 gaie ReieAdsdrdRipad thd predeifefibddimRat,i on gi ven below, it is
assuned that the latter posture’is adopted. A strain gauge 206 is adhered

to the plate spidiiseechdiicASy ilﬂbﬁaﬁﬁ%ﬁk@ta@@iﬁ%hié’_ﬁ)ﬁnieschﬁng%eiﬁﬁﬂﬁqaﬁbﬁbf
detects to what degree the outside of the plate spring section 203 25
expands or #geddhsisitRaghe Peldlfhg fisdsAR ih ey @plitkRrviadeksin igBopudtinut  of

t he sensor corresponds to the position (angle or posture) of the pedal
section 204 reeesal section 204 is a nenber that is used when the player
puts his/her foot 11 thereon to press. The pressing section 205 is

connectedst o ap@QWk aﬁ!eﬁ?laﬂito@oxgt@\!@{il;i]&kraﬁﬂé&}e stefe YWaRink 95:C€ idfSriRi ed nost

when the player puts his/her ereon. In a case ere pressure i s not

applied to i i 205, when the player presses the pedal
section Zof&%fgd?{e%i@e@@?%fﬁg%’,&gn angl e of the pedal section 204 is changed

by oty 5 el Akt alex By OhA B SRIGAGNEGH LOAOT o WD B8 PLEY Ling

presses the pe secti pressure, ai'r pressure
t he pressiQ%nﬁpction 205 gives a repul sive force and the posture of the
pedal secti®®on 204 stops at a position where pressure caused when the pl ayer

presses the pedal section %&%tRﬁk@quéw?ﬁégfﬁﬁg%ﬁg?éﬂﬁﬁused by the plate

spring section 203. In order to return section 204 fromthe
¢ ¢ . ) . 0o di . wh
the pedalDsect n5k FBi e Suf sERER SHEHE A ST Fetu B R | SRR B i Ve ©
f desi . [ t.i on.205 .nay, be j ed. . . o
Lerier oo, SAALAG 8 B B30, AP FABS F Dut R bOBEERT Wbigr ™ 1T
| si f desi ted . ta.the, ' t.i 20 .b d d. 15
i hoe the prEed) macuan r shplisdd oF pBoRRRinhaGRune et iy O3 Rt
Bet aeen ¢ noot USCrEienL MR n 5P abl o dBlonRain fledsFind spBlEie i neai 1
. Acc.or dj ngl when t dal i on.st h [ d
Phe o | - preaeopebPlel be¥nlls BB ped T S atbasublff iree bl s on
204. 20 t he oth d,,. th h, th il tion. 205 h
oot 25 g s DR S B BSuBSEl STMERBEPRBT 1 e
D041 5t her BB Rt B¢ IARRRaPg A PreseRt B aRIon o ASo A3k Tl tng
pressure of the.pedal section 204, a gressure SﬁnSOF may be %ﬁgaraﬁg%y
provi ded t &R BFEE L e & regpee e compRpsDis Or afl cogenrsls aredeplecedvihange
secti on 208HPE4BHERtfp BotReTT pUsee bR HesEhler T bErrbieE0a o

extrenely high speed, g val ue of power supplied to the punp of the pressing
section zosengl?ﬂﬁhlﬁe%Wén@Pd%mrtMCORayf B pagseRpBYetioRat e val ue

20 FIG. 1 is a schematic view illustrating a general configuration of a typical
information processing apparatus that implements a game device according to one of
embodiments of the present invention. The following explanation will be given with
reference to this figure.

An information processing apparatus 100 includes a CPU (Central Processing Unit)

25 101, a ROM (Read Only Memory) 102, a RAM (Random Access Memory) 103, an
interface 104, a controller 105, an external memory 106, an image processing section 107,

a DVD (Digital Versatile Disk) - ROM drive 108, and an NIC (Network Interface Card)



12 of the pedaling pressure (value corresponding thereto). Power given to
the punp may be supplied fromthe information processi ng apparatus 100.
However, when a |large power is needed togdrive the punp, a cable for
connection to AC power source and a connector (not shown) are prepared
separately. 5 The brake-type controller 201 further includes an interface
(not shown since this is built in the base section 202) for connecting to
the information processing apparatus 100, a cable 207 connected to the

rel evant inperface, and a connector 208 for connecting to the interface 104
of the information processing apparatus |00. The brake-type controller 201
transmts stat USDVDEROMRIH Which Ralanégrogamt £9 dathear® Sphdd i9Bitadheg taihe, angl e)
of the 10 current pedal and the pedaling pressure via these, and receives
i nst ruct i nOVDERONREHRN (8d ekt Gﬂﬁxbﬁﬁfo}rh&i%@%i‘d&ékmg appara@s 200 iarmeadal

via these. In addition, since exchanging wt ata in byte unit or word

unit is suishatehd RogfaBREREGREd SASh¥bhde HBRObPKE piiRR caoliédt®d 201, for
exanple, the follow ng val ue conversion is executed. 15 (1) An output of

t he straigig@ug@ﬂﬁéLappropriately converted such that a position at which

t he pedal secCction 204 is farthest fromthe base section 202 reaches a val ue

of 0 and a poskii @prafokl&d)s th% bt |08§1%?an bPthk hroRAS Séésg’iﬂgag aﬁtﬁé‘Ches

a val ue of 65535, and sends It to the Information processing app tus 100.

(2) A pressighenlRednbae By tﬁé ?%g?étg%%Hﬁg&Eﬁ%@gﬁﬁ&éﬁfs'ﬂ@ e)?&%éé%c%ﬂ%l! s 20

appropriately converted suc case I n no pressure”is applied

0 e 6" pr e’ :
Vol e of -colabraft ot BRELENRRS. THe CPLIIDINARRL IR, FonPRB BEARR e Too,
3) The inf j ' ] . |
(3) The | niapBAAR, BAGGRALNGIRA ALUSAADIARRY ROk, SUDKBALRR, 2 v°

of power to be®sup pressing sec a‘case 1'n

which th f [ ' f . [

e B0 BBk Ok e S BOSK A, SR D5R0 Rk MOBlord AR PERRC (",

to the b - troller. .| ition,.the. ab | ai t I

i wini o ¢ 15ty SEUTRE & bl BRI bR e BB RIS By B BT
th i hani i th . h I ti

205 may  be B9 TPLEREPRTLY KB R lRsR i e IRETHE g MR EREA GRS, "

