1 DESCRI PTION GAME DEVI CE, GAME METHOD, PROGRAM AND | NFORVATI ON RECORDI NG
MEDI UM 5 Technical Field The present invention relates to a gane device
that uses information of a pedal position and a pedaling pressure to
control the pedaling pressure, a gane nethod, and a programthat causes a
conputer to execute these. 10 Background Art Conventionally, a racing gane
is provided where a player drives a car as a car driver, noves the car in
the virtually set world, and enjoys conpetition with another player and a
pl ayer controlled by a conputer. In such a racing gane, the player operates
a handl e shape controller to decide a 15 direction where the car noves,
and operates an accel erator shape DESURIREIGNape “mﬂmmmm MlmMEutput
instructions of acceleration and decel erati on of the rates a
shift Iever shape controller to adjust a virtual gear ratigge®f the car. In
such .t he rif gggggF t he brake shaEe controll er was configured such that
the playe AHYQ GE: GAME A THQRe RRRGRA 4UPINFORMAEI QM BE CRIREIRI Gahen
the player pressed 20 the pedal of the controller, the player felt the _
pedal i ng pressure by the repul sive ¥ a pl ate spring, an air s
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t he actual car, the dr
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 controlier 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



can feel an inertial force applied to the driver's body to know whet her the
car is rapidly accelerated. Accordingly, such a technique is denanded
where the pedaling pressure is changed by the progress of the gane and the
current pedal position, thereby making it possible to 5 informthe player
of the condition of the road surface, the state of the car, and the
condition of the acceleration of the car. Particularly. since a real tine
property is required in the gane, conputation necessary for controlling
such a pedal nust be executed as fast as possible. The present invention
has been made to solve the aforenentioned problem and an 10 object of the
present i nF&hferlon ingtigldorge emplid tathgaimyerebodyao khaw wisesr ihatarigmpisgn of a
pedal position and a pedaling pressure to control the repul sive force, a
game met ho@cekfyed - a program that causes a conputer to execute these.

Di scl osure of | nveption In order to achieve the above object, the follow ng
invention is dMOFURBY sadiiedimgre i1 Semanded evhprei the palabingpressue ipriesgat

i nvention. A ganme device according to a first aspect of the present
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section, 5”%%5% onirolfzfcti n.and is configured as follows. First of all
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repul sive f{ f dal n be desirably designated as the instructing
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However, t he cgntr5¥V§FB%%h%e connected is not limted to the controller
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possible if they transmts status 1 nfornmati RGN ke peda
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pedal position and a pedaling pressure to contro] the repulsive force, a game method, and
a program that causes a computer to execute these.
Disclosure of Invention
In order to achieve the above object, the following invention is disclosed according
13 to the principle of the present invention.

A game device according to a first aspect of the present invention comprises a
connecting section, a storing section, an obtaining section, and a control section and is
configured as follows.

First of all, the connecting section allows communicable connection to “a controller

20 that transmits status information designating a current pedal position and pedaling
pressure and receives instructing information.” Particularly, a repulsive forée of a pedal
can be desirably designated as the instructing information. Moreover, the controller to
be connected to the connecting section is desirably a controller that imitates a real brake
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

rece1ves instructing information that designates information corresponding to “the



repul sive force of the pedal” and the |ike. Moreover, the other conputer
that is connected via a network may function as a controller if it can
transmt and receive the aforenentioned information. Wile, the storing
section prestores tinme change information of the pedal position 5 and the
pedal i ng pressure to be associated with3a ganme condition. For exanple, as
the ganme condition, when the present invention is applied to a racing
ganme, it can be considered that various kinds of events that can occur in
the actual car such as a current frictional coefficient of a road surface
in the visual world, unevenness thereon, a type of car, acceleration,
speed, and'PHEIVEifKee g the pede] cnd dlee lilke. t AMorgdvet, dlsd othwrdothpustiai e change 10
information, information of how the position and pressure of the brake
pedal of tﬁ@na%}?ﬁg}ﬁaneawﬂf Pray fencHign ayapantotlenibit chmmesmil dnd redeive iy be
obt ai ned i n. advance ﬁrr\]fg this may be suitably edited for a gane. Moreover,
the obt ai NP SBEPRGAIGBES%s t he prestored tinme change i nformation to be
associ ated w t%zil ?%rrent gama condi tion. Nanely, the obtaining section
noni tors the DHEGFBEE SEFLOPPESHIREITS change Ifesmatipr oblie pedwl pepiting

conditio ,am LN i.me change. i nfarmati on suitable for the current
game congi tion. Béﬁ?gh%. rﬁ%flursﬁt iCDSﬁlsl Safe T heame oRditgredtorexamEle. asithfe.  The
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transmts the instructing information to the controller %%nnecting
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to reduce a difference between each of the pedal position and pe al i ng

pressure desiigtiatredvansstathehoipt alitebnd ndPbe GRANEELIH 4l A aBhd 8 ARdpeach of
the current pedal position and pedaling pressure 4
suitably edited for a game.

Moreover, the obtaining section obtains the prestored time change information to be
associated with a current game condition. Namely, the obtaining section monitors the

15 progress of the game to check on the current game condition, and obtains time change
information suitable for the current game condition. The acquisition is desirably
executed in real time. The time change information includes multiple pairs of elapsed
time since the time when the state of the relevant game was started and the pedal position
and pedaling pressure corresponding to the elapsed time.

20 Then, the control section 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
via the connecting section.

25 Particularly, force to be provided to the pedal is calculated to reduce a differénce
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 fromthe controller to be
connected, and instructing information that designates the cal cul ated
force as a repulsive force of the pedal is transmtted to the controller
via the connecting section. Nanely, if a change is nmade in the exactly sane
way as the time change information 5 where the pedal position and the
pedal i ng pressure are obtained in advance, the player can feel "the pedal
position and pedaling pressure of the actual car", but actually the

pl ayer's operation causes a disturbance to generate a difference between
the time change information and the pedal action of the actual controller.
The cont r ofiesigBaied anthe slagus|infornation heseped ffcan the chuiraller tocbelvonappidi @d to t he
pedal to reduce the difference as nmuch as possible. 10 In this way, when
the cont r ofPfEpctingfifpmnation thas designates Hre qalratat¢diforcatees rapnbsiverfaice o§thape and

whi ch can conf.rol the repul sive force to the pedal while obtaining the
change in P& lsbréﬁsﬂmﬁ‘%gﬁfg? ERURHEN i e feaRecting Sstiessur e using a sensor, is
connected to H@'e ?agqjs evi ce f.ttge present invention, the repulsive force
is changed to - 01 & $RBECS WA 1N 18F extcdi ganp @ay ehtip gemeichangganforredioner mi ned

edal position.and .pedal.in ressure as nmuch as possible. 15 In this case,
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section an%\éfact%i @%ﬁ%‘iﬂ%@“&%@ 76 ,g%rﬁﬁs%%ﬂfttgéa?fBﬂFnguli“’éd"%%H}TtB? PB¥R’S Nanel vy,
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an obj ect RHHAGod thd HE p¥dak L Ll t 20 control Jer .connected to the
external section. Here, the és1!it%gr0 ‘i{\ﬁlé ag%‘?Y?oélﬂr%B?res?g? %°§%Dgseﬁ%%fa?cb‘gaéfisti on

and/ or a pgdadduneveoRSSHbEapRg o AL Bk ' tion of braking force
at this tine th(l)l bg associ a?%%‘ vm'totth ? ﬁ%ﬂgoa%gﬁ&ggéng?@{eg%as&m e Pd Sﬁaer' hand,

t he obt aiOni ng I8 &6s wey vhenthedon@MRIWSich e DnakiiQ9hd dhE8es thg'f)%kmaké) n
prestored to be associated with the current game condition. Even tn the

real 25 wosddwhieff tRcdony6N@s sepafsive RecHERIE pads WD BRISH o LG LQNM tion of
the road surface, the state of the car, tphe anmount of "brake pressing and

the pedal i pglappeguraad ticTdalippdéstireNsingfa sth@r, iO@Rnskd 9ee Al dbge St ate of
the car"” correspond to the gane condition, "'the pedal 5
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



position and/or the pedaling pressure"” correspond to the anmount of brake
pressing and the pedaling pressure" and "braking force'' corresponds to
"effectiveness of the brake", respectively. Mreover, the braking section
obtains braking force designated to be associated with 5 the current pedal
position and/ or pedaling force designat®ed as the status information from

