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PRODUCI NG DEVI CE, SPEED EXPRESSI NG METHQOD, AND P
5 Technical Field [0001] The present invention relaté§9ﬁw
to an image produci ng device, a speed expressing )
met hod, and a program suitable for appropriately
expressi ng the speed of aDBBEDRIRFION] ect in a V|rﬂm&mummm
space. Background Art 10 [0002] Conventi onal
devi ces for business use and hone use have been
wi dely spread. Wth such a ganme device, for exanple,
OMA GEPRODUCING BEY IGENSPRYDEXMERS SING MICTHOD, ANIAPROGRAM
etc. In such a race gane, for exanple, the player
typically operates a controller or the like, and
drives an F 1 nmachine, a stock car, or the like, which

s5runs in a virtual space, Tkshdiealtfiedgoal point, vying
with other vehicles for earlier arrival. [0003]

Reovant | Y The pedvest ihd&iRiot 38Mtel &S atinSde PRGNk ice N SFRd
the engine output, the suspension stiffness, and the

bkpresded mefhoB GRS pt@% & fi@bledef iRcbriell @%re@%@g $@3peed of a
drive a vehicle with a near feeling that occurs when

mﬁwﬁ%ybéuﬁ@abuﬁﬁh ce. Further, such a techni que has
al so been di scl ose whi ch connects a plurality 20 of
ganme devices by a transn1§§bgﬁo&kpgn for a

mul ti-played racing gane (for exanple, see Patent

10 fo002] at uk®nientioRall Hamlel de@lc@t BrDudineddNRX 8Hd A&Ee use have been
apanese Patent Applicati on KOKAl Publication No

185333, :
WS Uy e B e gt Lonsinct

cOvIRRLEWAA cdrage. ganes, the velocity of the vehicle
is notified to the

In such a race game, for example, the player typically operates a controller or
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the like, and drives an F1 machine, a stock car, or the like, which runs in a virtual space,
15 to the goal point, vying with other vehicles for earlier arrival.
[0003] Recently, such a race game has also been known, where the engine output, the
suspension stiffness, and the tire performances, etc. are factored so that one can drive a
vehicle with a near feeling that occurs when driving a real vehicle.
Further, such a technique has also been disclosed, which connects a plurality
20 of game devices by a transmission line, for a multi-played racing game (for example, see
Patent Literature 1).
Patent Literature 1: Unexamined Japanese Patent Application KOKAI
Publication No. H7-185133 (pp. 3-6, FIG. 3)
Disclosure of Invention
25 Problem to be Solved by the Invention
[0004] | In conventional race games, the velocity of the vehicle is notified to the

player, generally by displaying a picture of a speed meter or the like on the game screen.
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pl ayer, generally by displaying a picture of a speed

meter or the like on the gane screen. f 2 Further, as

the vehicle noves, the background scene, etc. to be

di spl ayed are al so changed. However, such displ ays

have not been enough to make the player sufficiently

feel the sense of speed corresponding to the velocity

of the vehicle. - Therefore, nmany 5 players have
Fagheashethenehidid mons, theadtacloabuntbdeend, Reontd BedisplageS283R0

of speed corresponding to the velocity. [0005] The

phasedt invention was nmade in view of the
above-descri bed circunstance, and an object of the

resent i H@MvVepRutBdisplaps Ratiedt Béenl diBEEh B MEIICThB Blayer sufficiently
device, a speed expressing nethod, and a program

V&l @l ease GRPEAPEIrAiBONHIRX MBS Felbbigy SPB8FcRitled MAY¥leRdte, many
10 object in a virtual space. Means for Solving the

5 Bfa?@ﬂsfﬂi\lé R teARend YRGS th esHFIROHIRYVEtha S&RE BF kel O
a

irst aspect of the present invention conprises an

coREPohdihg idBeivRbcRyOr age unit, an operation input
reception unit, a noving condition managing unit, a

Yooew] f i eltheipp@@f: iRVQHGIHE Hdtelin view 6f @€ labYve-described circumstance,
calculation unit, a 15 deformed inmage producing unit,
antafobfesiifale 98t HNentbh ts toWibale 25 BniRHrbAIRAIR%ce, a speed
follows. [0007] First, the inage information storage
BHresshigmeholl 'R probRhRhicARaMBbSBprislely dXBRs@HRGBA&! 8f a moving
i mage to be laid out in a virtual space.” And the

u)gg@&qhhqnnﬁﬁgg&m_reception unit receives an operation

15
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input for a virtual noving object to be noved in the

20 virtual space. Thgfand R SERMLSGHIPHGELI ON MaNnagi ng
unit manages a noving condition ~of the noving object

96 ON Alnighake 9%&6@%%_@&@%&?&5@ RYL -ﬁrétQiQ;g&l of fR€ ,pYésgm invention
ield image producing unit produces a view field inmage

S&Bpridel @MliMagd IFVRRItIdL s@fraddeniflaMi Ipera@bh §5fut rRAPESH QRit, a moving
the stored i mage informati on and the managed noving

Esndtidn @Bnaghelubifle Vieatdld Ynsd Srel@iih® Bnit Yelocity calculation unit, a
cal cul ates a velocity of the noving

deformed image producing unit, and a display control unit, which are configured as
follows.

[0007] First, the image information storage unit stores image information which
defines a scenery image to be laid out in a virtual space. And the operation input
reception unit receives an operation input for a virtual moving object to be moved in the
virtual space. Then, the moving condition managing unit manages a moving condition
of the moving object based on the received operation input.

[0008] The view field image producing unit produces a view field image seen from a
viewpoint.of the moving object, based on the stored image information and the managed
moving condition. And the velocity calculation unit calculatés a velocity of the moving
object based on the managed moving condition. Further, the deformed image producing

unit extracts an image of a predetermined area based on the velocity from the produced

view field image, and produces a deformed image obtained by deforming the extracted
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25 obj ect based on the nmanaged novi ng condition.

Further, the deforned i mage producing unit extracts

an i mage of a predeterm ned area based on the velocity
fromthe produced view field iymage, and produces a

def orned i mage obtained by deform ng the extracted 3

image into a predeterm ned shape. Then, the displ ay

control unit synthesizes the produced view field

limage iatd at pedpeadined cshdgd. or T, | thewgispayd cdhtsgll ayis dyhehesizes the
synt hesi zed i mage. [0009] That is, since the imge of

Prpduidet onieil diel®Xamigt eand therprpheded! dpforhédrinags afd displays the
def orned according to the velocity and synthesi zed,
tdyathesipgeingfget he synt hesi zed portion seens to be

drifting (changing drastically) to the eyes of the

H0egwr . Thiek e oise thbGmapé Y @r pdzdn tﬁelexﬁrﬁplesarr&apﬁéral portion) is
speed of the noving object he/she operates.

5rR$othied deb@rdipasdhoielbbiey amviyneheoRb®Ghe hﬂag{ehﬁ“ tHé §>truﬁé51zed portion
space can be appropriately expressed. 0010] The

detms 1B thel mgﬁp(eﬁmg@mmrésﬁtdnymy tBX e @Cbf &Hbeplagage Tferefore, the

the area, whic is found in correspondence wt

M2hyRe Chr feef 1he Ree REGHRAT e ROVInE OBjcef hd/dHR dpertlsced
view field i mage, and produce the deforned i mage

obt ai ned Ry adekelk MHadspcb® Fxtheaab@dg dHj@9eni tE Oviftual space can be
shape which covers the peripheral portlon of the view

fapBldpriatti@&eprésded.Ni s case, since the inmage of the
perlpheral portlon is deformed according 15 to the

10Mebpgi ty "ﬂ[bdde%/r'ﬁ{&ﬁ?ﬂaé@?rodu@ﬁx 'LﬁﬂgﬁayoéxtPaQ?th@Qﬁﬂagé‘@f e area, which
portion seens to be d tlng he eyes of the

RS #NBI: inArRspdRdbhde withehs Pass ff hétdl SEHiBE lof the produced
can belgpprogglateljw expressego [OOlfﬁg¥he dgﬁgfne © procuee

IviBgSicR R4kl BeH PRiducdTat Rirssiiaantiet QbR d BPPEESmRiKg the extracted

extracti ng, as texture I mages, rect angul ar areas which

amAgd M8 shdpe CRHiEILERRREDB Geriphdril pofiibr dfahy @leQCidlN image.
respectively from peripheral portions near four sides

of the priaduicedse/ishite fthelbhde4Be périishet Howtidir I¥edRPbrvebd according
the extracted texture i mages respectively on four