notor, a be%l driang and th?d!ike. Referring to FIG 1, data indicating the

progress oﬁ)fﬂgmﬁgﬂg ?@EFéﬂ?ﬁ?ably stored in 5 the external nmenory 106

connected in a {ree t.t.ach e.a et achabl nanner. vi a e i nterface
o The  usar - SBE ROt A R SRR b PR By RGP Spfed S BaRIRS T o1y
maki ng i ssible to sujtabhly record these data.onto, t he external r
To6 "3 IR0 poweb Dbl voa: fesDRE BoPRe e thereby e ogRm e Y
executing the j mge dat n data. acc anyi ng the re
recorded%J M?%M%&Fa&&?ﬁ&d@&ﬁ@?@ ﬁ@%ﬁ&%%&@gﬁgﬁgadi ng
rocessing t,0 the DV ched ther.eto to.read, necessar rogr and
R o and MRy Ph PredtaMoL0Z § Bisarim o ah ARsRanE oy by Bt oo Req e
rocessin ection 107 processes data read fromthe_ DVD- by an i e
2 onput at i gﬁﬁﬁ FHH&@QBW“E"EB?&@ H%f?emawpseéamg ﬁPP%t“bb@) V%fo“% frinds r?gggtaw
processing section . 107, and thereafter records it on a frame nmenory (not
shown) proVFﬁEﬁoﬁﬁdthe i mage processing section 107. |nmage information

recorded,jn th ry frame | s converted into a video signal .in

or edet or APned S 48 Phe dnaL SmmRG B plTe <Bis 2 pogrpaad hek b
connected to the inage progessin tion 107. This al|lows various, types of
i mages to bRIO .P%ggrﬁﬁbmﬁﬁ%‘zﬁ%ﬁwcsﬁweégﬁfe RIQ@ERR other
transparent co tati ons such t wop: di nepnsi onal i e overl appin

conput at i ongamaer% SIRGISAHPNE-h glsnl adﬁ‘émmarw&s@ of gﬁggn%mé@pa&gﬁ%cfwm
conput ati ons at high speed. Mreover, it is possible to perfarm hi gh-speed
executi on ofarus bipss phequipment. suehana Sekegupe somiolpaioibsrieastibsAdddet i n a
virtual three-dinensional space and having various types of texture .

i nf or mat i oncoRgesded fosthe nfprpationgyosysing arpagatpe FOhydqariqye kings ghingprmagion
renderinaﬁinage in which the pol goneﬁga@ed in the virtual ‘

t hr ee- di FENS;bSiEANSEteddo the YariswebyPes ehsaminpen arctempatedily, statgddhereinposi t i on.

Particularly, a function of calcul ating the degree of which the polygon is
The controller 105 connected via the interface 104 receives an operation input that is

performed when a user executes the game. Moreover, the brake-type controller can be



14 illum nated by typical (positive) lIight sources such as a point source,
a parallel light source, a cone |ight source, and the like is converted in
alibrary formor a hardware formto all dw hi gh-speed cal cul ati on

Mor eover, the CPU 101 and the inage conputation processor operate in
cooperation 5 with each other, thereby making it possible to draw a
character string onto the frane nenory as a two-di nensi onal image according
to font information that defines a character shape or draw it onto each

pol ygon surcbanstediib ahgintdrfact 100 OFIGAR oM séhemadc ofetheidlusifatingeonB@hdal,
special font information recorded on DVD-ROM can be used. The NIC 109 is

one that cQonfigiratiémef thet@boBimednoPiuRE abrakeaypPpatalles 1H2 fobRowink0 conput er
conmuni cati on network such as the Internet and the |like, and this includes

one that caexplangforiwilibd &RASkitR rdRBOSE thisiguigdar d, and an anal og nodem f or
connecting to the Internet using a tel ephone Iine, an ISDN (Integrated

Services Di gi t @l bred-WoE kdnthEIRe 01 8étofddk td Me Yrateht dnbddirfibt@hn %Bﬁﬁm}ber

Li ne) nodem a cable nodem for connecting to the Internet using a cab

tel evi si o divifed andltHeles dpbetk\% s%&%rﬁ'bflt%aké“ée‘éﬁ&@g@z ,@te §M§ecf1&?§0ﬁ'ﬁd' at es

bet ween t hese nodens and the CP . A speech ‘processing section 110

converts s%ggtgeg{g@zmeﬁqaﬂr@m IQ?@@O\/I into an anal og speech signal and
outputs it froma speaker (not shown) connected thereto. Mreover, under

control of theTgPYadkQleriOang é)foﬂﬁ;nsto%@‘iilséﬂlacs' £Hdse AR PR ﬁrh@@‘g%gtcanﬁ&%tr

shoul d be produced 1 n the progr ss of the gane are generate soun

cor r espondipg 13915&1‘1@& 6h 9 MRLE ?Pﬁegﬂﬁtefsﬁlgﬁ {Bor Q@ﬁﬁ"}ﬂaceﬁgf dl?e( é}mﬁlucedf o

i ncl udes a sound of nobving ca Vi b on sound, soun

I
oxt ornal - SUAraRs oR T e g e S R 20LRmiitla 08B hkef"el“@%%gg gy
Phe Row 1037 ORELE iirerhs oFRHIOES RRE AOMISE e FHEE bs iR R BE AR P
.t o the DVD IGB IIIYE g%l% ggj 1tt1E| ﬂegx Ii%a t? E%\% \%ellgﬁt t[% %Q ld%}g ﬁ{a}/]f'lé"l][h%w
co

illustrating a gener guratlo |ng ron o

] E“a'h? ovc bR SR @%%ﬁ“ér%'re%?fes%. a138s PagAS ot RS R s G BSEERCa
gl ve an ou! e, ST e%gﬁﬁ&%fgﬁfﬁléﬁw%%ﬂ?@dﬁf Rt kGt

devi ce 301 h t odi nent includes a connecting sectlon 302, a
storing Seccﬁpgéll%&@rl?%ﬁ{lo %g.:onl ng section 5 304, a control section 305, a

b k 13 |

First of a1 uheoR fuble AR < %g%ééé’g PR R AR TSGR R o 10

pEdSFZLLSl 'ﬁgénongﬁg 3T B SR f°; o 8%‘35%‘?@?? ERe R o e Pet on
10 .