t he obtai ned braking force information, and cal cul ates accel erati on of an
object nmoving in a virtual world fromthe braking force. Since

accel eration by the braking force is acceleration corresponding to
"effectiveness of th e", this works in a direction where acceleration
cal cul at ec®BYOBERYPT NE PrEsBbe) CEUresRpPngdn deamourt othrake pgseing aid e 10
acceleration is tine lnt rated to make it possible to obtain speed of the
obj ect and®ThAIS PrEHEEd afl‘gg'f 2 fopmtee gngF%tﬂ’n%tonﬁﬁ@tﬁvﬁneﬁ%@fsﬁ%b@k? ® obtain the
position 1_fesr;ecgj)bject Then, the displaying section noves the object in
the virtual AR d' by the cal cul at ed acceleration and di spl ays the object

on the screen For venent of the
object ¢ ho MRted g KRR Otk Ot Bt R B o R Ao Rhy 5
state of st I nd.thereafter the object is
dlsplayegtgfc?ﬂiﬁbﬁggPé%%ﬁlop%FEQMh g%?g%%¥§?ﬁgésgwsFﬂg1%#8?%H@ PbLed
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of the object. Wiile, in the present inventlion, pl aYridiSeta Pon may
be confi gu eetusiuedidt e thethgkiyd fokual S‘I\Q:'é'agce‘{\é?ﬁfo% e ﬁ%ﬁl'nb'f&@e gf the noved

object is used as the point of viewis 20 di splay"on the §creen. In this

case, a thacedediioretstedpeidigia Pt venROSE WO B8t Bfs Wbk ‘A?’il; bh dnf@r med of
various kinds of polygons is seen fromthe object is di on the

screen. Foaccekatipl @lculated beotastethdd fshehrpPld &ati.pn Ftuﬁh&r*&i%ré ft‘l‘ﬁk ng gane,
this can provide the player such an inpression as if the player drove the

car and 10i addratitreisoimesintgranartb chaké ttqasdibie té Sisthid 8p&l oF iR bt ardBhis
Furthernore, the game device of the present invention can turther conprise
an |nert|%ﬁeéécmkunmgﬁsmeonmhenpnﬁgﬂekudﬁmﬁmKﬁh@nﬁﬁbﬁﬂkabﬁﬂtaCCG'eratlon
exceeds a predeterm ned threshold value, the inertial section obtains an
inertial forcdbpkdhsedisplayipgsegtion moves the ObjCCt 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



associated with the acceleration, and when the inertial force is obtained,
the control section designates a sumof the calculated force and the
obtained inertial force as a repulsive force of the pedal. Wien it is
.assunmed that a racing gane is given as an exanple, a case in which 5

accel eration of the car exceeds the prédetermnm ned threshold val ue
corresponds to a case of hard acceleration and hard stopping. In such a
case, the driver feels an inertial force and receives such an inpact that
the driver is throwmn forward the car and such an inpact that the driver's
back is pushed against the seat. The inertial section calculates an

inerti al EF%F%%Qg%?q§§B8ﬁE¥ﬂﬁmt8“§@$W1P%ﬁﬁﬁﬁéﬁﬁ%ﬁsPHQH@éﬂh¢@mﬁgbction adds
t he inerth%Lﬁ&pfggnéo t he :ég r Bglsi e force of the pedal. According to
the present | nvention, Tor°e 3ﬁ§ ated foreqpnd the pbipinghisgrtiabforggs d change i n

accel eratiQpgf h as hard acceleration and hard stopping is
refl ected i%‘th%%opfeeog?ﬁeslfe\légl'force of the pedal, thereby nmaking it possible

to inform the yplayek te of the car such as hard. accel eration and
hard stopping to caaggtinhgﬂlﬁfélgaé‘fngt%an?eelsegw? ?Seaéllexélélﬁg‘eacafslrb‘ﬁhléﬁi ving. A
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a receiving step, an obtaining Step, a ¢o O SPRPPORREC fease o

transm ttihxgd sdceleration RS 08 HopSRAMURIGAL A i th. troller,..and js
configured as fol |l ows. Namel y?ﬁi“ﬁ the ?;eéc%gsiwﬁ%&%trg%ﬁ agﬁréerﬁﬂg?m? %“dstat us
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pedal position and pedaling pressure is received. On the o and, in the

obt ai ni ng tht épPyerameack IPtished apain® tiehrAge ThofRHIBLIBH szlﬁﬁﬁtgiﬁqnérgalbe
associated with a current- gane condition and designates the pedal position

and pedal ifogepoespunding ® suchingpaesdind TR oaLEILLSdni 4285 118 iHeS k@bl ¥ gxecut ed
inreal time. Mreover, in the controlling step, instructing information is
gener at &8 epwsive freceaB timembabl. posi ti on and pedal i ng pressure designated as
the obtained tinme change information and the current pedal position and
pedal i ng presggeedigedo @na)tfadntasvmﬁen,sfbladxuﬁlpienfﬂhﬂﬁcin@@m’é?&ﬁ%fd@ﬂaﬁg"eom t he
controller. Particularly, force is generated to reduce a difference between
each of t HBapEariopesihecgnsushds pudatiagaipnessd hrel stepingriatefidciadintthe obt ai ned
time :
repulsive force of the pedal, thereby making it possible to inform the player of the state of
the car such as hard acceleration and hard stopping to cause the player to feel a real sense
15 of driving.
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 1s status information transmitted from the controller and designates a
20 current pedal position and pedaling pressure is received. On the other hand, in the
obtaining 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 controller.  Particularly, force is generated to reduce a difference



change informati on and each of the current pedal position and pedaling
pressure designated as the status information received fromthe controller
to be connected, and instructing information that designates the
calculated force as a repulsive force of the 5 pedal is generated. Then, in
the transmtting step, generated instructing information is transmtted to
the controller. A programaccording to another aspect of the present

i nvention causes a conputer having a connecting section that allows
conmmruni cabl e connection to "a controller that transmts status information
designatin urren{ ed L position and pedaling pressure 10 and receives
i nstructi ng RO HEL fbgpef{% PYSEY g pedaling peesgirmdesigviades de cbairsesintehe
conputer tg execute t he amﬁig hod. Moreover, the program of the present
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Descripti oaargﬁutgdqgwﬂg%ng(glelfl G 1 is a schematic viewillustrating a general
configuration of a typical information processing appar at us that

inplenents a gepBadeV G ment . of the present
invention: FIG 2 is dggfg%egg%l?d éﬂgla%a%(:ﬁﬁ E%Qetl P HGCUIR gisep gpmputer
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t he present enbodinment; 25 FIG 3 is an explanatory viewl Pt | ng a

general  comfrisgits abius mitelatibh A6k ERERNE cufoh E&a‘? o L [ a gane
devi ce according to the present enbé(;dlcment% 2101?%(&2) ?ﬁﬁlﬁggegsﬁ

i 11 ustr d0i agl redeévepimueadighigiofhawnoto ﬁnG@d}?asﬁﬁé 5‘8:‘5’(: XS b8 @ gane
devi ce according to the present enbodi nent:

computer to execute the game method.
Mqreover, the program of the present invention can be recorded on a
computer-readable information recording medium such as a compact disc, a flexible disc,
a hard disc, magneto-optical disc, a digital video disc, a magnetic tape, a semiconductor
15 memory, and the like. The aforementioned program can be distributed and sold via a
computer network independently of the computer that executes the program.
Furthermore, the aforementioned recording medium can be distributed and sold
independently of the computer.
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