15 @B kRCES0dF \Unl Gy AthbdiARE AR idflge %h&ﬁ%en}ﬁﬂérﬁhp&ﬁ&@ Eedi¥€to be drifting to
peri pheral portions of the V|em1f|el I mage.
the eyes of the player. As a result, the speed of the moving object can be appropriately
expressed. |
[0011] The deformed image producing unit may produce deformed images by
extracting, as texture images, rectangular areas which are found in correspondence with
20 the velocity, respectively from peripheral portions near four sides of the produced view
field image, and texture-mapping the extracted texture images respectively on four
objects having a trapezoidal shape, which cover the peripheral portions of the view field
image.
In this case, since the rectangular images at the i)eripheral portions are formed
25 into a trapezoidal shape according to the velocity and synthesized, the images at the

peripheral portions seem to be drifting to the eyes of the player. As a result, the speed of

the moving object can be appropriately expressed.
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In this case, since the rectangul ar inmages at the

peri pheral portions are fornmed 25 into a trapezoi dal
shape according to the velocity and synt hesi zed, the

i mages at the peripheral portipns seemto be drifting
to the eyes of the player. As a result, the speed of
the novi ng obj ect can be appropriately expressed. 4
[0012] The display control unit may sem -transparent _
t[Ae1jr oduEkeddisislhp comtebliumitgray semtickrayspirbiisthe @rdduced ddformed image,
t he produced view field inmage. In this case, the

sydtsimthiesi eelit patht the prosleesdsvie w flegd bhagety to the eyes of

the player. Therefore, the player can feel the sense

of speed Iafthisheéasepthengniljieed popRmaseRths 19 Beyblurry to the eyes of the
hi m hersel f. [0013] A speed expressing nethod

ployer.di Tigerefors theplper aafeeltthokedst Bpesiest the imbwait biBct operated
stores inmage informati on which defines a scenery inage

5ty Hiy/Heddelf, out in a virtual space, and conprises an

operation input receiving step, a noving condition

Te0Es)i Ng Akpfed eRpies Qg frietlod dcbBA o ALEIHAhsPER RS thR present
velocity calculating step, a deforned 10 i mage

phvAU6h B@rétiffage aifSrmatidbnSAlicl dSMRits laGkbidrp iAo bMMMig But in a

are configured as follows. [0014] First, at the

A@iad pave, AMddmprReShy btdatidreiRputdecAPRE 3t 04 moRRidtcoh@ftion

a virtual noving object to be noved in a virtual
PRBALINEStpe s Olevetleld Adg@protii@ngBp NEVABAE) dal @ilating step, a deformed
managi ng step, a noving conditron of the noving oObject

10 iimagepragecin®septhrdh dibflay EQRRIINELstOP SVRER &8 coRfiflired as follows.

Then, at the view field inmage producing step, a view
focl4g 15 FiRBACtheepBratioR Mt Y@ §tbp,@h dpBfitiBR Yipd for a virtual

.0obj ect is produced based on the stored imge

- v B8 Qo BE hdvhe iR ORERsIHBY {sH8cG i tA QR at M&%&]ng condition
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At the velocity calculating step, a velocity of the

rRvigigg Glrpes nolvingCihaitioatog the Masiag object RendMBedBMed on the
nmovi ng condition. And at the deforned i mage producing

sdcejved @peratioRgpuel Bhepl ghé ol hed imﬁg@p&aﬁﬁﬂ% %?,_tahﬁiew field
velocity is extracted fromthe produced view 20 field

imageseeR fidnpa dkhvpoiie of tHEagevihs objeods pesliubyd BIRED bAHGstored image
the extracted inmage into a predeterm ned shape. Then,

atfoirheiod 4adlthe/ mansted Ghdvingcsidedon. t he produced view

field imge and the produced deformed i mage are

fo01thesi zadhavndodltysql@aifihg step, a velocity of the moving object is calculated
based on the managed moving condition. And at the deformed image producing step, an
image of a predetermined area based on the velocity is extracted from the produced view
field image, and a deformed image is produced by deforming the extracted image into a
predetermined shape. Then, at the display controlling step, the produced view field

image and the produced deformed image are synthesized and displayed.

[0016] That is, since the image of a portion (for example, a peripheral portion) is

‘deformed according to the velocity and synthesized, the image of the synthesized portion

seems to be drifting (changing drastically) to the'eyes of the player. Therefore, the
player can feel the sense of speed of the moving object he/she operates.

As a result, the speed of the moving object in the virtual space can be
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[0016] That is, since the image of a portion (for
exanpl e, a peripheral portion) is defornmed according
to the velocity and synthesized, the i mage of the
synthesi zed portion 25 seens o be drifting (changing
drastically) to the eyes of the player. Therefore, the
pl ayer can feel the sense of speed of the noving

obj ect he/she operates. As a result, the speed of the

APpropHatellj &ptesidd. t he virtual space can be 5
appropriately expressed. [0017] A program according to

qod1vrd aspeetan®hcdobdin % kS eitd dsPaRBF tRprésent@REMEA€ donfigured
to control a conputer (including an electronic '

DB Y SdnpQtef aﬁ@ma;[ag aA%ldchBnicaRpyandpecfubesh dsRge

produci ng device. 5 018] This program can be stored

QBove-RbIbdEhape pERIRL gl 3l e mat i on recording medi um
such as a conpact disk, a flexible disk, a hard di sk,

o0MmBYnet THPibeRn SinHe stéred 6h dichAlpuler §€Q1aBleSKformation recording
magneti c tape, a sem conductor nenory, etc. [0019] The

ARAY AN I8HCAs RRehJAECHSIR R Fib1L8isk] & hari ke nBBfet® Apflcal disk, a

via a conputer conmmunication network, | ndepéndently

{lHA) FdEOHRK! LhaQiktithhsd) a kORI BhAN G hbRod DX eCUL €d.
Further, the above-described information’recording

iohlm ¢ i -4 JaRSToY i I
T ot o B R SO Mo & F fbuter

tOmhRRiRALiES ﬁEﬁNo}El\{lgd;é?e?%bélﬂ&tfrdﬁ a @g@ih{%} 6n Which the program is

appropriately expr speed a nmoving object  in

8x&ufddualFuRREC Bre absytLEbEERESntioR Pk dilk BWANGS can be
[0021] [FIG 1] It 1s an exenplary di agram show ng a

kR &d%[d‘ﬁh%e“ﬁd@ﬁtlyafr&%iih&@Am%&@fm devi ce on which

an 1 mage produci ng devicce according to an enbodi nent

of the present inventifgf.lSrugatigsthn [FIG 2] It is
an exenpl ary di agram show ng. one exanple of a

BT | R L e L B o e
speed of a moving object in a virtual space.

Brief Description of Drawings
[0021] [FIG. 1] It is an exemplary diagram showing a schematic structure of a typical
game device on which an image producing device according to an embodiment of the
present invention is realized.

[FIG. 2} It is an exemplary diagram showing one example of a schématic
structure of the image producing device according to the embodiment of the present
invention.

[FIG. 3A] It is an exemplary diagram showing one example of the shape of an
object.

[FIG. 3B] It is an exemplary diagram showing one example of the shape of an

object.

[FIG. 3C] It is an exemplary diagram showing one example of the shape of an

object.



[FIG 3A] It is an exenplary diagram show ng one

exanpl e of the shape of an object. [FIG ‘3B] It is an
exenpl ary di agram showi ng one exanpl e of the shape of

an 25 object. [FIG 3C] It is @n exenplary di agram

showi ng one exanple of the shape of an object. 6

[FIG 3D It is an exenplary di agram show ng one

exanpl e of the shape of an object. [FIG 3E] It is an
exenpl ar y[RIGagDaInis howentpl &g diRspaRHEeRER daetex@apletofithe shape of an
shape of each object and a display image. 5 [FIG 4A]

Idbjécs. an exenpl ary di agram show ng one exanpl e of
information managed by a running condition nanaging

unit of tIRGI BBDR ifdroskeaiphdy dRit£€ shdwihBcod&pohdencs befveen the
exenpl ary di agram showi ng one exanpl e of information
nshagoetkadl obfeet dndnidiglag BRgliet | on managi ng unit of the

i mge producing device. [FIG 5] It is an exenplary
5di agr am s[{Fo@i 4] RRCare &y Ahaglard isBVvink B exdfple B UFormation
depi cted by an inmage producing unit of the inage

ph&thded by _a&'_&x\[rliﬁ% conditida mﬁrﬂgirg udifoftfe BXEIEPrBAYCiSH QL&

for explaining how a defornmed image is produced.