connect | on 18 DR Sa ks e B er ke Saisn 70 RabesiehE Tarths PBESon o

tsggt : SLOESBZ}M% Qfa(s)tcfceltsyssluglg APk %xe pOStJ]IQQS fxelig ot n trpuss c%.ge, ta? ﬁleq 1xe8 %E)étgl%”,

for example, a posture taken when the player presses the pedal section 204 to the last or a
20 posture taken when the pedal section 204 is farthest from the base section 202 can be
considered. In the explanation given below, it is assumed that the latter posture is
adopted.
A strain gauge 206 is adhered to the plate spring section 203. The strain gauge
206 is a sensor that detects to what degree the outside of the plate spring section 203
25 expands or to what degree the inside thereof contracts, and an output of the sensor
corresponds to the position (angle or posture) of the pedal section 204,

The pedal section 204 is a member that is used when the player puts his/her foot



While, the storing section 303 prestores tinme change information of the
pedal position and the pedaling pressure to be associated with the gane
condition. FIG5 is a 15 schematic view i1l ustrating the state in which
time change information of the pedal position and the pedaling pressure in
the condition of a certain gane is stored in the storing section 303. The
followng will give an explanation with reference to this figure. The
storing section 303 records data on "how the user desires to achieve" a

change in tthee@ewdaired0s The pressing seutidal208§s sundsaed & Dloweheiddodl @ertydd oint
controller 201 by an el apse 20 of tine every gane condition. In each row of

a tabl e 50%o vhicheforfesedpplicdBn&@ wheh fieeplhyte plisHis/MighotaRer8ME Nt InGdak&s pondi ng
to a certain condition started, a pedal position 503 placed when the

rel evant tiviRrdpesale isaiot applitada tiefeRimsebtich 205 whe tHeqs el pebskdd tAe t abl e
format. As nmentioned above, the pedal position 503 and the pedaling

pressure 58)@dﬂrs3ct?o'i FUUTeeERYs Rifcd, WA ahYlk Of tHRAST se¥ BB, is QRGN by loRlyeger
val ues of to 65535. Moreover, the elapsed tine 502 is expressed by a

nul tipl e Bfeldgaityonthe Pldte §ring seétRAeioar M ned tine (for exanple, interval of
a screen update in the gane device 301, an interval of a vertical 16

synchronous i n&@dnRé R%geﬁﬁ}@ss@ﬂfetp@dal GEAMRCIADYI A pré&utd) bR ARG '&fl%l tliles

processi ng appar at us and the'like) that i§ also an'integer.

desirabl e tjxat thdpkAsingReHON DS RE alrSpUlife FdrfBa@B gBﬁgreRﬁqﬁé pRBBidctign 503

and the pedal 1 ng pressure 504 rapidly change, be reCorded at exact tine

interval s. JoarstdpRiaBa podi &?Qﬁereﬁ%s@e%ﬁﬁd&q &ﬂe%h@@%%@??es@eg ﬂ\é"ggcflarl g@v\(;tsti%n whi ch

corresponds to a case that suc rapi d change o and t

st raddl i ng Ui AcLdalfh e\ﬁlﬁ‘éc rd Sau3€d b ﬁlegﬁaté Qﬁ’ﬁﬁgﬁ&cﬁ&?gg‘a{.hgngﬁ@&%g getﬁljg%%

bet ween a row of dat a, corresponds to a case t entle c

occurs, ?@g)eﬁm]p&??le(ﬁtﬁﬁﬂ dd aﬂreﬁrga?sluﬂ'e %E%h{aﬁ%ﬁ)qp@%ﬁ%@ K@%ﬁ%@ hée Hge of

the technidue o I near interpo on ‘an ¢ possible to
ol apsed 11 e WREe bRtk n PO Rob i hdHs T Bag VERh 202 BeiBPdihos,
Accor di ngl yrep BB Pl BeTigh 2 YR R0 S BB R ik oRRtos 0
sect i on sodecrrs PPy GG ARG AEshTpet B B3 R oPig P
by et ner PRERsILeTbn MEmThettikuenness on the road surface. (d&)A
frictiongh coetf el ent, of t1ei6a50d EhACE EHAN ORn by BE oS3HALLTahNES her 2
air pressure, a fixed correlation relationship is present between the repulsive and the
pressure such as the oil pressure and the air pressure.  Accordingly, when the pedal
section stops, the air pressure and the oil pressure can be used as the pedaling pressure of
the pedal section 204.
20 On the other hand, though the pressing section 205 has a pump built-in to give the
oil pressure and air pressure, power supplied to the pump is increased or decreased and
the repulsive force to the pedal section 204 is thereby adjusted. Additionally, in order to
know the pedaling pressure of the pedal section 204, a pressure sensor may be separately
provided to the pressing section 205. However, in general, since a change in pedaling
25 pressure and a change in power supplied to the pressing section 205 reacts with a change

in posture of the pedal section 204 at extremely high speed, a value of power supplied to

the pump of the pressing section 205 and a value of current may be an approximate value




{g) Wiether air is entrained in brake fluid. (h) Play of the pedal every
car. (i) A stroke of pedal every car (nmaxi num pedaling anount) (j) A
coefficient indicating magnitude of the i1Zpul sive force. 25 Though these
data refer to data of the car noving in the virtual world, these are forned
of data based on data obtained when the simlar event occurs in the actual
car, thereby naking it possible to obtain nore real operational feeling of
t he brake. 17 Furthernore, the storing section 303 prestores information
of "a pedalofpiespddaling prsiuts (valyeaedakspuadingabauiod.’ Powerlyivdt toghd purie may be
information of braking force obtained at this tinme to be associated with
the gane coungplidddrom feGnforinatiempryspdsiipeipphidatusi 100, | Howsvérdivhega ldige péwadre of
braking force information stored in the storing section 303. 5 The

fol | owi ng b héedgd wedeve ¥ phapai table MricbnicRtieh &NAE dowet Bduied iy €onnEéiBr
braking force information is stored in a table format as in a table 601

every gane (ﬁ@trgﬁb%pﬂepﬁéﬁﬂédagepmtd}he af orenenti oned tine change
information. Generally, since a fixed rel evance is present between the

pedal pos§ti onTapdrdkBayReshntrlons 11esRHEANclLdestint iR fade (Bt Mdvalghddnlgt ween
"pedal position" and "braking force" or a relationship 10 between "pedaling

pressure”  anglt inbthabhRGeb ) s LARSIIAEHS thel iﬁﬁﬁﬁﬁi‘i‘orpﬁro@es%ﬁlhaabb&ﬁﬁ@ileo,