FIGS5 is a schematic viewillustrating the state in which tinme change
information of a pedal position and pedaling pressure in the condition of
a certain gane is stored in a storing section; 5 FIG 6 is an explanatory
view illustrating the state of braking force information stored in a
storing section; and FIG 7 is an explanatory view illustrating one exanple
of a screen display of a racing gane. Best Mde for Carrying Qut the
I nvention 10 The following will explain an enbodi nent of the present
invention. In order to facilitate the understanding, the followng wll
explain the enbodiment in which the present invention is applied to an
i nf or mat i ohEPPOLLESi AREPTAIBR i e presed¢imbatiettnt:o a game, but the present
i nvention cand:?& applied to information processing apparatuses such as
various type cONRFERamatic pro iflperasiga e e i widh dmaphaigs ifetmaibant phones,
and the | ié(?edaﬁosltn ot gerd \fvor ds, the enbodi ment described below is intended
to illustrate tRe" pPEIBREIAIIAPERY DR thienditepn of gicertaimsame ispéored intshe pr esent
i nvention. sté%?oo{edéié‘ﬁ' y, though enbodinents in which the respective
conponents or A i conponents are replaced with those equivalent to these
in the art, these enbodinents are

conponentss ca L ,one skilled _

i ncl udedt5i nt Eé@gc%gg%@gqaﬁe’ blr“gslgﬂimiuﬂ%kh“tsiwéﬁﬁ?fbZ@‘“F% fareerinfogmatiepc henat i ¢
view ill US&&%EEI{‘QstQﬁQoe%%{i&H- a&?nfi guration of a typical information
processi ng apparatus that rnplenents a gane device according to one of

enbodi ment s IOfFIGhﬁisafl%m%"ﬂﬁéfgvguﬁilg&fﬁtiig%P%%l | ogneté}%ﬁg%g%aggél on wi|l be

given with reference to t I gure. Y RG2 55P%r at us
100 incl udgsnea CPU (Central Processing Unit) 25 101, a ROM (Read Only
Menory) 102, a RAM (Random Access Menory) 103, an interface 104, a

DVD (Di g al Versatile Dok TOROM arrvaeTb AU R C (Networ k I nterf ace

Card) 9 10109. The following will explain an embodiment of the present invention. In order to
facilitate the understanding, the following will explain the embodiment in which the
present invention is applied to an information processing apparatus dedicated to a game,
but the present invention can be applied to information processing apparatuses such as
various type of computers, PDA (Personal Data Assistants), cellular phones, and the like.

15 In other words, the embodiment described below is intended to illustrate the present
invention, not to limit the scope of the present invention. Accordingly, though
embodiments in which the respective components or all components are replaced with
those equivalent to these components can be adopted by one skilled in the art, these
embodiments are included in the scope of the present invention.

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

H

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



A DVD-ROM in 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 executed and the gane device of the
present enbodinment is 5 inplenented. The CPU 101 controls the entire
operation of the information processinggapparatus 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
configuration conponents. processes the relevant data by various kinds of
conputatiogg, 10 and transmts it to the respective configuration
conponents ds data or a control signal. In the CPU 101, data of various

ki nds is-once}§§ EFg in.a Qaghe provided in the CPU 101, and is further
obt ai ned by a‘t8gi-stEM B B2 dana Prageearcengt data are sigeedtinettashéd terthaar | ous

ki nds of ) Lons, are .executed. . the ROM 102, an IPL (Initia
Pr ogr am Log er%pi,b%II fl\é%l(fgsangf(ggﬁrt%fedg? AP PIpCessne ApRasFtuh Hkls tyraediagy ned

on, is rec ! is is executed, thereby the programrecorded on the
DVD- Rom | s&{@a h%ﬁ{&gm%‘ﬂlesséwe%ﬁ g}?oﬁaéfteai]etV% Ofﬁleﬁéesg%éwweﬁywt he CPU 101.
Mor eover 5 gﬂﬂ&g&ngpwlloz, a program of an operating system necessary for
controlling the entire operation of the information processing apparatus

100 and vari oug,kipgsg0f e recarded.. 20 The. RAM 103 is one that
tenporarily stores datacgﬁggﬁﬁg§%§%§f%%%méﬁ8EH8@H§MFWé”mﬁ$H§¥ﬁﬁ?ﬁﬂﬁ dat a

df 1 dveand - f oth
e R R e i T S e e R e I

from vari spisal byPefa HereBBiMeBTENthe GMEH 0 ASL@NPHAK Bl VRS SO0 L 0! I er to be
described later, connected to the infornmation proceSS|n6 apparatus 100 and

various ki cusigofatibt@npaki®bra&sied thereley AN Matyl Gt R %Ith% o}fg@hgﬁ@ﬁ&n&p% of
equi pnent are tenporarily stored therein. The Controller onnected vi a

the i nt &0f ackarabSrits &ceiheesspenive perfiiur@bni BRibndnbAds daf or Q%Bﬁ@&l@%ﬂ when a
user executes the gane. Moreover, the brake-type controller ca %e 10
In the CPU 101, data of various kinds is once stored in a cache provided in the CPU 101,
and is further obtained by a register provided in the CPU 101, and thereafter vérious kinds
of computations are executed.
On the ROM 102, an IPL (Initial Program Loader), which is executed immediately

15 after power is turned on, is recorded, and this is executed, thereby the program recorded
on the DVD-Rom is read onto the RAM 103 and started to be executed by the CPU 101.
Moreover, on the ROM 102, a program of an operating system necessary for controlling
the entire operation of the information processing apparatus 100 and various kinds of data
are recorded.

20 The RAM 103 is one that temporarily stores data and the program, and holds the
program and data read from the DVD-ROM and data necessary for the progress of other
game and communications. In addition, various kinds of information transmitted from
various types of equipment, such as a brake-type controller to be described later,
connected to the information processing apparatus 100 and various kinds of information

25 1o be transmitted to the various types of equipment are temporarily stored therein.

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



connected to the interface 104. FIG 2 is a schematic view illustrating one
general configuration of the enbodi nent of such a brake-type controller.
The following explanation will be given with reference to this figure. A
brake-type controller 201 according to the present enbodi nent can be
broadly 5 divided into the respectivel8ections of a base section 202, a

pl ate spring section 203, a pedal section 204 and a pressing section 205.
The base section 202 is a portion to be used as a base when the brake-type
controller 201 is installed on a floor. The plate spring section 203 is

pl aced at ane i%q ide o Bﬁ' gﬁge section 202, and the pre55|ng section
205 is pl aced®at P BEHATE Bitd & is Rashsaratic Yipwwiblnetiiag onssgancwl t he

operation foot i es ce as conpared with the manua
operation (?&rfff &3*‘ © @Ak ”nf"ftg‘ﬁ?é ‘%‘&?r@lﬁeﬁipﬁ oepller. wdhgfllovangsuch a degr ee
that neit hn%ﬁ%%&ﬂﬁgonenxw Eg?wgggﬁ%g even if it is alittle roughly

handl ed by "% he floor such as a sucker and
the like are qq e ent.ire brake-t controller 201 to the
floor. 15 The ' p Ep%%ﬁ%hsectfgﬁxgﬁg Q J@?e‘%gideWﬁbgmﬂFQ%mlﬁunctlon

bet ween thg t base n 202. Wien_no foot
operation |§ﬂ§€§%U?gﬂgg&9g gg%ﬂggghagﬁe “ho" &9 8?%”FQQQ§EPP@83@0 t he

pressi ng gm@a(ggﬁ4ahg 468 804 that the pedal section 204 has
elast|C|t?&?uch %hat a ??eé paé%ﬁ?% 95 held. In this case, as the "fixed

posture", foITheXa@RERion20PRSE WWrBod I esses |t pedal
section 204 to the |ast of a %gp%s?ﬁggm%g n&§§“%’?%§bﬁe8aﬂ“‘@8F&§ﬁ 204 is

farthest f200m tnbell&bsea 8661 | TRe AR spARe ?e%uoﬁewisgj%ggat dnl e&?g ngptlngnat i on
given below, it is assuned that the latter posture 1Is A'Strain

gauge 206 base suifier 202, tuad thb@rq3iag eciBh R0YisSRLLH A2 Oer Jﬁa%m% &kdt gauge 206
is a sensor that detects to what degree the outside of the plate spring

sect i on 1908lorepSeresiprariksomration bitfast agplisedatob Sork18d Gendaharaof meanbiact s, and
an out put of the sensor corresponds to the position (angle or posture) of

t he pedal epsttionm 2@peralbesepiedalesigant to dave@dightsto udeR@fectthatbeiifer used when
the player puts his/her foot 11
overturn nor movement occurs even if it is a little roughly handled by foot. Or, members
that stick to the floor such as a sucker and the like are arranged to fix the entire brake-type
controller 201 to the floor.

15 The plate spring section 203 serves as a “hinge-like” function between the pedal
section 204 and the base section 202. When no foot operation is executed by the plaver
and no pressure is 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 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 1s
adopted.