[FIG 6B|[FIG. 48] Ris &XSRRIpHrY dfighdh @EB»@@% oBX BkBhPIk BYinformation
how a defornmed 1nmage is "produced. 15 [FIG 6C] It is
ahaxedBY Beyrudhiagcamaifion Hﬁﬁ%lﬂ% QhiRef HeWnaedFloaleRE device.
image is produced. [FIG 7 t Is an exenplary

di agram gipo@i 51dt NG KEAPRIE dREraen Mo bfd EkanlflBELa VRw field
be produced. [FIG 7B] It 1s an exenplary di agram

10 Shiapé &pieBe beuaTRbe: HoddehOiRRdr thé dmbfBSSaudife Bsvice.

produced.
[FIG. 6A] It is an exemplary diagram for explaining how a deformed image is

produced.
[FIG. 6B] It is an exemplary diagram for explaining how a deformed image is
produced.
15 [FIG. 6C] It is an exemplary diagram for explaining how a deformed image is
produced.

[FIG. 7A] It is an exemplary diagram showing one example of a view field
image to be produced.
[FIG. 7B] It is an exemplary diagram showing one example of deformed
20 images to be produced.
[FIG. 7C] Itis an e#emplary diagram showing one example of a display
image obtained by synthesizing the deformed images on the view field image.
[FIG. 8] It is a flowchart showing the flow of control of a speed expressing
process performed by the image producing device.
25 [FIG. 9A] It is an exemplary diagram shbwing_ one example of a display
image. |

[FIG. 9B] It is an exemplary diagram showing one example of a display
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[FIG 7C It is an exenplary diagram show ng one
exanpl e of a display inmge obtained by synthesizing
the deformed i mages on the view field inage. [FIG 8]
It is a flowhart show ng the f1 ow of control of a
speed expressing process perforned by the inmage
produci ng device. 25 [FIG 9A] It is an exenplary

di agram showi ng one exanple of a display inmage. [FIG
9idhgd.t i s an exenpl ary di agram showi ng one exanpl e of
a display 7 image. [FIG 10] It is an exenplary

di agr am RO 0] Ioisan exanplagy dibgrAmkhepimyond@@thpld 6 a display image
whi ch a vehicle is displayed. Explanation of Reference

M wabichl ssvehicl¢ BORZlayd0 game device 101 CPU 102 ROM
103 RAM 104 interface 10 105 controller 106 externa

mermory 107 DVD- RONEghlansgion 8 Refiedifee Plupsglsi Ng uni t
109 audi o processing unit' 15 110 NI C 200 i nmage

poeRRYCi ngodeghame d2dite operation input reception unit
202 image information storage unit 203 running
condi ti onoMaa®g Nng unit

102 ROM

103 RAM

104 interface

105 controller

106 extem?ﬂ memory

107 DVD-ROM drive

108 image processing unit

109 audio processing unit'

1 iO NIC

200 image producing device

201 operation input reception unit

202 image information storage unit

203 running condition managing unit

204 image producing unit

205 velocity calculation unit

206 deformed image producing unit

207 display control unit

Best Mode for Carrying Out the Invention

[0023] The embodiments of the present invention will be explained below.

Embodiments in which the present invention is applied to a game device will be

explained below in order to facilitate understanding. However, the present invention can



20 204 image producing unit 205 velocity calcul ation

unit 206 deforned i mage producing unit 207 display

control unit Best Mdde for Carrying Qut the Invention

25 [0023] The enbodi ments of tlge present invention

wi || be explained below Enbodi ments in which the

present invention is applied to a gane device will be
expl ai ned below in order to facilitate understandi ng.
Hidwerserbe 4ppdiep e sefotmativneprotessing aippratdsek ewhsss dagnputers of various
applied to information processi ng apparatuses such as
c¢ymesLPBs, pértabde tebaphondsy ptes, TREAS, thp@hibalirgents to be explained below
t el ephones, etc. That is, the enbodi ments to be

exg| intended bfel ovkplatatiohntrended Hfmit  @xpkespat iofnNthen@lesk® invention.
limt the scope of the present invention.

Aaordinglg) fioughtheghhavies erdieati BRil0hahe art \eosldi drhplof e®8diments in
art could enpl oy enbodi nents in 5 which each el ement

5 ovhiell kadthelepleanentld thd elehRnpy 651t presdao dhbedingen® &re replaced with

replaced with equivalents of those, such enbodi nents
whjlivaizhsmfhRoseNSlchtptbddimértie wsilt @RE Hefinéli@edPineBeREope of the present
i nvention. [0024] (Enbodinent 1) FIG 1 is an

éxefifibar y di agram showi ng a schematic structure of a

typical 10 gane device on which an i mage produci ng

desdqge aqembddingent ) t he enbodi nent of the pr esent

invention will be realized. The foll ow ng explanation

Wil be gEIgen Wahfexemply aipearh GhbWing kapbamc HUORR of a typical
A gane device 100 conprises a CPU (Central Processing

10 \gamt )ded(2¢, orawhioM an(iRead ﬁ@g(ﬂ%h{‘@ﬂmw acedding t&¥Hd erill%odiment of the

15
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(Random Access Menory) an interface 104, a

peRbitoidventidd wwillabe q¥ileedal TKE M wiD explabMdn( Rili 8edlgiven with
Versatile Disk)-ROM drive 107, an inmage processing

tdTbienddd, th3iapteh0 processing unit 109, and an NIC

(Network Interface Card) 110. [0026] By | oading a

DMDRS5SROM gt garhé gevdicd 0 cihpseam @PU (G8h@al rb&estiig Unit) 101, a ROM
(Read Only Memory) 102, a RAM I(Random Access Memory) 103, an interface 104, a
controller 105, an external memory 106, a DVD (Digital Versatile Disk)-ROM drive 107,
an image processing unit 108, an audio processing unit 109, and an NIC (Network
Interfaée Card) 110.

[0026] By loading a DVD-ROM storing a game program and data onto the
DVD-ROM drive 107 and turning on the power of the garhe device 100, the program will
be executed and the image producing device according to the present embodiment will be
realized.

[0027] The CPU 101 controls the operation of the entire game device 100, and is
connected to each element to exchange control signals and data.

[0028] The ROM 102 stores an IPL (Initial Program Loader) to be executed
immediately after the power is turned on, execution of which triggers the program stored

on the DVD-ROM to be read into the RAM 103 and executed by the CPU 101. Further,

the ROM 102 stores a program and various data for an operating system necessary for



DVD- ROM drive 107 and turning on the power of the gane

device 100, the programw |l 20 be executed and the

i mage produci ng device according to the present

enbodi nent wll be realized. [9027] The CPU 101

controls the operation of the entire gane device 100,

and is connected to each elenent to exchange contro

signals and data. [0028] The ROM 102 stores an |PL

(donirbiliag thy egr&idn.sfabeentirt gale deviee wo@d 25

I medi ately after the power is turned on, execution of

ViD029] t riIgeRAM N3 As 68 eMpstaeile dtorifp dabtearddViroRaMst @nd retains the
be read into the RAM 103 and executed by the U 101.

gﬂbgﬂa@r and dh@ ReM oW Frdh Ahe DPDA OB, Rdable Bhth MéBessary for game
ata for an operating system necessary for 9

kgl BeH & comeraldaBpnd! the entire game device

100. [0029] The RAM 103 is for tenporarily storing

5 qab3n]and THeO@n&BHer chrﬁ%@%@%rbﬁ% theliRQ@Faee fmfred@lé an operation
read out fromthe DVD-ROM and other data necessary

figput bP HRCERE iwlEa ;ﬁ%Qngl'ﬂﬁ‘ht gEREMUHLCAIHL@NEr 105 imludes direction
[ 0030] The controller 105 connected through the :

iRy eIskReonlB4 s &cei ves an operation input given by
t he user when playing the gane. The controller 105