bet ween "both the pedal position and the pedaling pressure” "and "braking

force”, apprsiemutyi@Ans¥ddtothd felalihtcda6slaBE Y coRfbchE 20BIE QRledtihg T8 e
cases. Atable with consideration given to the relationship betwegn "bot h

the pedal pRERthéOTV4LETGNS ﬁﬁoxﬂ?ﬂi@hip[’&ez%‘iﬁgs?ﬁagé't%sam. " gglgi(f:)?élﬂ%égﬁtf EénirolieyY

be,
of course, forned to obtain braking fortc e 15 ater. As

i1 1ustratedi Qraﬁ&xﬁlﬁ?sta@g i RA{HSH Eﬂe ggzg?% %%B%BEH%%@é’%ngb ﬁfgi cribes

only the relationship between a pe orce 603

in each {@Wurrbfk Op}ggf %r{c)l%e pédtaggg pree{sa&e Q&Olﬁ!lesgf’%fdt x{?'b@geéé igstgLa){ihg%gfohﬂaﬁﬁon65536

stages as nenti ove, ations r orce nmmy be

recorded i ‘ i1 h: e val e o Y e
and stor ed T hE e MR L% GBS peRlyBGRNS G o educe <o o

e formto reduce the anount

of data to be Rel g NoWncE gxf(&raﬁélgg é\;iﬁla & Igﬁngb i ﬁlml[: J)rcivcé)lr 4n2tri3? 1ta%€1'1en%rde\/i ce

301 for which such préparations cessing a e game mnet hod

of the pre ]ﬁm%%' At 1 i expl ai . Fehst .of all, the
obt ai ni ng gcgg'{l? on h%bé?ig%@%r%%g%&g%%gl’cfégg’?at“‘?@% tP%M% “%ﬁ%ﬁﬁ)l? As the
gane condit] . r nti oned events can be 25 considered and any one
of the tabléggogﬁgfﬂi%s&cseg tgéci:r'?ed fromthe storing section 303. Then, it is

ST BT AR B A A BN L
i 18 sj . i i . 5403

(7 ob? SAERAISTE SO KU I b s E80 EAE: TR B, e
oLOT1 g eS0T A Sk RSO 267 SN ML bt hip S8

(step $S404). mlarfy, any one rce
when the cosuBHE Ro Em iR TR P8 i ned as it s (step S402
the’ obtai ni ng (et harsgs GkRe Fernke b RATRE e R Z0s b the (1 ner
bi ace of 28 1episPeRieht Sordred AP Lerrif IS B BEESHBF SeRBliFd (rathhAqisbls Sy
be appl i ed'O z'iozp ra[ %g%&g@p%ﬁmg‘i%gﬁﬁgﬁyacg& auia?ﬁie g@éeSrS%?ar}ldi s% sriE !cjdatthehandl er

that counts

information processing apparatus 100.
(3) The information processing apparatus 100 appropriately converts a value of
power to be supplied to the pressing section 205 such that a case in which the pump is not
25 in operation reaches a value of 0 and a case in which the pump is in full operation reaches
a value of 65535, and sends it to the brake-type controller.

In addition, the above explained the example in which the pressing section 205 was



nunber of vertical synchronous interrupts is prepared, while a variable
that holds a count value at the tinme when the gane condition is started is
prepared and the value held in the variabde is subtracted fromthe current
count value. Next, the values of the pedal position and pedaling pressure
at the current elapsed 15 tinme are obtained fromthe selected table 501
(step $408). Accordingly, the CPU 101 functions as the obtaining section
304 in cooperation with the RAM 103. In addition, when the current el apsed
time is dirceafigured g thd dibprebsurd dietht aflpeesbil mechusishekidgehapenaf t Howkhe,

el apsed tinme are searched fromthe table 501 and the pedal position and
pedal i ng prikspiessngscRtioRas Arg beohfigurs® b} 0sticisdindoftéoA8Rfues fichlagohat i on
and the like. 20 Next, the control section 305 receives condition

i nf or mat i onustnganaoiot, lactlf drdind 4Rl the Hke-t ype control ler 201 via the
connecting section 302 (step S409). In the condition information, the pedal

position and pREAIHNGOIFIES $ Uda idRatlBS HRIR6AEss oF (b Sike Rlra@ARblyeReRE h Vel Y
as nentioned above. Then, "a difference between the pedal position of the

condi ti ons ithé extemhi BBmaRd] (6 @ni&ctebind feddy ResbAbLIB AR Hb@fhabfRanrer $df ther ence
bet ween the pedaling pressure of the condition information and the obtained

pedal i ng priggalEL]04ar oHeREE dxBeuteSERstRt BN infiidid Me @RI Q04T iR BZ € them
as much as possible, a repulsive force to be ‘applied to the brake-type 19

control I er rﬁ&lnglﬁpg%‘f'ﬁl@%is%iﬁb eoda%ﬁese-ﬁgﬁ%ﬂ)l ﬂ’l@re.kﬁﬂﬁiﬂ héRfoRy gb%t echni ques

such as a classical contro thod, an optimal control netho ased on a

modern_cont r ol RO DX RAM Aol a6 uRADVBER DR ICT  o! n%@gﬁ‘ﬁgr ERcfighgul ate

the repul sive force, the followmng wll explain one ex

pover 10 be Shan a8 Yt R GRelPaq A Riionsal 08 B QU IARESRRA (DML Ciner
rems of 1 e AL CELPTOL, B8 Y PHEOLL R SRB5 P el berhdng Wiir e Val ves
S01. 10" s LR N eRTRRI o B BSS froBhn b od IR SRR

target val L{Qer?'ﬁgthterlgA?ffdﬁae{nd\{ﬁ‘é e in connection with each of the pedal
edal’i 3

position an he p ng pressure is obtained. Then, the follow ng nuneral
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In this case,. si{n' lar.to the abd)vc? oat ai ning section 304, the braking
section 30gvarious types of images 10 be displayed.