A strain gauge 206 is adhered to the plate spring section 203. The strain gauge
206 1s 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



thereon to press. The pressing section 205 is connected to a | ower side of
a central point to which force is applied nost when the player puts

hi s/ her foot thereon. In a case where pressure is not applied to the
pressing section 205, when the player presses the pedal section 204 or
reduces force. an angle of the pedal saction 204 is changed by only 5
elasticity of the plate spring section 203 . Wien the player presses the
pedal section 204 by oil pressure, air pressure and the |I|ike, the pressing
section 205 gives a repulsive force and the posture of the pedal section
204 stops at a position where pressure caused when the player presses the
pedal sect FGIFON BoRfessal ARTRISsME Hoinmeddus eomactsdth hipwehedqdiat @nsHlipohy
section 20?. Lay&rder t? return the 10 pedal section 204 fromthe current
posture i nCSUERP e pnliag mostwhentharlaysr putsdushirdoe thatanec i omasaher e t he
pedal sect&g&_zgﬂ se arategiiro t he base section 202), the repul sive

force desi gnat8d 1°0° tHE" HIPEES [ Bt noicoon2(Pahbethe playerawesss thbr eover, in
order to t h | ayer to. further press the pedal section 204, the
repul sive l?%;dlz%c%pen?iogr?éi{%lﬁc?sofomﬁ‘r?@ pekithepedaleerin 2005 dhayedddyraatbuced. 15
Since th ' ion 205 .qi t he repul sive force by the oi
pressure%aﬂgﬁgﬁggﬂg??ﬁ%?ggg%P%Tgﬁgﬁfxed correlation relationship is present

bet ween the r i ressure such as the oil pressure and the
air pressure. eﬁ!égél gjrlécgﬁ?1 ﬁﬁ% ,rés\%%e&r\eolfe}%%l PEYR - 4Q’éc°t”i RyfsseieopspressHee adithgor essur e

and the oiliktR 8. Cak : edal i n ressu of . the pedal
section 204, 20§%ﬁ&§ﬁgﬁggﬁggyﬁgghséP%%ﬁa%MF%%“Hﬁ%E%$ﬂ8OééﬁPF%ﬁS?@B“has a
punp bui | t204rstéd agi ¥&ittdAevhePd s ' ressur r supplied to
the punp is iné?gas%dﬂor qecr%§§§§%2ﬁ5$‘?ﬁgt?%%ﬁﬁg-5@%?§Fg§3$§ewﬁg pedal
sect|on 2024 imldshanabyprashitiaaetd b $1bORAYseol Bl RRICE, L0 KN LAC

pedal i ng pressure of the pedal section 204, "a pressure senggPrﬁE?

separ at 80ypedar @uiideXd4tfnt {he cFes SbibreSE Sldhon o Ly LR general,
since a change in pedaling 25 przssufe ang au%%aﬁﬁ%9¥ﬁlpgab?mgﬁﬁﬁlied to

the pressi digciectvhan ttiRGbdieaaton 204 képafa i 48 babdsROS! 2‘622. oL };{ﬁ?iv? edal
section 204 at extrenely high speed, a value of power sup 'ied to "t he punp

of the pref¥sierigsigmated tonhe2Bbssanydeaiond0tenRTbeGaurERBd. MYrebEer 3R ARPILOXI Mat e
val ue 12 : )
cause the player to further press the pedal section 204, the repulsive force designated to

the pressing section 205 may be reduced.

15 Since the pressing section 205 gives the repulsive force by the oil pressure and the
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



of the pedaling pressure (value corresponding thereto). Power given to the
punp may be supplied fromthe information processing apparatus 100.
However, when a large power is needed to drive the punp, a cable for
connection to AC power source and a connector (not shown) are prepared
separately. 5 The brake-type controlleri2201 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 interface, and a connector 208 for connecting to the interface
104 of the information processing apparatus 100. The brake-type controller
201 transnPt$epedaling prossust (vatue sarespandide shegnalt e Botvhiegi pasi thcmuniPast by €,
angl e) of the.ég current pedal and the pedaling pressure via these, and
recei ves i MPHELIPHGhs miGmaten Rcessingmppasting hel edlavieser oped slave fookee of

t he pedal via %es%“ I n addi tion, since exchanging with data in byte unit
or word uni*t"*FEIDAEEHINE PREP: 2 cablaion FeriterEnmsio Wi rpvieh souseedeel-a appaectont r ol | er
201, for example, .the follow ng value conversion is executed. 15 (1) An
out put of ?ﬁgB§W?QFWIﬁﬁ@&@‘?@“%ﬁﬁropriately converted such that a position
at  which the al, section 204 is farthest fromthe base section 202
reaches Ig) val u@l%é{?a%_té%edc Ongoﬁ%gﬁoh ?Weéfnc\}%ﬁe%ﬁ“ jnferfage @opghesn sinse thivisbase

section 20 al 65535, and. sends it to the information
processinggggggggﬁﬁgﬁfg - 3$RKCEW5§EBﬁE”P%E§§FPH@1HP§§§@gé§Wvﬁvvgmof t he

pressi ng sgeidion ' : pri. at converted s that a case in
whi ch no pressu?gﬂggng%gﬁlg%ﬂggggﬁggﬁéﬁ%%fT&?%ﬂqug"§b§?§“€§%%mp&“Wh?ch

pressure i mtapRk i edofBaGRES, f 65535 d.sends it to th
i nf ormation process?Hg@appafg?%gk%gﬁﬁgfgfm$ﬁ%1 nf&ﬁﬁﬁfﬁ%ﬁ“ﬁﬁ@&gg 'ng

appar at us 200c2BMOBLALS AORNE L3 BNAHE, B0 PONEL L2 e, PPl Ted Lo

the pressing section 205 such that a

operati o cesehpsiabandahd!eddfinOnRidrdyi i i.ch. ump.is in ful
operation reachesaa vaIu§3O#HB%SBSfagggﬁg%ﬁggﬁ??ggghgﬁgggggg -a98%

control | er thal desialies theepulshe BREVGEtHRIPRUAINLHlne exanple in which the
pressing section 205 was 13

In addition, since exchanging with data in byte unit or word unit is suitable for

communications with the brake-type controller 201, for example, the following value
conversion is executed.

15 (1) An output of the strain gauge is appropriately converted such that a position at

which the pedal section 204 is farthest from the base section 202 reaches a value of 0 and
a position at which it is closest to the base section 202 reaches 2 value of 65535, and
sends it to the information processing appa.ratusIIOO.
(2) A pressure (pedaling pressure) value of the pressing section 203 is
20 appropriately converted such that a case in which no pressure is applied reaches a value of
0 and a case in which pressure is applied reaches a value of 65 535, and sends it to the
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 65533, and sends it to the brake-type controller.

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



configured by the oil pressure or the air pressure nmechani smusing the
punp. However, the pressing section 205 may be configured by various ki nds
of techni ques such as one using a notor, a belt driving and the |iKke.
Referring to FIG 1, data indicating the progress of the ganme is rewitably
stored in 5 the external nenory 106 cdbnected in a freely attachabl e and
det achabl e manner via the interface 104. The user executes an instruction
input via the controller 105, thereby nmaking it possible to suitably
record these data onto the external nenory 106. On the DVD-ROM attached to
t he DVD- ROM 1giv 108, .a pro raﬁ%for executing the ganme, image data and
el éﬁ&ﬁ WP YU GRS i oS gResbanisukgiag the Tompon Howkevaf t he

speech dat 2 dec

CPU 101, the .108 execut es .readi ng processing to the DVD ROM

attached t gP@%@% %GCL%@M&% S%ngﬁeg&ﬁé(ﬁ%%r@ddaf chrigepstseehpoa i | y

stores thﬁﬂ%ﬁﬂmBQ?a%éNhﬁ%ﬁoang;%%%a i ke. The inmage processing section 107
omthe

processes data read fr by an inmage conputation processor

(not shown) praydrgeco MGt 8adihddhe Yo LRE iggg,ge; %ﬁ%ti?é%%ﬁ?@.\i' e o

107, and thereafter records It on a-frangefe in

the i mage tpe ecessi Gk : i ti r rded in.the nenor
frame ?s1§onvertégg?ﬁ?gbggggéggdg%gggﬁ}fﬁ&§5%?3%533¥ﬁ%ﬂ8HEEVﬁgﬁﬁgﬁous g

timng, angdteeftpLis. t Qh@-usem&ltglg ath ﬂl%uéﬂ)%"l‘@utt )%BQ}Qeego%l%gH%Slgé ,h tggljeg\zge

processi ng section 107. This allows variou pes o

displayeqJnﬂﬁngh@okﬁﬂ@@uﬁﬁﬂpykﬁéﬁpﬂagQ@ﬁgﬁ&gﬁegﬁﬁﬁﬁ%ﬁ&n&gqggparent
conput ati ons such as two-dinensional |nage overlappi Ag conputation, a

bl endi ng and KhﬂhéDWELamddMﬁkh@ﬂ@théEN@ﬁR@%A§ﬁ%¥ﬁﬁ?£@%gﬁ8ﬁﬂy%%&h9§§ athi gh
speed. Moreover, it is possible to perform high-speed execution of a

conput at i dhe pamevtimede ¢l 4ng@pedchtio: ABEInGANHIE AARhclaRe RcNdEd Ualyder

t hr ee-di nensi onal space and having various types of texture information
added i 402®nireheféhedPBy 04 the DUDFROM OsTRLcb@E:s fetdifbbRictsichiepder i ng i mage in
whi ch theéggbégon placed in the virtual three-dinensional space is viewed

froma pr Avhasidchadgbred i reap osdeissapyiproPrisia6ll Hak) dhd t@npdHRsH is@rsOf
cal cul ating the degree of which the polygon is 14 i
them in the RAM 103 and the like.