'_l[O@j 1ydes el 8&EmAN mekRYs 108485 HA0Y deMeete® trougt? ng%ﬁ]nterface 104

he éxternal nmenory 106 detachably connected thFou

trﬁ\@ti{amye rskree dedst inﬂfé]él\ﬁﬂtl% aRk YpRERiESseatal aof ARl C?{a%ﬁe‘:‘ Odata of chat

the progress status o e gane, data of chat
10 ORI GRAbh 99gd A880rdE)ECAhEker I stHREIheS@Batd gﬁr @; te}&3Bal memory

data on the external ‘'menory 106 where needed,

1108 L&&Heié’h@eeh&ﬁﬂy‘é%ﬁtﬁﬂé ifsBLONEH ARG alE MRt dRb 8 1595-
[0032] The DVD- to be | oaded on"the DVD-ROM drive

£W32§t Or e VDIAOMMN0 HONodde@lohZhd H VDR G Ei RN 7 JBLE a program
ata and audi o data acconpanying the gane. Under the

EoMiebRZin®thd paAn&RRY 119&%6 Hirg BYduRKSMIAL ia?!&rﬂ&ﬁyﬂ@tﬁ@?ﬂﬁe. Under
a readi ng process on the 15 DVD- ROM | oaded 't hereon (o

FIRAEbnAe! oAtHRETES S@N Ythe TPUDAROIN G ¢ 1 @7 pMRER £fe8dihg pPSeess on the
tenporarily stored on the RAM 103, etc. [0033] The

15 H’%ﬁr}nﬂ}(gﬂéplbﬁééd Rrati {o A8 oRf QGRISREry! Noghal and 836@, Qlch are to be
temporarily stored on the RAM 103, etc.
[0033] The image processing unit 108 processes the data read out from the
DVD-ROM by means of the CPU 101 and an image calculation processor (unillustrated)
provided in the image processing unit 108, and thereafter stores the data in a frame

20 memory (unillustratéd) provided in the image processing unit 108. The image
information stored in the frame memory is converted into a video signal at a
predetermined synchronization timing and output to a monitor (unillustrated) connected
to the image processing unit 108. Thereby, image displays of various types are
available.

25 [0034] Note that the image calculation processor can rapidly perform transparent

operations such as overlay operation or o blending of two-dimensional images, and

saturate operations of various types.



DVD- ROM by neans of the CPU 101 and an i nage

cal cul ation processor (unillustrated) provided in the

i mage processing unit 108, and thereafter stores the

data in a frame 20 nmenory (unifhustrated) provided in

the i mage processing unit 108. The inmage information

stored in the frane nenory is converted into a video

signal at a predeterm ned synchronization timng and

out put t Fuathenileoimbgidalculitivat pebceonnemt allo tapidlpeperform an
i mage processing unit 108. Thereby, image displays of

\bpEladius foy Raderdi® byay & biertdrenetBod,[ n INBérehatibAtplddae in a virtual
i mage cal cul ation processor can rapidly perform

e IRaERdnal @p&eabh® HavEC RadGusOwRblraYinfifiadbh Gdded, & obtain a
bl endi ng of two-di nensional inmages, and saturate '

eaeleadd ieage OF theaidlpabn plYdRaSn tHOvirtnbl thRRLdimeRgiohdIBP& e as seen from
cal cul ation processor can also rapidly perform an

5 QRERkdrAinddofiew @BSIEbANG, by a Z buffer nethod, polygon
information placed in a virtual three-dinensiona

§0683¢ andrRavidld MtéRg Lt 10 chiNisMBhdioNdALdeEd i from the
obtain a rendered i nage of the polygon placed in the

DVHLROM hilead AR Qldlo sHRALCaRP cudfils fth®MNigmal afrom a speaker
predet er ni ned vi ew position. [0035] The audio

RikNes it cHihdcteiOBee®V eirfheAURIMEr #RIRnrBREE MYICH QO the audio
the DVD into an anal og audi o signal, and outputs

tpheSdigganit | 0PRRrAQERIRE effbitBahd Hitkicalaefio KeANBELEH the course of
thereto. Furthéer, under the control of the CPU 101,

10 A !aﬁd oGRS EJHRdY E‘(Bx‘res%@x?diﬁ? REMREE BaH ek Skhiegt s
and nusic data to be sounded in The course of 0 the

?@U%a] andrreuivipdt $16 hg ﬁume%g e8P ORGhd YelRet N6 48t & computer
romthe speaker. [0036] The NIC 110 is for connecting

ChRnAANRLIS VAR orkO Quli QudrabyPHICET as GRAMHAEA! RN and comprises a
network (unillustrated) such as the Internet, etc.,

A0BASENDHDGBASE-T HEARE-ubéd GOBHSEdihg i QI (LBERdAFAN Network), an
bui.l ding a LAN (Local Area Network), an anal og nodem

aRalbShbdehi)t ROTSTHR A ISieratedeSerkicel TALitAIENVOFI)) M) or an ADSL
or an ADSL 15 (Asymmetric Digital Subscriber 'Line)

15 (R&eAMERIc DRIRAESEbIEbEOLIEE modbR foflcoRYectfil R tife Internet by using a
tel ephone |ine, a cable nodemfor connecting to the
kddéonellinBya bSO ehollehPidr RohRlcEHp 36 it Internet by using a cable television
line, or the like, and an interface (unillustrated) for intermediating between these and the
CPU 101.

[0037] Aside from the above, the game device 100 may be configured to perform the

20 same functions as the ROM 102, the RAM 103, the external memory 106, the DVD-ROM
to be loaded on the DVD-ROM drive 107, etc. by using a large-capacity external storage
device such as a hard disk, etc.

Further, it is also possible to employ an embodiment where a keyboard for
accepting a character string editing input from the user, and a mouse for accepting various

25 position designations and selection inputs from the user are connected. Furtheﬁnore, a

general-purpose personal computer may be used instead of the game device 100 of the

present embodiment.



line, or the Iike, and an interface (unillustrated)

for internediating between these and the CPU 101.

[0037] Aside fromthe above,. the gane device 100 may

be configured to performthe 23Q sane functions as the

ROM 102, the RAM 103, the external nenory 106, the

DVD-ROM to be | oaded on the DVD-ROM drive 107, etc.

by using a | arge-capacity external storage device

si00B8las a(Sehaerdatit Stuctefef IIndgd Prdducing Desicad) SO possi bl e

to enpl oy an enbodi nent where a keyboard for

accept i NgFIG. QhRracd:@mpdry idigpradishbWihg £ pdHenfatioRirb&i6re of the image
user, and a nouse for accepting various 25 position

desd@int dorise 200lacetdff tOthel ggddhterthbdimehe USRIoBSWing explanation
connected. Furthernore, a general -purpose persona

OWillphe g verWith Befettnedltd st Bada@f the game device 1 00

of the present enbodinent. 11 [0038] (Schematic

5300383t ur €Tl intdpeGRodIcIgd vl JMVEdHDrisEd &h oBeraBo®thput reception unit

exenpl ary di agram show ng a schematic structure of the

iatAgen kS HFbMehtida G erBge Ofkt 202,04 Airthd &rditeorPh8sMe unit 203, an
enbodi ment. The followi ng explanation w Il be given

VitrdaBie pRIGRICRIZCEIE 204, N PellifOéADlationl 318905, BNéetb B image producing
produci ng devi ce 200 conprises an operation i nput

NRGEIU6] it Alfisplay 48Atrolamid J0gge i nformation storage unit
202, a running condition managing unit 203, an inage

pr oduci NgTREdpldRtten il Ve PibenytoGadab kidh IRNinHYet prédlRingPdevice 200

def orned i magée producing wunit 206, and a display

10 GOBpPIIA taNd Facfy/ganld herePA aRald &R, Whidh Bfs 8h\%eArdu® Within a virtual
case that the image produci ng device 200 10 is
apidel Rbpemta.r aci ng game where a racing car, which
runs on a circuit within a virtual space, is

gpesat ed.Fifs@AtObp&hfist inpubh RecOPEIREAIPD0T PRETeE &F 8PLErh@bh input for a
unit 201 receives an-operation input for a racing car

(adifig catl (virRil edtedle)hich id & YeGuh On aWircQR wathEd & Githial space.
within a virtual space. For exanple, the operation

i nput r e%}?téxﬁﬂlﬁ)lﬂﬂithe Pdrafie Shptf Sre@dptidR At DOD reckRres an operation
i nput for a brake operation, an accél erator operation,
15 angfit €61 b PakhGRrattRe aatdcBdlerath bpRration, a steering wheel operation, and a
shifter operation, etc. necessary for running the racing car.
The controller 105 can function as the operation input reception unit 201.
[0041] The image information storage unit 202 stores image information which -
defines scenery images, etc. which include the running path on the circuit within the
20 virtual space. Other than this, the image information storage unit 202 stores image
information which defines a plurality of racing cars including the racing car to be
bperated by the player, and etc.
[0042] Further, the image information storage unit 202 stores trapezoidal objects
(polygons, etc.) as shown in FIGS. 3A to 3D. These objects correspond to the fringes of
25 the four sides of a display image (a view field image to be described later) as shown in

FIG. 3E.