20 The image computation processor executes transparent computations such as
two-dimensional image overlapping computation, a blending and the like and various
types of saturation computations at high speed. = Moreover, it is possible to perform
high-speed execution of a computation in which polygon information arranged in a virtual
three-dimensional space and having various types of texture information added is

25 rendered by a Z buffering method to obtain a rendering image in which the polygon
placed in the virtual three-dimensional space is viewed from a predetermined viewpoint

position. Particularly, a function of calculating the degree of which the polygon is



25 obtains a value of braking force by the technique such as |inear
interpolation and the |ike as required. Then, acceleration of the car
noving on the course in the virtual worli4is 20 calculated fromthe
braking force (step S422). Though the acceleration of the car is decided by
various kinds of paraneters such as the current engine state of the car,
friction resistance of the road surface, the condition of the road surface,
and the like, in the present enbodinent, it is assuned that the

accel er at i dilumfnatddebyagpicalypositice)lihesburédsRuh aanpdifedodtdeps paial€lighe t he
braking force obtained in step S413 in addition to these paranmeters. In

ot her wor dssouicBea édne libBisdurdrs; bhdihe 1ike i mvertekinngliast foefl o8@hardware form
cooperation with the RAM 103. Mreover, in the present enbodi nent, the
inertial saectllow hd@Ssgeudosisulali@i.her nmagnitude of the acceleration exceeds a
predeterm ned threshold value (step S431 ), and 10 in the case of exceeding
it (step S431; M&8dver,the CPURI(II Al t;ﬁ@ﬁﬁd%'&oﬁ@ﬁtaﬁ@h@td&ss%ﬂo{)é}%tih Bbogepition
that is preset to be. associated with the acceleration (step S432). Though

the inert$ alitff cROHBRMhESLHBRKER: FI4SIbIE RUEAY BlcBhlabier ARHg BRR®YhORSRel N the
storing section 302, this may be used as a fixed value since the purpose

liens in tradagytasaffoldiesdiondp iR RteMelg toFostSRfkkRhtiod that HgTRPRE, thi s
may be set to bé proportional to acceleration. 15 Then, the it nertial force

obt ai ned i rbhhxk&@te%l?age dfavt # of64BEh b&g%&?sﬁr%k‘l SiriGughGbh€infinatib@ted i n the
step 5411 (step $S433). Additionally, e tnertial section 308 and steps
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foll owi ng explanation.will. b iven.with reference .to this fj e.. On a
screen 701,anr’?’%lrg)igrﬂ3 %?cﬁﬁfsn%%t?lﬁﬁftgﬂ? ﬁépe[a%gr GBg?htol CB‘F“F*‘?@%%F"O'I n the
course is di,splayed to b verl i th ackground 703 shaw ng the
stat e of antpplatdsd e G BB ol dolind s A Blsied sprprStpAat s oy
i nformation 701 is one 10 that illustrates the sha,[gg of the course cPreset
1 Che i ¢ ChANARsrGREadm b Biosrss b ediiia are BoderBe ard souhs CorréspSnding
20 thereto are output from the speaker. For example, this includes a sound of moving car, a
vibration sound, a sound produced when tires are locked, and the like.
In addition, by use of a large capacity external storage device such as a hard disk
and the like, the information processing apparatus 100 may be configured to exert the
same functions as the ROM 102, the RAM 103, the external memory 106, the DVD-ROM
25 attached to the DVD-ROM drive 108, and the like.

FIG. 3 is an explanatory view illustrating a general configuration relating to the

function of each section of the game device according to the present embodiment. FIG.



‘car in the course in a two-di nensional manner, and the player can know
where the car that he/she drives is present in the course by view ng this.
The background 703 shows the state of animutside world 704 seen froma
driver's seat of the car. The outside world 704 is one that is displayed by
t hree-di nensi onal 15 graphics in which the road of the course of the
virtual world and various types of obj ects arranged therearound are forned
by pol ygons and the polygon group is viewed in a state that the position of
the car is 4usedloashart plbistting theipeocesditly flbw oFpgatheqhethb®earltet YyUhegards a
sight line. Various types of techniques can be applied to i mage generation
by such t hrdeeicdiab®rding hathe@iédeht asbaibmemnt TapEsl iy Sill 2 cARWxplagiadd Y, a
speed nmeter 705, which indicates the speed of the car, a pedal neter 706,

whi ch i ndi cgitiefeférboeqt thed@ fig@s.) t Figdt ofhlll hgarieddice F01bfahdprakdndg force
meter 707, which indicates the current magnitude of braking force, are

di spl ayed @mBodané&d ifhides @onMRaAE 9edtidnt302SEst¥ARg Sdtioh 0B anVbtditinR sédtion
di splays, a color, which is different for each range of a predeterm ned

val ue, i s5aoliogadmfbl saeioRB05 SPblkidk seafoh IeSPURYIaGRLECHTRYI (N ANDS deriahen
t he val ue increases. Mreover, though the nuneral "di'splay Is executed on
the screen ({Qion 3dgese i nformation may be provided to the player by a bar
graph, a circle graph, and a nmeter-type graph as used in the actual car.

22 Moreover, s'u:ﬁaeqftaln,eufércbﬂﬁécﬁﬁ%reeqtfah 305 aMB@Wc?th)uﬁioggﬂglcbh%tiBH td@p car
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i s assuned that tqhe repul sive force of the pedal is controlled using the
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The storing section 303 records data on “how the user desires to achieve” a change

in the pedal position and pedaling pressure of the brake-type controller 201 by an elapse
20 of time every game condition. In each row of a table 501, an elapsed time 502 since the
time when an event corresponding to a certain condition started, a pedal position 503
placed when the relevant time passed, and a pedaling pressure 504 are recorded in a table
format.
As mentioned above, the pedal position 503 and the pedaling pressure 504 are
25 expressed by two-byte integer values, namely, integer values of 0 to 65535. Moreover,
the elapsed time 502 is expressed by a multiple of maximum unit of a predetermined time

(for example, interval of a screen update in the game device 301, an interval of a vertical



'sal d connecting section that allows comuni cabl e connection to "a
controller that 5 transmts status infornmation designating a current pedal
position and pedaling pressure and recei #s instructing information"; said
storing section that prestores tinme change information of the pedal
position and the pedaling pressure to be associated wth a game condition;
sai d obtaining section that obtains the prestored tinme change information
to be 10 associated with a current gane condition; and said control section

t hat gener ayrchromsis inteiruptd fithy moniwdr conndotetottheinderdakion @edcessip afpdrapedal i ng
pressure designated as the obtained tine change information and the current

pedal posi tli00naminte fikehahatrigalgs as stégerdesi gnated as the status information
received fromthe controller to be connected, and transnmits the instructing

i nformation t olitifeesi@blerthatl data, hhich r8lateit6 tHeQin® Ghbim theSREAI fRitiod.503Aad game
device according to claim1, wherein said control section calculates force

to be provithepedating pResiae 504 rapedly eRarise dbd fe86:198€ 8t HALMRAD BT Of Fégispedal
position and pedal rng pressure designated as the obtained tine change