The image processing section 107 processes data read from the DVD-ROM by an
image computation processor (not shown) provided in the CPU 101 or the image

15. processing section 107, and thereafter records it on a frame memory (not shown) provided
in the image processing section 107. Image information recorded in the memory frame
is converted into a video signal in a predetermined synchronous timing, and output to a
monitor (not shown) connected to the image processing section 107.  This allows
various types of images to be displayed.

20 The image computation processor executes transparent computations such as
two-dimensional image overlapping computation, o 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 virtua] three-dimensional space is viewed from a predetermined viewpoint

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



illumnated by typical (positive) light sources such as a point source, a
parallel |ight - source, a cone light source, and the like is converted in a
library formor a hardware form to allow hi gh-speed cal cul ati on. Mreover,
the CPU 101 and the inmage conputation processor operate in cooperation 5
wi th each other, thereby nmaking it posdtble to draw a character string onto
the frame nenory as a two-di nensional image according to font information
that defines a character shape or draw it onto each pol ygon surface.
Though font information is recorded on the ROM 102, special font

informati o req%?r?bed'on VD- ROM. can be used. The NIC 109 is one that
connect s t NETFRIGOEYRIeH (BRSBIYELsghh soupss sk ¥ DT sperca aperatiohtalt er

comuni catg’omenetvmq.k such as .the. Internet and the like, and this includes

one that ComslT SLCWEROF gRegeie 1oppinerednng i form erchasdwaanfireg nmodem

for connegtipg it s rnet using a tel ephone line, an I SDN (I ntegrated
Services Di gll t alhgg(?ll\%?%%éra%u%rtrlga'em an ADSL (Asymmetric Digital Subscriber

Li ne) nodem noste nnecting to the Internet using a cable
t el evi si on Ii%&gﬁjégtﬂﬁe ||E1%f g’%ddtﬁgﬁni %OH’gBW‘%BW%Qf PRGN CPPRSEAWEdI at es

bet ween Bheﬁt?ed&”ﬁ%ﬁﬁ t@&a,tg?&ﬁpﬁégwﬁgﬁp%gg ocessi rrllg)gtie tion 110

converts speech data read from t R TR 2 § h signal

d out putSerhbryf 4998 o 1ected thereto. M ,
and_ out pulserhino: O AafieRlsel LA SN, FORSEH edLier sLa. Nor cover

under control of the CPU 101, s an ition data

that shouwhdraber fHapdbCewiitbrkd8ich bO9%LErp §ur9afc$.t hﬁxo%gﬂ?on?{n? enerat ed and

sounds corresponding 20 thereto are output fromthe spea(f< HOESY exanpl e,

this incl udesdal GOBOROBH 100 \Lh&teh] G infBrmMioR A ERE o5 FHAY. roduced
when tires are | ocked, and the Iike.1 I%naalc(i)dirti on. Ogy use (g\dscgryﬁglrl%g‘

capacity extelhaNISl 0y agee devtameatigh id®rdatt Hodiske 2 A2dnkN80kd ke, the

i nformati on processing apparatus 100. may be configured to exert the sane

f unct i o8 cemputre cROWLAIOR]ontreavdRAMhQS thd MErex hed MalikTBRRiYs H08ded g DVD- ROM
25 attached to the DVD-ROM drive 108, and the like. FIG 3 is an

expl anat ortpatepeplits Witts t IBA S/ WOBASEF Bbtatdd, iagdl b by h6dedt fdg to the
function of each section of the gane device according to the present

enbodi mentconpgegpg fosthe Internet using a telephone line, an ISDN (Integrated Services Digital

Network) modem, an ADSL (Asymmetric Digital Subscriber Line) modem, a cable
modem for connecting to the Internet uéing a cable television line and the like and an
15 interface (not shown) that mediates between these modems and the CPU 101.

A speech processing section 110 converts speech data read from the DVD-ROM into
an analog speech signal and outputs it from a speaker (not shown) connected thereto.
Moreover, under control of the CPU 101, sound effects and musical composition data that
should be produced in the progress of the game are generated and sounds corresponding

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 DVl D-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.



4 is a flowhart illustrating the processing flow of a ganme method executed
by the gane device according to the present enbodinent. The follow ng wll
give an explanation wth reference to these figures. First of all, a gane
device 301 of the present enbodinent includes a connecting section 302, a
storing section 303, an obtaining sectilddn 5 304, a control section 305, a
braki ng section 306; a displaying section 307, and an inertial section
308. First of all, the connecting section 302 allows comuni cabl e
connection to "a controller that transmts status information, which

desi nates,a edal sition and pedaling pressure and receives
|nst?uct|ng |%ﬁl %ﬁ?Ihﬁuﬁﬂgﬁgﬁggﬁﬁﬁggég“kﬁ@i%ﬁ%ﬁﬁ@gvb@ﬁéﬂéébﬂ@wdﬁnﬁhe
pedal . " ?g) Si Q&QtCﬁpneCtlon tg the b ake type controller 201 is nade,
the inter *108-6F ¢ Spﬁﬁ?HFHQPISWnbro Heiying ppta give g1 exdanatignct i ons as

t he conneckhﬂgﬁaéﬁgykggﬁgpép lﬁﬁ %4¥e %%5%39 ﬁsSectlon 303 prestores tine

change information o gFﬂﬁ@”b?essure to be

ted t
it ratt A Eapae ﬁgﬁﬂﬁkﬁﬂ% Jugﬁ%&cﬁanéé oFaf it S aa”?b%%@%%é“wn

tion d tion of n ga
g?i?eh |§a?ﬁ%EG§F§€gﬁgbgggflon mm@g%?@ FI fﬁgmﬁfﬁrméoz é%%ﬁ%ﬁatlon

with refergpge, sgg this figure. The storing section 303 records data on
"how t he user desires to achieve" a change in the pedal position and

pedal i ng pr esFuseorefl, $hB@ofHakEs f¥R&, mlfonls,'c% OFaBY e@u 36, 20 of tine
every game condition. In each row of a tab , an e pse i fre X02 S|nce

the tine mhmﬁuannﬁv&ﬂﬁnﬁﬁﬁ&@§@ﬂﬂﬁhﬂ&1R@n@1&§f akd, aendi
pedal position 503 placed when the relevant é%ne %assedé&ﬁﬂ%ﬁgﬁbe al |ng

pressure SpdiaBuepreeantaededeivetidsaidig i RETBon thE RBMHQRE ARV E ’fort:@e pedal
position 503 and the pedaling pressure 504 are 25 expressed by two-byte

i nt eger Wapithspedakiire Namelsntiagetonuedioaso o t@aﬁe&yﬁ@&ﬁﬁoll%b?%"rﬁﬁde tehe
el apsed tine 502 is expressed by a nultiple of maxi mumunit of

pr edet er mi Wéfacs HY of(theoinfexanpl procdssing mypdratn 160 RIGERDS a;umé@&xﬁmebﬂnd he game

device 301, an interval of a vertical 16
section 302.