That is, the object ObU corresponds to the up side, the object ObD



shifter operation, etc. necessary for running the
racing car. The controller 105 can function as the
operation input reception unit 201. [0041] The i nage
information storage unit 202 steres inmmge information
whi ch defines scenery inmages, etc. which include the
running path on the circuit within the 20 virtua
space. O her than this, the inmage information storage
Wbirkspdads & GeeRWNREGE thé OhjeEtBbL @brr¥dpotdls @etht MeFBside, and the object
plurality of racing cars including the racing car to
IBHR ofredspbedt thYhd AightRidyer, and etc. [0042] Further,
the i mage i nformation storage unit 202 stores

trapezoi ded wipj et Yescdrded YBRNRS  thet GefdrAdd SRRYE prdducing unit 206
FIGS. 3A to 3D. These objects correspond to the

frédt@ahaiithe BRadeld Of bOHPhed] RIS 16 tHIES Bhj8ds OFROB (BR.
view field image to be described |ater) "as shown in

5FI G 3E. THabVDSROM ol &t b OOROSS BARES 07 Othe & td#Ral memory
side, the object GbD 12 corresponds to the down side,

1106, Qb)Bf ffurfdtibn @9 EN@SRORGSe iiFolhfidnSdragd &8t 2@Nd the
object bR co?responds toethg riéﬁ% g?%%. %s will be

65| i bedrdeatiflling chRdifl6h HABLink RHS 0B rlﬁ%gbé"gle Yihding @6nditions of

texture-maps the i mages of perirpheral porfions to

Eﬁ\%ﬁ@i Rja€ eherafed Byl e %er,%nahlﬁe MR B nkinraedr et §thér racing cars

drive 107, thée éexternal nmenory 106, etc. can

e 4@ PurdSutdaticAly. | mage information storage unit
202. [0043] The running condition managi ng unit 203

10 Manages e eﬁé&ﬂﬂlien&e%ﬂﬁh% ié:@?ﬁitigfl mﬁlaginﬁwitgiﬂB%ﬁnage? information

operated by the player, a e runni ng conditions 0

Wi diRks HRGUAGNG baditi¥hY L1804 if #lceuoaRd 4gal Iy. 10

For exanple, the running condition managi ng unit 203

manages imhtofdd80n MaLaNiASTIGNaR thenbHAMIA o be updated where
conditions as shown in FIGS. 4A and 4B. The

inBdeQEAFRL ARBrdO Y optafidiGinfBAndtfon! & GUriTRE itPPest RnPEom the operation
updated where ~necessary, according to operation

ifpul ERRp IO ulk 2081 | PHS LYPESuSERE HAARLANES BREHEhE @Br operated by
i nput reception unit 201. That IS, the running
15 @RYlhyer ARSmARaged By tRCInASnf@ibn QPEI@I£4 DY
The information éhown in FIG. 4B is info-fmation to be updated automatically
based on predetermined logics and parameters. That is, the running conditions of the
other racing cars which are run automatically are managed by the information of FIG. 4B.
Further, the running condition rnanaging. unit 203 manages contacts and
20 collisions between racing cars, based on the information of FIGS. 4A and 4B.
| The CPU 101 can function as such a running condition managing unit 203.
[0044] The image producing unit 204 produces the image (image in the proceeding
direction) ahead of the racing car operated by the player, based on the image information
stored in the image information storage unit 202 and the running conditions managed by
25 the running condition managing unit 203.

Specifically, the image producing unit 204 depicts a view field image

(driver’s view) as shown in FIG. 5, which is observed when the view outside the car is



15 the player are nmanaged by the information of FIG

4A. The information shown in FIG 4B is information to

be updated automatically based on predeterm ned

| ogi cs and paraneters. That is,j3the running conditions

of the other racing cars which are run automatically

are managed by the information of FIG 4B. Further,

the running condition managi ng unit 203 manages

ceai fofrsthadeiver2dseandd the ki &t ween raci ng cars, based

on the information of FIGS. 4A and 4B. The CPU 101 can

functi on Hise Bukpd pRodebding 08it C08dhn KRR AAGIIManiMAge producing unit
203. [0044] The inmage producing unit 204 produces the

i208ge (inmage in the proceeding direction) ahead of

the racing car operated by the player, based on the

i[04 | NfTHOREIOAR caSduldtRA it 2d%ecdldBaes thefvldvatyi (Blkrent velocity) of
storage unit 202 and the runni ng conditi ons manhaged by
5 2he tdigng BRNORtEPBYithd PRYSRMAGINGh HRI fungB3-conditions managed by the
Specifically, the 1 mge producing unit 204 depicts a

VufNing cehditibARERa il\(;\%ﬁﬁi\/%j.s view) as shown in FIG 5,

which is observeoig en the view outside the car is 13

seen frontH"EPUNDYRin funs@éh adduch RevelRGY 'Eglcﬁﬁﬁch)n The 205.

I mage processing unit 108 can function as such an

I[08@8 Pr opheCadTSmbal ffmagg%oddcw'ur?ﬂjt 366 eX@ARE blelletermined areas based
calculation unit 205 calculates the velocity (current

5l 8 ivEN)Litﬁfcalc@laIeB%yr A6 VBB cRPlcaleRaliah Gfit DYS tifn BleAVBH field image
based on the running conditions managed by the

10 6B b§aRdl ith@NproaR@RE it Wit akd BrodlB& &M nldilingRRBs obtained by
unction as such a veloGity calculation unit 205.

[deEARINthE eQﬁB&é&ﬁ%QE?ﬁﬁ@a@Fé&%ﬁ&d%ﬁéﬁe. 206 extracts
predeterm ned areas based on the velocity cal cul ated

by the veitpeid YnLadorhdd {RiEUtbiuP uhit @0k thEaM €W texture images,
field image 10 produced by t'he i mage producing unit

284angang apeQ AHGEs akdeb@idBAcIrBARRIcARE RitRekk Wlocity, respectively from
deformi ng the extracted images into a predetermn ned

shaperipHatalt pbdioné HRad ehe @ sideR@E 1B Osteghded Vit 3R image, and
extracts, as texture images, rectangular areas which

15 a&@ureQHAE tHe GAFACRIPRRALEGRAYES Bntthe dHfBCIONU to ObR respectively,
respectively from
‘thereby producing deformed images.
[0047] Specifically, the deformed image producing unit 206 extracts, as texture
images, rectangular areas a, b, c, ..., which are found in correspondence with the velocity,
from the peripheral portion near the right side of the view field image as shown in FIG.

20 6A. Note that the rectangular area becomes larger as the velocity is lower, while
becoming smaller as the velocity is higher. For example, these rectangular areas may be
changed in a manner that the number of dots included in the vertical and horizontal sides
thereof correspond to the inverse number (1/v) of the velocity v (note that the upper limit
and addition/subtraction of the number of dots are defined).

25 Then, when the deformed image producing unit 206 extracts such an image as

shown in FIG. 6B as a texture image, it texture-maps it on the object ObR to produce a

deformed image as shown in FIG. 6C.



t he peripheral portions near the four sides of the
produced view field i mage, and 15 texture-nmaps the
extracted texture i mages on the objects U to bR
respectively, thereby produciy deforned i mages.
[0047] Specifically, the defornmed i mage producing unit
206 extracts, as texture inages rectangul ar areas a,
b, ¢, ..., whi ch are found in correspondence with the

vel oci t Y Likdwién tho defoeme® hahdd poanihg mnteRs éﬂ@ﬁct@'r%ﬁngular areas
side of the view field image as showA in FIG 20 6A.

kR H‘%Brrteﬁ)%nﬂﬁﬁteaﬂﬁmﬁé RIRey DL QR Sre! BRLRS, ffb‘épécﬁ@ely from the
velocity is | ower, whil becon1ng snmal | er as

Y&h&GiHgYthted Q&&hSﬂ’ theFﬂEweﬁéﬁfmnﬁge tbRSfe- fn%ﬁ§ @H‘e@é’ 't@'ihe objects ObU,
areas may be changed in a manner that the nunber of