i nf or mat | Hre0f, thaeRpHId thREL&WEELR Fowp 88@Ata POSILH LOResPBAUNB Ao Batfiu@RAUr €
designated as the status information received 20 fromthe controller to be

connect ed, ragd chifRY¥LES, dASWoY6s BPaddihe’s i@zﬁa f&fgs ?‘ﬁ% Eé's”ﬁo‘%t%r p{aﬁ the

cal cul ated force as a repul sive force of "the peda e controller via

sai d connecddpIed f36 beBiben 3 roWF JERAIRhIS \CorBsRREOTHY Ole Rt §'oBh0 éha_n%é’ rther
conprising a braking section and a di splaying section, wherein sald storing

section pregbekeshd thoREW Etrs?ﬂﬁi'h& is@dh aax?ﬂé Rw.2 K&oﬁ’cﬁﬂgllryjntgg tugé giztﬁbl t&RhnR0d

braking force information o raking force at this assocl at ed

o !, SIS Rk UL AL BRSO ARkt o 19
condi ti o049 R@4lthgd¥r8duf%ven in the case of elapsed time that is not stored in the table.
In the storing section 303, such the table 501 of various kinds is stored every game
condition. Accordingly, the DVD-ROM attached to the DVD-ROM drive 108, the RAM
103 that stores data read therefrom and the like function as the storing section 303. In
addition, the following events can be considered as the game conditions.
15 () Whether ABS (Anti-lock Brake System) operates.
(b) Whether the tires are locked.
(¢) Unevenness on the road surface.
(d) A frictional coefficient of the car.
(e) Acceleration of the car
.20 (f) Whether a fade occurs in the brake.
(g) Whether air is entrained in brake fluid.
(h) Play of the pedal every car.
(i) A stroke of pedal every car (maximum pedaling amount)
() A coefficient indicating magnitude of the repulsive force.
25 Though these data refer to data of the car moving in the virtual world, these are

formed of data based on data obtained when the similar event occurs in the actual car,

thereby making it possible to obtain more real operational feeling of the brake.



‘24 section obtains braking force designated to be associated with the
current pedal position and/or pedaling force designated as the status
information fromthe obtained braking forre information, and cal cul ates
acceleration of an obj ect noving in a virtual world fromthe braking
force, and said displaying section noves the obj ect in the virtual world
by the 5 cal cul ated accel eration, and displays the object on the screen by
t he noved position. 4. The gane device according to claim3, wherein said
di spl ayi ng secFuflerfliosd] |ty stotitieseétioh 368 pieetoked iMfoemnetidel ‘agrtili fRitioh t he
noved obj ect is used as a point of view. 5. The gane device according to

claim4, whetera peddlfhgdireRLRY ial@ bikalg ortcTRioeHatléh i alBag férc®bbtafneliae poi nt
of view up and down according to the current pedal position designated as

the stat us thfidRibe@RsRMedWER HRYgantd WnHitiohUaF10¥ ik dn eRplhARo§GH&SN. 6. The
ganme device according to claim3 or 4, further conprising an inertial

section, V\hﬁﬁﬁi‘qﬂn%ﬂiedstét@@f braRlngF6fck iRfArBRH A6red i 1H3QEdrindlsebtRinCI3Pr eset to
be associated with the accel erati on when magni tude of the cal cul ated

accel eratgon eme%aﬁwangwmgwame&?gn&éo&@fﬁé}@ﬂeﬂcefﬁlmﬁ,ﬁgafad sai d control
section designates a sumof "the calculated force and the obtained inerti al

force as a repyis ibY&iﬁ%){?o iﬁ ortnBBoP BRI re M tabREHRATAS ih tdb® 6®1 dvery

obtained. 7. A ganme ne at conprises a recelving step, an obtdl ning

step, a_ congifl dohiifion! SilaiBingatordaitlohtd ihe ShRkeiRORRKAGH MGOITAI cat i on

with a conttoller, the receiving step of receiving status i nformation

transm tt eq;iﬁcre%rﬁieﬁ%el%%}ﬁg?é }{))1%§an Betaledl iR &?@g@sﬁioﬁ%ﬂ%pﬁﬁc a?lxggsﬁﬂré, pn

and pedal i ng pressure; obtalining step o tarning tine
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pedal i ng pressure-desi ange I nformation and
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informati on recei ve

approximation with sufficient accuracy can be obtained in many cases. A table with
consideration given to the relationship between “both the pedal position and the pedaling
pressure” and “braking force” may be, of course, formed to obtain braking force to be

15 described later.  As illustrated in FIG. 6, in the present embodiment, the table 601
describes only the relationship between a pedal position 602 and a braking force 603 in
each row. In addition, though the pedal position is divided into 65536 stages as
mentioned above, the relationship with the braking force may be recorded in connection
with all stages, or a suitable value may be selected and stored in the table in an

20 interpolatable form to reduce the amount of data to be held.

Now, referring to FIG. 3 and FIG. 4, in the game device 301 for which such
preparations are made, processing after the game method of the present embodiment is
started will be explained. First of all, the obtaining section 304 obtains a current game
condition (step S401). As the game condition, the aforementioned events can be

25 considered and any one of the tables 501 is selected from the storing section 303.

Then, it is judged whether a new game condition is started (step S402), and when

the new game condition is started (step S402; Yes), a timer, which measures the time



‘the controller; and 25 the transmtting step of transmtting the
generated instructing information to the controller. The gane net hod
according to claim7, wherein in the contgolling step, force is cal cul ated
to reduce a difference between each of the pedal position and pedaling 5
pressure designated as the obtained tine change information and each of the
current pedal position and pedaling pressure designated as the status

i nformati on received fromthe controller to be connected, and instructing

i nf or mat i onsiideake gand GRS driteds B dledretd @tbpfIW0S PardtbtaBle50P UhditatRiglay efe Of
the pedal is generated. 9. A program causing a conmputer having a connecting
section thalf tixhd lRpée iAformafivR/Ri seRBle8 fRANNRGIIrRIE seétion?3 (3WHEPIA e dahirt
transmts status Information designating a current pedal position and

pedal i ng predaditiod obtighddan ehe/sep S4H! (51¢p15404). | IHiRIIERY, 1289 oné Of fa¥lR§GheN as a
connecting section, a storing section, an obtaining section, and a control
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prestoring time change information of the pedal position and the pedaling

pressure §owhgeasRGhat&thenisdhl 8adla BBndi0aisthARtalhed $81tds gskegi $412; REFkhON:
obtaining the prestored tinme change information to be assoCiated with a

cur rent  9amngRdhddal\shis S RbalkaACkIRRE ks and gener ati ng

instructing information fromthe pedal position and pedaling pressure 20

desi gnated as tiiign Qhé sbtaRhd Jebfort S GRaind IR TRELCLaARE tiﬂéeffcﬁﬂ kieSitheEHE!