While, the storing section 303 prestores time change information of the pedal
position and the pedaling pressure to be associated with the game condition. FIG. Sisa
15 schematic view illustrating the state in which time change information of the pedal
position and the pedaling pressure in the condition of a certain game is stored in the
storing section 303.  The following 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 the pedal position and pedaling pressure of the brake-type controller 201 by an elapse
20 oftime 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



synchronous interrupt of the nonitor connected to the information
processi ng apparatus 100, and the like) that is also an integer. It is
desirable that data, which relates to the tinme when the pedal position 503
and the pedaling pressure 504 rapidly change, be recorded at exact time
intervals. For this 5 reason, the el ap§ed tine between a row of data,

whi ch corresponds to a case that such a rapid change occurs, and two rows
straddling such a data row, is set to be shorter than the elapsed tine
between a row of data, which corresponds to a case that a gentle change

occurs, anng%% rows straddling.such a data row. Accordingly, the use of
t he techni qUe™ B AFTHRESr e MBFhrRneeiad Wrille infermaliepivedssisg appapassi bl e t o

obtai n t he, peda i.tion and 10 pedaling pressure even in the case of
el apsed tilrrdeb’g%datthgﬁge)ﬁ%“ a?%lraé’dnfeﬁert he table. In the storing section 303,

such the tabl g 501.0f, various kinds is stored every ganme condition.
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obtain nore real operational feeling of the brake. 1
10 pedaling pressure even 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 (a) Whether ABS (Anti-lock Brake System) operates.
(b) Whether the tires are locked.
(c) 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.
(1)  Astroke 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.



Furthernore; the storing section 303 prestores information of "a pedal
position and/or a pedaling pressure" and braking force information of
braki ng force obtained at this time to be associated with the gane
condition. FIG 6 is an explanatory view illustrating the state of braking
force information stored in the storing7section 303. 5 The following wll
give an explanation with reference to this figure. The braking force
information is stored in a table format as in a table 601 every gane
condition, simlar to the aforenentioned tine change information.

General ly, s%ncg a fixed relevance i s present between the pedal position
and the pedal it M PROEs thestoring segionp paesioatsarfounaivnm! e pedaépositpadal
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between "b .t he .pedal. pgsi.tion and the pedaling pressure” and "braking
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of course, for . Al r.akij force,tq be 15 described later. As
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only the rel aty i . pedal positi 602 and br aki ng force 603
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sel ected aebest icadltinbdie @bl dehiteahARahHoghBRLA ARLEARL B gduce the

anount of data to be held. Now, referring t I I'nthe ganme
devi ce 301leifher a ytiohstEpibdiwe iy ‘@Rad pbiiaps @eebfmgl@,foaegpé,%ia@gn%g er the game
b I

met hod of the present enbodinment is started will be explalned.” First of

al |, t hd0oraeani ‘pedaiag biconurSQhdobtaridiForte Cilch &M erPiBea SN llioRnSt €P
$401). As the gane condition, the aforenentioned events can be 25

consi der ecbeawebndivythahepahl gdsichahll €& RAdlineHré&eke iRt driem fohe» st ori ng
section 303. Then. it is judged whether a new gane conditionis started
(step S4029prpregmuatdverith sufieciersweqaars canhebbthiaed insnatyadab@d (shigpwad02; Yes),
a tinmer, which neasures the tine 18
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 1o 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



since the gane condition started, is cleared (step S403) and table 501
indicating any one of tine |apse information is selected fromthe storing
section 303 based on the gane condition obtained in the step S401 (step
S404). Simlarly, any one of tables 601 indicating braking force
information is selected fromthe storing section 303 (step S405). 5 Wile,
when the conventional nane condition is maintained as it is (step S402;
No). the tinmer is updated (step S406) to proceed the el apsed tine. Then,

t he obtaining section 304 obtains the current elapsed tinme fromthe tiner
(step S407). In addition, regarding the configuration of the tinmer, in

pl ace of tHeepheBIfcondiginp isgriechis Derred/@tapdisd3) andasblof kindisatincetiiphgques may
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controller 201 via the conneciing section e condition
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65536 stages respectively as nentioned above. rence between

the pedaD pambd inadbohisddhenctondhichdp: AL M beRANnd e d? PRI ned pedal
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and in order to mnimze themas nuch as possible, a repul sive rce to be
appl i ed t ovaldveat redthoge Wiigrethd @ame 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 berween 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



controller 201 is decided (step S411). Though various types of techniques
such as a classical control nmethod, an optimal control nethod based on a
nodern control theory, and the like can be considered in order to
calculate the repul sive force, the following will explain one example. 5
In the present enbodinment, a value to he input to the brake-type controller
201 is power to be supplied to the punp of the pressing section 205. On
the other hand, a value output fromthe brake-type controller 201 is two
information itens of the pedal position and the pedaling pressure. Then,
target values of the pedal position and pedaling pressure are obtained
fromthe tSBIRIKED] igdecnisd faien $9Akd Eisuge vadsustyyes st eghnShitOsuch aduf f er ence
bet ween the target value and the actual value in connection with each of
t he pedal g&?FF GRtahgchad apogamplrgnprlensthpébissd onbtraiieredontdieleory, he

fol |l ow ng n%ﬂgrﬁﬂ values are first obtained. (a) A sumof the obtained
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coef ficien 4D &Q) A fun1of t he obtained differences in which each square
val ue is nﬁﬁ% pPieJagye'a predeterm ned positive coefficient. Mreover, a
val ue, ich i i.ned en either uneral value is nultiplied and/or
integrargd byI%“%&%%??@%“%@H%?gﬁﬂ?ﬁF§° & JPuL the brakediyae kontiplpi )] iThen, t he
f eedback v i racted fro ower .obt ai.ned by repeating the previous
processi ngﬁé\&rbﬁitigensz%gééﬁg ttiﬁ‘\oeo%usnl1 T nfqet etBreéss%%'%suffréorbg%pop[“itg%%herd@ﬁ@:raol ,
integral 20&oNk: Qr t i L4, ral .control. Furf{hernore, the
braki ng secti on %g%mg%?gpﬁgpgﬁ%£?ﬁ%ﬂ#%?@ggrw i ﬂ”?%mﬁégpéﬁg@€@e¢% be

associ at edhodddh hineneGutnERIREg8l ROS! LN des! duated,as Lhe conditi on

information received in Step S409, fromthe ta FSFIUBR ART ng force

sel ected i pedulxe stRPreAOSHhiISLERom H2dbie 5o this case, simlar to the above
obt ai ni ng section 304, the braking section 306 25 obtains a val ue of

br aki ng 10or ce Ab)efndnhiené@mmé,%ﬁle%té? @ﬁ%@, d &ifeRhcd &Q»@Jeﬂ%eﬂt
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as required. Then, acceleration o e car noving on & =Cour 51 "% he

virtual woadne! valu€fh connection with each of the pedal position and the pedaling pressure is
obtained. Then, the following numeral values are first obtained.

(@) A sum of the obtained differences each of which is multiplied by a
predetermined positive coefficient.

15 (b) A sum of the obtained differences in which each square value is multiplied by
a predetermined positive coefficient. Moreover, a value, which is obtained when either
numeral value is multiplied and/or integrated by a positive constant, is used as a feedback
value. Then, the feedback value is subtracted from power obtained by repeating the
previous processing.  This makes it possible to execute proportional control, ihtegral

20 control, or proportional integral control.

Furthermore, the braking section 306 obtains braking force, which is designated to
be associated with the current pedal position designated as the condition information
received in step S409, from the table 601 of braking force selected in the step S403 (step
S421). Inthis case, similar to the above obtaining section 304, the braking section 306

25 obtains a value of braking force by the technique such as linear interpolation and the like

as required.

Then, acceleration of the car moving on the course in the virtual world is



calculated fromthe braking force (step S422). Though the accel eration of
the car is decided by various kinds of paraneters such as the current
engi ne state of the car, friction resistance of the road surface, the
condition of the road surface, and the like, in the present enbodinment, it
is assuned that the acceleration of th&car is calculated with 5
consideration given to the braking force obtained in step S413 in addition
to these paraneters. In other words, the CPU 101 functions as the braking
section 306 in cooperation with the RAM 103. Myreover, in the present
enbodi nent. .the jpertial section 308 judges whether magnitude of the
accel erat i Baﬁcué‘ﬁ%‘!eg?fg the tﬁ@%’éﬁ’ef"é@rﬁ?ﬁéé&ﬁr edhorgh thaperelerasionpf B43a)is and 10
in the casg}q& ﬁxqeedi%%@it (step $431; Yes), the inertial section 308
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t he obtai neghpe@RLH Sl tefFOAI0E oss designated as instructing information and
transmtted to the brake-type controller 201 via the 20 connecting section

302 (step S41Norebverliite ph@¥nt &ﬁ%d@éﬂt.]&é—in@i‘!ﬂ%&@&ﬁ%(gc%ijte@%ég vﬁl%{omlfe{ ol section

305 in cooperation with the interface 109 and the ontr er 201.