LS, ah@@HL%Qpéchél?ean‘&eﬂrBa&%L déRnEPIAREL al si des

thereof correspond to the inverse nunber (1/v) of the
svelocity The( R bld@Essil3eutiPP®B tdd fincti®AY%as such a deformed image

addltlon/subtractlon of 't he nunber of dots are

deddul ghnn@g)Then when the deformed i mage producing

unit 206 extracts such an imge as shown in FIG 6B

A1 em’[‘l’lﬁﬁdééeﬂ]%g 8%% Jl unft di(W td] s?ﬂth%ﬂ?eso@a Shdw field i image

O pro orne e as snhown 1 n

éflodul:éci( BWMRE 1m5%1ae Pn%%ﬁ&ﬁgg.gut' mggntﬂ g e diheld Qfalta%%oﬁroduced by the

xtracts recta ar ar found I n correspon

‘HEFO%r it @é 15;:8&1%% %gnfé ?g& Wnd th%%&*coﬁ@%@set‘lﬁ dl yﬁggsgerdqmage into a

es of the viewfie

0 PR S ST 5, 0 P Pl G ke
| mge pr %?%}?&H&e%ﬁ célsgawlfé?@ﬂfeq :Jué ‘[ﬂg%cﬁ% r%#ﬁﬁt 204 duces a view

deforned i mage pro u0|ng uni t

éﬁ)alge URi shodfl 4 g oS Qﬁr é.rﬁ{h@lle yde?MeB%ﬁigé@ %rcgcﬂl%m\é' Lﬁm 206 produces

Image pro e i mage producing un

%foﬂnE@ﬁn%fs PleTRAe-HB @dsolBE&g epeiotb R & sh@%%m 7B the display

i mage producing unlt and thereafter converts th
%&mcn%ﬁit%d sk %né éﬁt@the HOrRhed %%é?aﬂﬁq yhtHBGR s them on the view
signal to disp he 1 mage on an external " nonitor or

15 1'ft%ﬁi inhde®: TRt Exéfép(i@pla Boftrdl ARG Y6 ﬁlt e%?z_eé D& formed images on

producing unit 204 produces a View I mage as

%%égsyig\;v'o lljdc: glgsége7b%' &Wﬁe&d'ﬁ?g %?efr&fyr%dﬁm% &Jp%%?ﬂa!@g a¥Shdwn in FIG.
7C.
Since the rectangular images in the beripheral portions are deformed into a
| trapezoidal shape in correspondence with the velocity and synthesized in this manner, the
20 images in the peripheral portions seem to be drifting (changing drastically) and blurry to
the eyes of the player. Therefore, the player can feel the speed of the moving object
operated by him/herself.
The image processing unit 108 can function as such a display control unit
207.
25 [0049] FIG. 8 is a flowchart showing the flow of a speed expressing process

performed by the image producing device 200. The following explanation will be given

with reference to this drawing. Note that this speed expressing process will be started,



def orned i mages (texture-nmapped objects U to bR) as
shown in FIG- 7B, the display control unit 207

sem -transparents the defornmed i nages and synt hesi zes
themon the view 15 field inmaggs That is, the display
control unit 207 synthesizes the deforned i mages on
the view field i mage by a bl endi ng, thereby producing
a display imge as shown in FIG 7C Since the

o &:aneplé, A6 gdtherGFith priogiecldSoP@E igRe iidplapRistth© B radeegame.
deforned into a trapezoidal shape 1n correspondence

VIDb$0]t he el o ivibenaRé cay PicB @ameas stafted pdtsp Isaome fhe inf¥@e producing
20 images in t he peri pheral portions seemto be

Helfck 200 récdivlGinn¢petitRBtihp@l hyd ugditesthd Minhih c&rﬂﬁ‘mﬁiéQﬁ the racing
of the player. Therefore, the player can fee

saeetepd3he movi ng obj ect oper at ed by hlniherSMf
The i nmage processing unit 108 can function as such a

5di splay cop iQlwhH the of%tlog%p{@%\:%bugﬂ @nit® 01 Srefeives an accelerator

fl owchart showing the flow of a speed expressing

Wp@fh? %ﬁ a BRIk OpeBHioRYa tsfé%nhﬁ@ﬂ)%el%&%ifdn” Qm‘i‘l %Véhﬁ?er ZRration, etc. of
he follow ng explanation will be given

rtFr‘é DBRE tht Orubhing afnﬁYHdﬁgmahE’élﬁ tlfﬁﬁt 2“‘“ ?d&@??ﬂe runmng conditions

expressing process wll be star ed or exanple
tegsdd %Bsﬂ%ﬁ r}uﬁﬁﬁg B8s&idaf efch %c&ﬁgﬁg It tlﬁl petdignt he ¢ ar

race garne. That 1S, when thé car race game is

gb@s 1jed ('ﬁfeelﬂlaég gﬂ%ducﬁr{he d&ABIS 0P 'bf&fﬁ@ésng vidle Ve it according to

recei'ves an operation input, and updates the runni ng

10 meﬂ@%n&ﬁlowgu{p@j@? rcar (step S302). 5 That is,

when the operation inpu eception unit 201 receives

an accel efigt i théjf?ﬁe%%tﬂrg@um@g Bhigk64 ?Rﬁfu@&é BWievi field image (driver’s

steering wheel operation, and a shifter operati on,

RA&w) Bdsed bhgnP LAY, mf(grlﬁﬁltl%H B8 irf ﬁ{édllrﬁégg N ARG gtorage unit 202
uni t” 203 updates the running conditions  (current

RAS ke AAning YO NNk RLlel B9 thefuhning?ea8itidh rﬁgantagmg%t 203.
operations. [0051] The 1 mage producing device

po@sdyces Theviape btdubink rﬂégﬁze 200 R LAk R vé{gc&}hﬁased on the running
running conditrons (stép S303). That is, the i'nage -

15 @59@;%“@&5@3@4)’204 produces a view fiel d i mage
rrver

e ’ That is, the velocity calculation unit 205 calculates the velocity of the racing
car operated by the player, based on the running conditions managed by the running
conditio_n managing unit 203.

[0053] The image producing device 200 produces deformed images based on the
20 calculated velocity (step S305).

That is, the deformed image producing unit 206 extracts, as texture images,
rectangular areas which are found in correspondence with the velocity calculated by the
velocity calculation unit 205, respectively from the peripheral portions near the four sides
of the view ﬁeld. image produced by the image producing unit 204. Then, the deformed
25 image producing unit 206 produces deformed images by texture-mapping the extracted

texture images on the objects ObU to ObR as shown in FIGS. 3A to 3D respectively.

[0054] The image producing device 200 displays a display image obtained by



view) based on the inmage information stored in the
i mge informati on storage unit 202 and the running
condi ti ons managed by the running condition managi ng
unit 203. [0052] The inmage proggci ng device 200
cal cul ates the velocity based on the running 15
conditions (step S304). That is, the velocity
cal culation unit 205 calculates the velocity of the
rsgaihegzing aie GPeT fdl@ tnipe dndehpleytiied inaged(sep I306).
runni ng conditions managed by the running. condition
managi ng Thut fis, 2083 dispR9 Z3htrdingnii DB EprroEHIEly RYnBeYiz&ethe view field
200 produces deforned images based on the 20
Giags! bAIdackd/BY el itnagk g?&ﬁcﬁ%@t- 20Hhgith tife defbiehedatRBeEstoduced by
i mage producing unit 206 extracts, as texture images,
HRE MTOMhT iHa88S th@iHF angit f 2061 theRedFRF I @sREASIEIHEe image . into a
with the velocity calculated by the velocity

5 GRéd rAlinANm4RE KigdBD and 8SPIRES it R kbe dxtQhltAhiRe ok BRANR!
portions near the four sides of the viewfield inmage
gb@ﬁ]c ed FRY eddagp1b,T0RGR: tRE QElEINSS B rdcikdéar opBated ByNte player is low,
def orned 25 i mage produci ng unit 206 produces deforned '
| SUBO 8 YidPYay! 9ot M8 SHERR i B1¢ heA exdynfitdsBed ah&lﬁsgfa ed. There are few
i mages on'the objects GbU to bR™as shown in FIGS. 3A
2] lo8SR0&] Bt YeripHeP) poitiohb 81 tHERGS 1B/ REhiE bR BIGSYA Ce
Zogig%gplays g diggpgy i%agg obtaineﬁ)ﬁyﬁ%% ?

synt hesi zZf}}@ id & aMieS Wirkt Arfle rERARUARArdlardefelciRby the deformed
i mages (step S306). That 1S, the display control unit