position and pedal’ing pressure designated as the status I nformation

recei ved from7) hemnGapfiioa! Ileﬁél‘dh% thec {Rb iR Gifes) ﬁﬂ)%%é %&hlﬂé gll%g&HCt ing

information to the controller via sald connecting sec control

Shet ngbuggpnﬁaﬂaﬁéﬂwaaaa@t%mﬁmlg“&lqe&mia& thay WA BHdY. SHH eREAGIEAMN causes

10 method may be used where an interrupt handler that counts a timer interrupt and the

number of vertical synchronous interrupts is prepared, while a variable that holds a count
value at the time when the game condition is started is prepared and the value held in the
variable is subtracted from the current count value.

Next, the values of the pedal position and pedaling pressure at the current elapsed

15 time are obtained from the selected table 501 (step S408). Accordingly, the CPU 101
functions as the obtaining section 304 in cooperation with the RAM 103. In addition,
when the current elapsed time is directly described in the table 501, rows before and after
the elapsed time are searched from the table 501 and the pedal position and pedaling
pressure are obtained by the method such as linear interpolation and the like.

20 Next, the control section 305 receives condition information transmitted from the
brake-type controller 201 via the connecting section 302 (step S409). In the condition
information, the pedal position and pedaling pressure are designated in 65536 stages
respectively as mentioned above,

Then, “a difference between the pedal position of the condition information and the

25 obtained pedal position” and “a difference between the pedaling pressure of the condition
information and the obtained pedaling pressure” are obtained (step S410), and in order to

minimize them as much as possible, a repulsive force to be applied to the brake-type



‘25 to execute such a function that said control section calculates force to
be provided to the pedal to reduce a difference between each of the pedal
position and pedal i ng pressure designhateggas the obtained tine change
information and each of the current pedal position 26 and pedaling
pressure designated as the status information received fromthe controller
to be connected, and transmts instructing information that designates the
calculated force as a repulsive force of the pedal via said connecting

section. 1lonfolf@P0YhiLdeci®A4aEh S41 N OMMBAAIOTAr{0RS idl BStebRA LM oy by a
program 5 recorded therein, the program causing a conputer having a
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as required.

Then, acceleration of the car moving on the course in the virtual world is
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present embodiment, it is assumed that the acceleration of the car is calculated with

5 consideration given to the braking force obtained in step S413 in addition to these
parameters. In other words, the CPU 101 functions as the braking section 306 in
cooperation with the RAM 103.

Moreover, in the present embodiment, the inertial section 308 judges whether
magnitude of the acceleration exceeds a predetermined threshold value (step S431), and

10 in the case of exceeding it (step S431; Yes), the inertial section 308 obtains an inertial
force that is preset to be associated with the acceleration (step S432). Though the
inertial force may be decided every acceleration and prestored in the storing section 302,
this may be used as a fixed value since the purpose liens in transmitting impact to the
player in general. Furthermore, this may be set to be proportional to acceleration.

15 Then, the inertial force obtained in the step S432 is added to the repulsive force calculated
in the step S411 (step S433). Additionally, the inertial section 308 and steps S431 to
S433 may be omitted depending on the embodiment.

Furthermore, power corresponding to the obtained repulsive force is designated as
instructing information and transmitted to the brake-type controller 201 via the

20 connecting section 302 (step S412). In this way, the CPU 101 functions as the control
section 305 in cooperation with the interface 109 and the brake-controller 201.

Then, the displaying section 307 updates the speed of the car from the calculated
acceleration (step S432) and further updates the position of the car (step S424). Since an
increase in speed can be obtained if the calculated acceleration is multiplied by time unit

25 and a change in position can be obtained if the calculated speed is multiplied by time unit,
an area for storing the position information of the car and the speed information in the

RAM 103 is prepared in advance and the value of the area is suitably updated in these



'10mm

10 { 93z#10%1M&! () - - | 93z#109ZZ& () - - 932#10%&' () - - | 93Z#100UE! () - - " HSUK&' 1 (
ZX6"PL! 9YZ#10UKKE' () - | OYZ#10UKKE' () - | OYZ#0UZKZ&' () -1 1 OYz#109B3&' () - | #S
"100& ()-S "10%& ()-r()|)*+++++z| AP1  9s10% ()- 10BB 10BB

10BB! { " 0#109BB&’ ()-!q  0#10988& () - 9Yz#10%&' () -1 OYz#100& ()-++O,m , -t - dE
AP1 9510901 10%& () - 3#10%&' () - GLO%' ()-9 10%& ()-3

109%& () -, MLO%& ()-t--(....S dEAPL 9510%

109&' () - FlQ;%%s (s)o-tﬁ@xﬂ&(&n{eht 8f thd Q4in(the Virtual world is ex ressed

109& ()- @! 10% ()- S/ / 00l 001dEAPL 9S10%.* | 109& () -

109%& () - S&10%& Then, thSdisP¥Fing kedtion DOV idp laa/§ the current os1t10n of the car, the current
"10%& ()- 1t 11! 25223dEAPL 05109 610%&’ () - FA100&' () - S210%&' () - LOLOYE () - OF. 11

0% () - @ Glpoed dﬂth@kﬁ%n&%élﬁ@an&ﬁuonlﬁfd@oréﬁm bf thé@)%’@al(&rthe dQedste

10L<109%& ()-3:!'10%& ()- L@B#10%& ()-5466687] 7% 91910%& () - 310‘%5(

10%: ()- 9 SUD%®'ah) 11 processing goes back to the step S401. FIG. 7 is anexglanatory view

109%& () - @0%&' ()-775988@ OJE = G 0*100& () 3( 10V& ()~ GBI0%& () L &S

"109&'

| 10%&: 8 5 3l dt%r@ogéf’_@ngp 18.8h 4 5een display obencha racine game.  oTIROROTN 3 Grove
@z100/ DAY ; 0% ()- 10 10

Lohsboa: (Q)gé plingoriv 51”%‘2' 1008 { rEACEH his ﬂfézﬂ%bAQ@#lO(V&' ()-! QO@*109888& () -

L10%&: () - !