Then, the diagfitudybf@e s@eler0idn30dcdPL Ble@SeinBeSRERHIA N alb B G435 apy t he
cal cul ated acceleration (step 5432) and further updates the poSition of

the car 10stuehe G424) excSidigeit @rep S43¢1 €A Ehd MeSRPRAISAINND AR Aiingdal f the
cal cul ated acceleration is nmultiplied by tine unit 25 and a change in

posi tion cémcdtbatobpmbanexchd dssdcheedatc teat edersieneieh S48 t TRbigdhdy tine
unit, an area for storing the position information of the car and the
speed i nf oin§Etal &¥ce mat bredecidade DB aicslepatiop ané drekwreddu drcerandedtioa 302) ue of
the area is suitably updated in these 21

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 3035 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



steps, so that novenent of the car in the virtual world is expressed. Then,
t he di spl ayi ng section 307 displays the current position of the car, the
current speed of the car and the current position and braking of the pedal
on the screen (step $S425), and the processing goes back to the step 5401.
FIG 7 is an explanatory view 5 illustreating one exanple of a screen

di splay of such a racing gane. The following explanation will be given
with reference to this figure. On a screen 701, nmap i nformation 702

i ndicating the position of the car in the course is displayed to be

over| apped with a background 703 show ng the state of an outside world 704
seen from SERir OB IROVEBSRL Qi fthe dfe incthe VirTlabwpmpisiempesswdt | on 702 i s one 10

t hat iIIustraéﬁs t he shape of the course preset in the virtual world and
the position ofeR:Hee dighigyimgsechen & displaysrihacurigot phisitemsif dreadr, thermueent and t he
pl ayer can k%féh' ere the car that he/she drives is present in the course

by vi ewi ng*ff TS SPADR GHBEHPOTEIN apbieking ef te aedal on thersorsan 6k wor | d 704
seen fromg,driver' s seat of %h car. The outside world 704 is one that is
di spl ayed %y‘ ﬁ:haflggled’ur?%ﬁé%%%ﬁ i@“@?ﬁ“pﬁ%%ﬂln WH cHs ehexplasa@rovievhe cour se
of the v%rﬁﬁg}.mgrlg and v%rioug ty ﬁﬁ f(gbjects arranged therearound are
formed by Pot ORI AT PO A Sg éi'l?gs‘i AFPERR TS a Tde Mlowirthat t he

position o .car.i.s used .as point of view and the speed of the car is
used as a é%é%ﬁﬁof¥¥h£e 1§Pf8u§eg§ﬁ§§t%ﬁ“% ¥hi ques can be applied to i mage

eneration b r -di. I raphi cs, as menti.oned abpve. 20
g\ddi tional y?/ %%eeeehwr)rg’?%ag} I%@a%nﬁ%ﬂf@ig?t%tg%p‘f% P REFHR Bhe car, a
edal neteg Yol Lodi . r si;tion of the pedal, and a
Er aking f oro(%szgg?léé%gg? bé‘%ﬁ%ﬁﬁ ?%n%ll@%%tg %{kgﬁ%d f:)g’r PagRng ﬁﬁﬁa{éﬁéén of braking

force, ar ?Oldéi&@{vaﬁl@%ép{éeﬁ h@msa_cdh?\%i]’s Zgajt of th'é*%&‘?‘r - leagi nalidh i78985 otn¥peS of
nuner al di splays, a color, which is different for eac range of® A

pr edet erni dediivalaus thd shag! dm@&&ﬂsetﬂ?%e%%éﬁnm%orgﬁ&t'aﬁﬂé SRLRY of 8115‘” may

change 25 when the val ue increases.” Moreover, thou e nuneral display is

execut ed oturfhithe coOREERMA (KOLmbRESR nahQh NRY HRLIARY cQﬁqi%&ﬁwﬁe‘i’@ﬁlefc% hie
pl ayer by a bar graph, a circle graph, and a neter-type graph as used in
t he act ual heghe.dri@8 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.



Moreover, since the driver's point of view and sight line to the car change
when the driver presses or |eases the brake pedal, such a techni que that
noves the entire screen display up and down according to the value of the
pedal position may be used in place of the pedal neter 706. The position
of the point of viewin the three-di ne28i onal graphics 5 may be changed,
and it is possible to use a nethod in which at the tine of when a screen
display is generated in a state the position of the point of viewis fixed
to a predetermned position in the car and thereafter this is transferred
to a frane buffer, a reqsterntned ~offset is added and transferred based
on the val ue 34“?@@“68&8FEﬁkg?ffBﬂ?‘@H@?ébvi$§%é@é§§¢ﬂgmubm&ﬁdﬂu®WW
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storing seeipreBing Qp RAEESWHE Brobdm@tchange i nformati on of the pedal position
the pedaling pressure and braking force information of the braking force
to be adfoci atlethivivth acardiag® e pkdrit @Mbodiment, 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.



an obtaining section to obtain the prestored tine change information and
the braking 10 force information to be associated wth a current gane
condition; a control section to calculate force to be provided to a pedal
to reduce a difference between each of the pedal position andLpedaIwIg8g
pressure designated as the obtained tié’ga change i nformation and each of
the current pedal position and pedaling pressure designated as the status
information received fromthe controller to be connected, and 15 transmts
instructing information that designatCéalmsSr epul sive force of the pedal to
the controller via said connecting section; a braking section to obtain
br aki ng forceldesggnatiedcd @nieisagsoci ated with the current pedal position
and/ or pedaling force designated as the status information fromthe

obt ai ned br aki ngnifeotimgesecndroormlbivanmmandcahtroeheectivh ana odntadleothpect noving in
a virtual 20 world fromthe braking force; and an inertial section to

obt ai n an tianenits sihtu$ orfemappededigitatinpe caseopidd] @dsitibh ind freelaligcpressareat i on
when magni tude of the cal cul ated accel erati on exceeds a predet erm ned

t hr eshol ¥ avdreseiveamdirwdimgentormaaind control section configured to designate
a sumof the calculated 25 force and the obtained inertial force as the
repul si ve f or getoofg sértiopedpriestategime tlengnarfermation bdthe @eda position, mied, and
designate the calculated force as the repul sive force of the pedal

ot her wi se.pedalDeDEAFSE ang hraRingThiese gafivena®ni of ¢hedwalongl farge todecissricraet. wittur t her
conprising a displaying section to nove the object in the virtual world by
t he cal cul2asy @aéiéber ati on, and di splays the object on the screen by the
moved position. 3. The game device according to claim2, wherein said

di spl ayi ng se&t PyAining Sctewrip jofnedie poesthirghiimy change infortmegion wod the brdkénge t he
position of the noved object is used as a point of view 4. The gane

devi ce Hedercainigrmeasion|iabemgocigind mithra amient ghimsploagiting, section is

a control section to calculate force to be provided to a pedal to reduce a difference
between each of the pédal 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 from the controller to be connected, and

15 transmits instructing information that designates a repulsive force of the pedal to the
controller via said connecting section;

a braking section to obtain braking force designated to be associated with the current
pedal position and/or pedaling force designated as the status information from the
obtained braking force information. and acceleration of an object moving in a virtual

20 world from the braking force; and

an inertial section to obtain an inertial force preset to be associated with the
acceleration when magnitude of the calculated acceleration exceeds a predetermined
threshold value;

and wherein, said control section configured to designate a sum of the calculated

25 force and the obtained inertial force as the repulsive force of the pedal when the inertial
force is obtained. and designate the calculated force as the repulsive force of the pedal

otherwise.