10 391%@8%%9%@%%’ WY RESd FRsel PEPYE WY F8ntthe IpERPReral portions of
produced by "the image producing unit 204 with the
dRd Qe HeldTRERS a?xﬁotgk'ﬁféjmgy ed 5% LS QEAE DYURIOLR respectively, the
produci ng unlt_206,_therea_%er converts the inage |n?o
Sroduchd BHQHBEA sHH%G?s}ﬁug%}_é t ch@ﬂ%esd' splays it on
the external nonitor or the Tike. [0055] For exanple,

when t he etRcithet Hahd!iN da3€ WhereCBié v@l@@ﬁﬁbﬁﬂ’lebé{cih%@ar is high, such
pl ayer is low, such a display imge as shown in FIG

QAdisSla$ YiHabe HsZ8@wanth HiG.PYBYiSbynthsiz&l ah@ digplyed. The peripheral
changes observed in the peripheral portions of ‘the

15 GoftRIndY¥rd &BH&ssed addrifting fehahPing drSstibAGAUHE bty ie&hé afsPRy image of
rectangul ar areas are extracted by the defornmed 10
IF@geRproduci ng unit 206 as texture inages
respectively fromthe peripheral portions of

This is because, since smaller rectangular areas are extracted by the deformed

image producing unit 206 as texture images respectively from the peripheral portions of
the view field image and texture-mapped on the objects ObU to ObR respectively, the
20 produced deformed images show great changes.
{0056] Then, the image producing device 200 determines whether or not the game is
finished (step S307).
In a case where it is determined that the game is not finished, the image
préducing device 200 returns the process to step S302, and repeatedly performs the
25 processes é)f the above-described steps S302 to S307.
On the other hand, in a case where it is determined that the game is finished,

the image producing device 200 completes the speed expressing process.



the view field i mage and texture-mpped on the objects

U to bR respectively, the produced deforned i nages

do not show great changes. On the other hand, in a

case where the velocity of thejyacing car is high,

such a display imge as shown in FIG 9B is

synt hesi zed and di spl ayed. The peripheral 15 portions

are expressed as drifting (changing drastically) and

Hoes7Yy i Md Bescelbaphbyve, magediag to Rhé&SprBnt ethbadimsnt, it is possible to
because, since smaller rectangular areas are extracted
hypilopaadBf ephed thd valgstywfabtigionag whidct #be aitiabygade.e

i mges respectively fromthe peripheral portions of

[oes58yi ew (Ol Eniboaggems)d t ext ur e- mapped on the objects

U to bR respectively, the 20 produced deforned

i mages shawhgrabave-aeRiged embo@idnt, Thehse hixebédiBgplained. where the
produci ng devi ce 200 determ nes whet her or not the B

5 gaftemked imbpdy sRestoldedearrSR Q) of tHe Rufakes Wieke vidw ifigld image and

determined that the ganme is not finished, the inmage
RYMmHeriigdg device 200 returns the process to step S302,
and repeatedly perforns the 25 processes of the

above- degfgvdiel def@ied F2@gest aySBdrrodedt fien Qt 1B&Ithi@ R number of
in a case where it is determned that the gane is -

kides shed view figld ifRge apd Sdifkdsn@ddevi ce 200 conpl et es
the speed expressing process. 17 [0057] As described

above, ageeegfimgle! B 4 Ee RIRIECHYIEBRAMBENof thd rabig car is displayed
possible to appropriately express the velocity of the

10 A®\sh6@n o) B3, 10) feb@nMilid bebs SRAGE ard @RRE] in( é8rh@pondence with the

15

20

25

Enbodi nents) In the above-descri bed enbodi nent, a case

RaRchf fiay BERKkBhEE as texWh€ Badel EronPthe ?feﬂ{;ﬁ@gl pIrB&Sofah&three sides
produced fromall of the four sides of the view field

hAREL tRd fbur SYdEh@at gRfuddHPWRIN sideTanREL e HBPBS téire-mapped on
be produced froma |less than four nunber of sides of

tﬁk&hrée%&tse(loﬁjebﬁﬁgﬁj,@&,%hﬂmiahﬂdyntﬁ@sﬁ_zc@.( anple, in
a case ere a vehicle image J of the racing car is

fo0591 ay eFurther, in the above-described embodiment, a case has been explained where
texture images having a rectangular shape are texture-mapped on the objects having a
trapezoidal shape as shown in FIGS. 3A to 3D. However, the shape of the objecté is not
limited to a trapezoidal shape, but arbitrary.

For example, texture images may be texture-mapped on objects having a
triangular shape.

Further, in the above-described embodiment, a case has been explained, as an
example, where movements are made in the depth direction in the virtual space as seen
from the viewpoint of the player. However, the direction of movements is not limited to
the depth direction but arbitrary. For example, the present invention can be applied to
the so-called vertical scrolling and horizontal scrolling, where needed.

In doing so, texture images may be extracted from the left and right two sides

in case of vertical scrolling or from the up and down two sides in case of horizontal

scrolling, and texture-mapped on objects having a parallelogram shape.



10 as shown in FIG 10, rectangul ar areas which are
found in correspondence with the velocity may be
extracted as texture inmages fromthe peripheral
portions of the three sides ar8ng the four.sides,
t hat exclude the down side, and these may be
- texture-mapped on the three objects (objects by,
oL, and R) and synt hesi zed. [0059] Further, in the
al989el desBurthsadingh abio veedascribedcerseodimenth denexpkaiatipmbas been given
where 15 texture images having a rectangul ar shape
dreemployingea wapplevehiele (taginghjagicwhichaunnip avirtual space as an example. .
trapezoi dal shape as shown in FIGS. 3A to 3D. However,
t Heweteapthe piesehtcinvdsjtimnt @nite applied kd myt elfettqvatual moving object) that
trapezoi dal shape, but arbitrary. For exanple, texture
i magessIn apyrtipd spaext ur e- mapped on obj ects having a
triangul ar shape. 20 Further, in the above-descri bed
Senbodi menfqr exanpde ahdstubleftyingobjeat Getlplaas, passengrapiahe, etc.) which
where novenents are made in the depth direction in the
vilies ined vistpalcspacesmsye be thefabjent bheperatéspoi nt of t he
pl ayer. However, the direction of novenents is not
|[086t]led tThe presendepplivadon elime pribrity aséd dn dapanededPatent Application
exanpl e, the present invention can be applied to the
e 2604-&63 82dy the cahtestosfovhithn i iacatphatddzerdiain gcemirktyng,
where needed. 25 In doing so, texture inages nmay be
extracted fromthe [ eft Imudtrial gpplidabilitgi des i n case
of vertical scrolling or fromthe up and down two
104086 i n Aseerplainel ctborenaadordiag rtol the mgeseandnvention, it is possible to
t ext ure- mapped on objects having a parall el ogram
ghayide afi 8mafdpidhcihgrdehiee, a ispeedhsxpedssivig miktbed, idd@dh program suitable
enbodi nent, the expl anati on has been given by
dopdmpyopriptely ekpressidg the Bpeddeof(armeving obj@ty) inwhiighallsgis. | N
a virtual space as an exanple.. However, the present
i nvention can be applied to any object (virtual noving
object) that noves in a virtual space. 5 For exanple,
a virtual flying object (jet plane, passenger plane,
etc.) which flies in a virtual space nay be the
obj ect of operation. [0061] The present application
clainms priority based on Japanese Patent Application
No 2004- 163824, the content- of which is incorporated
herein in its entirety. '
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Industrial Applicability 10 [0062] As expl ai ned above,
according to the present invention, it is possible to
provi de an i mage produci ng devi ce, a speed expressing

met hod, and a program suitabl ej9gfor appropriately
expressing the speed of a noving object in a virtua

space. 19 CLAIMS [1] An inmage produci ng device,
conprising: an inage information storage unit (202)

whi ch stores image informtiCbAIMBch defines a

scenery image to be laid out in a virtual space; 5 an

dbler Aniimagé ppodtcing devite,@omprising( 201) whi ch recei ves an
operation input for a virtual noving object to be

nov egh inmagehefornatiaradtompaanit (202 owhi¢igsteren ithagednformation which
managi ng unit (203) which nmanages a noving condition
défitdser scemary gagdiodetlaldase th ovirfuhlespaesei ved oper ati on
input; a view field i mge producing unit (204) which

pr odarcegeration ieputfre@ptioh MY €261 evhicH 2 céivesrardopertiddhpit for a
of the noving object, based on the stored i mage

ivirfual Allingrobierttd bemonedmahe vivadl saceondi tion; a

vel ocity cal culation unit (205) which calculates a

vel og ioyingfcoblligion@vinaginghin@q03)basel ndRaddie Hewiageshdition of the
novi ng condition; a deforned i mage produci ng unit