@10% ()- ! @¢1&?ﬁ'r?e)r’lo@rfsgéﬁ?S‘?@.}lc%u&/d/\éféz5_%? BRL A" 72 Eétowe: () -
10 10 10! Q58KLAVHshikyddl 38EH AR i PSREERURRS0S diowHRPRRRFRG @ P1! 93

#10%

()-L @

outside world 704 seen from a driver’s seat of the car. The map information 702 is one

10 that illustrates the shape of the course preset in the virtual world and the position of the
car in the course in a two-dimensional mé.nner, and the player can know where the car that
he/she drives is present in the course by viewing this.

The background 703 shows the state of an outside world 704 seen from a driver’s
seat of the car. The outside world 704 is one that is displayed by three-dimensional

15 graphics in which the road of the course of the virtual world and various types of objects
arranged therearound are formed by polygons and the polygon group is viewed in a state
that the position of the car is used as a point of view and the speed of the car is used as a
sight line. Various types of techniques can be applied to image generation by such
three-dimensional graphics as mentioned above.

20 Additionally, a speed meter 705, which indicates the speed of the car, a pedal meter
706, which indicates the current position of the pedal, and a braking force meter 707,
which indicates the current magnitude of braking force, are displayed on the screen 701.
Regarding these various types of numeral displays, a color, which is different for each
range of a predetermined value, is allocated thereto so that each display color may change

25 when the value increases.  Moreover, though the numeral display is executed on the
screen 701, these information may be provided to the player by a bar graph, a circle graph,

and a meter-type graph as used in the actual car.
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driver presses or leases the brake pedal, such a technique that moves the entire screen
display up and down according to the value of the pedal position may be used in place of
the pedal meter 706. The position of the point of view in the three-dimensional graphics

5 may be changed, and it is possible to use a method in which at the time of when a screen

display is generated in a state the position of the point of view is fixed to a predetermined
position in the car and thereafter this is transferred to a frame buffer, a predetermined
offset is added and transferred based on the value of the pedal position, thereby
expressing up and down movement.

10 In this way, according to the present embodiment, it is assumed that the repulsive
force of the pedal is controlled using the brake-type controller based on information of the
pedal position and the pedaling pressure to be transmitted from now on, thereby making it
possible to give the player such a feeling as if the player drove the actual car.

Industrial Applicability

15 As explained above, according to the present invention, the present invention can

provide a game device that uses information of a pedal position and a pedaling pressure to

control the repulsive force, a game method, a program that causes a computer to execute

these, and a computer-readable information recording medium recording the program.
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the pedaling pressure to be associated with a game condition;

—

said obtaining section that obtains the prestored time change information to be
10 associated with a current game condition; and

said control section that generates instructing information from the pedal position
and pedaling pressure designated as the obtained time change information and the current
pedal position and pedaling pressure designated as the status information received from
the controller to be connected, and transmits the instructing information to the controller

16 via said connecting section.

2. The game device according to claim 1, wherein said control section calculates
force to be provided to a pedal to reduce a difference between each of the pedal position
and pedaling pressure designated as the obtained time change information and each of the
current pedal position and pedaling pressure designated as the status information received

20 from the controller to be connected, and transmits instructing information that designates
the calculated force as a repulsive force of the pedal to the controller via said connecting
section.

3. The game device according to claim 2, further comprising a braking section
and a displaying section, wherein said storing section prestores “a pedal position and/or a

25 pedaling pressure” and braking force information of braking force at this time to be
associated with the game condition, said obtaining section further obtains the braking

force information prestored to be associated with the current game condition, said braking
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5 calculated acceleration, and displays the object on the screen by the moved position.

4, The game device according to claim 3, wherein said displaying section
displays the virtual world where the position of the moved object is used as a point of
view.

5.  The game device according to claim 4, wherein said displaying section moves

10 the position of the point of view up and down according to the current pedal position
designated as the status information and displays the virtual world on the screen.

6. The game device according to claim 3 or 4, further comprising an inertial
section, wherein said inertial section obtains an inertial force preset to be associated with
the acceleration when magnitude of the calculated acceleration exceeds a predetermined

15 threshold value, and said control section designates a sum of the calculated force and the
obtained inertial force as a repulsive force of the pedal when the inertial force is obtained.

7. A game method that comprises a receiving step, an obtaining step, a
controlling step, and a transmitting step to perform communication with a controller,

the receiving step of receiving status information transmitted from the controller to

20 designate a current pedal position and pedaling pressure;

the obtaining step of obtaining time change information prestored to be associated
with a current game condition and to designate the pedal position and the pedaling
pressure;

the controlling step of generating instructing information from the pedal position

25 and pedaling pressure designated as the obtained time change information and the current |
pedal position and pedaling pressure designated as the status information received from

the controller; and
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function as a connecting section, a storing section, an obtaining section, and a control
section,
said program causing the computer to execute the function of:
15 prestoring time change information of the pedal position and the pedaling pressure
to be associated with a game condition by said storing section;
obtaining the prestored time change information to be associated with a current
game condition by said obtaining section; and
generating instructing information from the pedal position and pedaling pressure
20 designated as the obtained time change information and the current pedal position and
pedaling pressure designated as the status information received from the controller to be
connected to transmit the instructing information to the controller via said connecting
section by said control section.
10.  The program according to claim 9, wherein said program causes the computer
25 to execute such a function that said control section calculates force to be provided to the
pedal to reduce a difference between each of the pedal position and pedaling pressure

designated as the obtained time change information and each of the current pedal position
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communicable connection to “a controller that transmits status information designating a
current pedal position and pedaling pressure and receives instructing information” to
function as a connecting section, a storing section, an obtaining section, and a control
section,

10 said program causing the computer to execute the function of:

prestoring time change information of the pedal position and the pedaling pressure
to be associated with a game condition by said storing section;

obtaining the prestored time change information to be associated with a current
game condition by said obtaining section; and

15 generating instructing information from the pedal position and pedaling pressure
designated as the obtained time change information and the current pedal position and
pedaling pressure designated as the status information received from the controller to be
connected to transmit the instructing information to the controller via said connecting
section by said control section.

20 12.  The computer-readable information recording medium according to claim 11,
wherein said program causes the computer to execute such a function that said control
section calculates force to be provided to the pedal to reduce a difference between each of
the pedal position and pedaling pressure designated as the obtained time change
information and each of the current pedal position and pedaling pressure designated as the

25 status information received from the controller to be connected, and transmits instructing
information that designates the calculated force as a repulsive force of the pedal via said

connecting section.