configured to nove 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 10 screen. 5. A game net hod tOWEWIST m
communi cation with a controller, conprising: a receiving step of receiving
status information transmtted fromthgscontroller to designate a current
pedal position and pedaling pressure; a storing step at prestoring tine
change information at the pedal position, the pedal 15 pressure and
sneaki ng for cé- i Hedmstdeyise aecordiae b elrinh g fuphercomprisiag askwtdyineesgcivt h a
gane condition; an obtaining step of obtaining tinme change information
prest or ed QMPVEHE Biggkimige VirBrRbworld by thestal aate Cﬁée@%@cﬁngtd@@lw the a
current gane condition; a controlling step of calculating force to be
provi ded t®Jet pothgiscieen PrHigaroeRPOoItO™i f f er ence bet ween each of the pedal
position and pedaling pressure designated as the obtained tinme change

i nformation add B¥cRIGdeyIce agsrdiBa{o plamal. werseinisaid dSpRYIEFEEEGS pressur e
desi gnat gd a§ th _Ogé.at us information received fromthe controller; a
transmit?iNg 1%'fr§<gt isplgyathe ittuat wgrld pehersathe mpsitieof the moyed phigetiinesdgati on
that designates. a repulsive force of the pedal to the controller; 25 a

br aki ng st@bmé’?vk%i ai ning braking force designated to be associated with
the current e(erﬂlt posi fion and/or pedaling force designated as the status
i nformation fFom THEMEHSYEF REP HRRKS Flgine &r Weerpinfaid displaying sepidomaiscel er ati on
of an object .noving in @ vi r.t.ual %LOYD SE 25 world fromthe braking
force; and°3HSVREITTAYe OF Bpsiier ahiPaPAIh gt WAYiuRERe davn petading fedis curent e
associ at ed \a/ith the  acceleration V\/ne%n magni t ude of the cal cul ated

accel er at i SH2lR0siLion desiensiesfistths Frte yiompatior Aag displayyibe vitughwouphep dien, sai d
control Ljng step configured to designate a sumof the calculated force and
t he obt épnsgffep'nerti al force as the repul sive force of the pedal when the

inertial < o : .
5. A game method to perform communication with a controller, comprising:

a receiving step of receiving status information transmitted from the controller to
designate a current pedal position and pedaling pressure;
a storing step at prestoring time change information at the pedal position, the pedal
15 pressure and sneaking force information of the braking force to be associated with a game
condition;
an obtaining step of obtaining time change information prestored and the braking
force information to be associated with a current game condition;
a controlling step of calculating force to be provided to a pedal to reduce the
20 difference between each of the pedal position and pedaling pressure desi gnated as the
obtained time change information and each of the current pedal position and pedaling
pressure designated as the status information received from the controller;
a transmitting step of transmitting the caiculated instructing information that
designates a repulsive force of the pedal to the controller;
25 a braking step of obtaining braking force designated to be associated with the
current pedal position and/or pedaling force designated as the status information from the

obtained braking force information, and acceleration of an object moving in a virtual



force is obtained, and designate the cal culated force as the repulsive
force of the pedal otherwi se. 6. A program causing a conputer having a
connecting section that allows 10 conmuni cabl e connection to a c&rﬁg&hlﬁr
that transmts status information designating a current pedal positi and
pedal i ng pressure and receives instrucjing information to function as a
connecting section, a storing section,” an obtaining section, and a control
section, a braking section and an inertial section, said program causing
t he conputwerldtifeore deduildang hecd;, undcti on of . 15 prestoring tinme change
information of the pedal position, the pedaling pressure and braking force
i nf ormati on ofin inheiabstekoheptdiomgean tierbid fass pakatie de wisbbiagd gdtmheondi ti on by
said storing section; obtaining the prestored tinme change information and
t he braki ngeelaattm winmonagitudaof the cileulass acicatRibnwixtdeda a pride@Rhing@me
condition by said obtaining section; and 20 calculating force to be
provi ded tloeshopbdsdle;t o reduce a difference between each of the pedal
position and pedaling pressure designated as the obtained tine change
i nf or matd on amudl ehkaréinpfaid dvmtolimgetp pefigirepasdesigane andmpediad dahgulgeEssur e
designated as the status information received fromthe controller to be
connect ed forandnd thanbmirtetiiimygtial fors by thetrepudsi venfoererdtthaopedahaberd@s igrat es a
repul sive force of the pedal to the controller via 25 said connecting
secti on byorsaischbeomeds ahd dasignaerihe cidtdated fogedusakd rgulbior cercdesihgpadsd t o be
associated with the current pedal position and/or pedaling force
desi gnat e@thgswispie status informati on fromthe obtai ned braking force LLOYD
WSE 26 information. and accel eration of an object noving in a virtual
world fromthe b pioerg cdusinga dogpster Hatinak corgestan seotign thachllobtsai ni ng an
inertial force preset to be associated with the accel eration when
magni t utfe communisablaicemestientcarewiretert thgnraexuicedstusinforedeibe desigradng hr eshol d
value by said 5 inertial section;

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, a braking section and an inertial section,
said program causing the computer to execute the function of:

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

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

20 calculating 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 from the controller to be connected, and transmitting,
instructing information that designates a repulsive force of the pedal to the controller via

25 said connecting section by said control section;

obtaining braking force designated to be associated with the current pedal position

and/or pedaling force designated as the status information from the obtained braking force



and wherein, said control section configured to designate a sumof the
calculated force and the obtained inertial force as the repul sive force of
the pedal when the inertial force is obtained. and designate thelLOYDWISE
calculated force as the repul sive force of the pedal otherwise. 10 7. A
conput er -readabl e i nformati on recordi ng medi um havi ng a program recorded
therein, the program causing a conputer having a connecting section that

all ows comuni cabl e connection to a controller that transmts status

i nformat i affodesiognaidi 40¢elerati@is r@nibjqe dalingas b tviraal aodd pedatht Beakpigessur e and
receives instructing information to function as a connecting section. a
storing séuatéd bnsaidbrakbigaeaiiongaigiecti on, a control section. 15 a braking
section and an inertial section, said program causing the conputer to
execut e t he famahinganotertigiif@st presergo b ABociaRA Gath the ascaREdtion vifent he pedal
position, the pedaling pressure and braking force information of the

braki ng f orageitide diehcasbontitat @deladatibn ax@adea preddérimin tayeshsadivalus bokiiag
section; 20 obtaining the prestored tine change information and the braking
i nf or matd orrdab séxeionassoci ated with a current ganme condition by said

obtai ning section; and calculating force to be provided to a pedal to
reduce a dif f edevicecibetive@ntrelbehtiaf corfigeredaddésigmsd 4 supnofihe cpedadkd ng
pressure designated as the obtained tine change information and each of

t he curr efarcpadbthe pbined arertza dorpe dathie mepulvi esorres f despeg alaviesh ths inchal 25
status information received fromthe controller to be connected, and

t ransmi t t ifarge isiobstimade ariddgsignéte theatal aatthitcedasharatleise dorcepiiths ipvdal f or ce of
the pedal to the controller via said connecting section by said control
section; bthe¥Ds&a\ SE 27 obtai ni ng braking force designated to be associ at ed
with the current pedal position and/or pedaling force designated as the

st at us fithf or nat ifoepniipusenredsiebisbnfarmedbrreakiling niclioe having @ proatin recoriad

accel eration of an object nmoving in a virtual world fromthe braking force
by sai d bthgktinghs pogiagncauaing a computer having a connecting section that allows

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, a control section,
15 a braking section and an inertial section,
said program causing the computer to execute the function of:
prestoring time change information of the pedal position, the pedaling pressure and
braking force information of the braking force to be associated with a game condition by
said storing section;
20 obtaining the prestored time change information and the braking information to be
associated with a current game condition by said obtaining section; and
calculating 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 desi gnated as the
25 status information received from the controller to be connected, and transmitting
instructing information that designates a repulsive force of the pedal to the controller via

said connecting section by said control section;



5 obtaining an inertial force preset to be associated with the accel eration
when nmagnitude of the cal cul ated accel erati on exceeds a predet erpaOY&WISE
threshold value by said inertial section; and wherein. said control
section configured to designate a sumof the calculated force and the

‘obt ained inertial force as the repul siye force of the pedal when the
inertial 10 force is obtained, and ded gnate the calculated force as the
repul sive force of the pedal otherw se.

obtaining braking force designated to be associated with the current pedal position
and/or pedaling force designated as the status information from the obtained braking force
information, and acceleration of an object moving in a virtual world from the braking
force by said braking section; and

5 obtaining an inertial force preset to be associated with the acceleration when

magnitude of the calculated acceleration exceeds a predetermined threshold value by said
inertial section;

and wherein, said control section configured to designate a sum of the calculated
force and the obtained inertial force as the repulsive force of the pedal when the inertial

10 force is obtained, and designate the calculated force as the repulsive force of the pedal

otherwise.