AR et Bagpdlonahit secaivel Bpaation ir%up, redeterm ned 15

area based on the velocity fromthe produced view

fi el gvienefgad iae Roeeiss anid(Zah uheithrolditry a vidw Akldeshage seen
by deform ng the extracted inmage into a predetermn ned
shapevieading oflihe PhéMng @?‘Eét@basﬂéﬂ oh the?8ldted Whhgdlinformation and the
synt hesi zes the produced view field i mage and the
Baggsdadodef esmidon;mage and di spl ays the synthesized

i mage. [2] The image produci ng device according to

cl ai fvellociBlcaligdtRinurse2d5 Owhieh FEIdulatsd @8 eRIcas BE tHROM&NIhE object
(206) extracts the inage of the area, which is found

based onntlespansped eeovihg borddioryel ocity, from a peri pheral
portion of the produced viewfield inmage, and

pr odudefsrmidikinthgt @raRding B 206 whiok dxtyctda Diidpe v atph@ietermined

area based on the velocity from the produced view field image, and produces a deformed
image obtained by deforming the extracted image into a predetermined shape; and

a display control unit (207) which synthesizes the produced view field image and
the produced deformed image and displays the synthesized image.
[2] The image producing device according to claim 1,

wherein said deformed image producing unit (206) extracts the image of the area,
which is found in correspondence with the velocity, from a peripheral portion of the
produced view field image, and produces the deformed image obtained by deforming the
extracfed image into a shape which covers the peripheral portion of the view field image.
3] The image producing device according to claim 1,

wherein said deformed image producing unit (206) produces deformed images by
extracting, as texture images, rectangular areas which are found in correspondence with

the velocity, respectively from peripheral portions near four sides of the produced view



extracted inmage into a shape which covers the
peri pheral portion of the viewfield image. [3] The
i mage produci ng device according to claim1l, 25
wherei n said defornmed i mage proguci ng unit (206)
produces deforned i mages by extracting, as texture
i mges, rectangular areas which are found in
correspondence with the velocity, respectively from
deild phageabndoeriremappiag thd extractsd deguefimhpxes pspedticay on four
view 20 field imge, and texture-mapping the
ebjacachiawthgt exdpereidalvhges whidpeasiet thel peripherhoportiomdyyfahe siew field
havi ng a trapezoi dal shape, which cover the periphera
pmagé.ons of the view field image. [4] The image
produci ng device according to claim1, 5 wherein said
4B pITay iregd prolludifg devicdOatkoRigip totdlAmspar ent s t he
produced deforned inage, and synthesizes it with the

5 pr odugetbiy savdispRl dohtidait (267) b pRashaesds e Prodiced deformed
nmet hod i nvol ving use of an inmage information storage
e, ahd Githesiils Gthwith egrodutag Ridwfildimugen whi ch
defines a scenery image to be laid out ina virtua
gPRCA speed slngeish%dn&ﬁwmvsmﬂg 1 AAnOME@infermatioR dtorage unit
receiving step (S302), a noving condition managing
$26D, WhidB2)ores ithak @Wofrh&ldd WHBH Be RRRAUCERGy Shege to be laid outin a
(S303), a velocity calculating step (S304), a deforned
Ivicage spiceddacd migthet@PmpBdiag) , and a display controlling
step (S306), wherein: at said operation input

10 I ecehy bpétatdredp(iS36edying @&EQ%BE h bVl dftdh rdanaging step (S302),
virtual noving object to be noved in a virtual space
laSviéve GRidvigthge bRodukingaited (SDY3 )N veIoBHY w@maﬁ@gggep (8B 03, & deformed
(S302), a noving condition of the noving object is
ARSI ARARE GhepISITTS, dnBGEi YRSy ENRFALALAp (NB0k), at sai d
ViGM/??e|d ?nage produci ng step (830§?? aviewfield
| magehsRan af sadvgeratidrLivpal rdteitingtsted (8BY2)Ngh OPreEdn input for a
produced based on the stored i mage i nformati on and
vireualB ARt HjE it Be BNl in DvirtuRspate Batdtivedt oCi ty
calculating step (S304), a velocity of the noving

15 obj S_@tt sal Sm6ing badigen maasd g ep (HF0 A PNRGethgOMdifi@n of the moving
condi ti on;
object is managed based on the received operation input;

at said view field image producing step (S303), a view field image seen from a
viewpoint of the moving object is produced based on the stored image information and
the managed moving condition;

20 at said velocity calculating step (S304), a velocity of the moving object is calculated
based on the managed moving condition; |

at said deformed image producing step (S305), an image of a predetermined area
‘based on the velocity is extracted from the produced view field image, and a deformed
image is produced by deforming the extracted image into a predetermined shape; and

25 at said display controlling step (S306), the produced view field image and the
produced deformed image are synthesized and displayed.

[6] A computer-readable information recording medium which stores a program for



at said deformed i mage producing step (S305), an inmage
of a predeterm ned area based on the velocity is
extracted fromthe produced view field i nage, and a
defornmed inmage is produced byadeform ng the extracted
i mage into a predeterm ned shape; and 25 at said
di splay controlling step (S306), the produced view
field i mage and the produced deforned i mage are
symitdibeg z edmantr th Sipttayed. anfiffagdinfompatioarstoregedaiid (202), an
i nformati on recordi ng nmedi um whi ch stores a program
Ppera@dn inpahteceptionnmita(20 brpuieeing eonblitivetmaraghs wit (ROBYE view
i nformati on storage unit (202), an operation i nput
fieldeptaige praducing(uAt 204 )aa Nelotingcaonlaidn @it (POBREIdeHrwed image
(203), a view field imge producing unit (204), a
peddocingyunitdP @6l aid Ddisplay toftzd mhit (20Mef or med i mage
produci ng unit (206), and a display control unit
5 ( 207wherbinnk#id émBge infdrehatioR g rdgdfuditTRO2)forss Riaag enfdfhition which

(202) stores image information which defines a
defmsnyscenthyg tmage b dellt dudinta Virtual s?hdfel; ual space; said
operation input reception unit (201) receives an
opersaid operativaihphitaeceptivh ibhit@b01) Fessived afbp&eation Ripkefor a virtual
noved in the virtual space; said noving condition
MRRAG dbjedt o be (130 intBe &RS[] $pad®Vi Ng condi tion of the
10 novi ng object based on the received operation
| NpWaid mavithg\coaditibh elatlagifB ARt P20B] WednAesinbving @dndition of the
produces a view field i mage seen froma viewpoint of

10 inbeingwbijety badel @aithe feasiwdd Operhtivh par ed i mage
i nformati on and the nanaged noving condition; said
vel aald viewdletdinddePRodiiting «rdO@D4Fploatidedtatie v ¥Rl iRkt ¥een from a
of the noving object based 15 on the managed novi ng
viergbint ONthe 98 vinglebjoctBited BRUR: 1608 WahlintHratib 8 the managed
extracts an image of a predeterm ned area based on
mbeingebaditiby; f rom t he produced view field image, and
produces a deforned inmage obtained by deform ng the
ext rsaict wdbdityagiulativn vait e ehRutR N SERYOF tlﬁﬁﬂoﬁiﬁg @bject based
di splay control unit (207) synthesizes the produce

15 oti the/nidnabell mowigg canditivhe 20 produced def orned i mage
and di spl ays the synthesized i mage.

said deformed image producing unit (206) extracts an image of a predetermined area
based on the velocity from the produced view field image, and produces a deformed
image obtained by deforming the extracted irnége into a predetermined shape; and
said display control unit (207) synthesizes the produced view field image and the
20 produced deformed image and displays the synthesized image.
[7] A program for controlling a computer to function as an image information storage
unit (202), an operation input reception unit (201), a moving condition managing unit
(203), a view field image producing unit (204), a velocity calculation unit (205), a
deformed image producing unit (206), and a display control unit (207),
25 - | wherein: said image information storage unit (202) stores image information which
defines a scenery image to be laid out in a virtual space; |

said operation input reception unit (201) receives an operation input for a virtual



[7] A programfor controlling a conputer to function

as an inmage information storage wunit (202), an

operation input reception unit (201), a noving

condition managing unit (203)22a view field inmage
producing unit (204), a velocity calculation unit

(205), a deforned image producing unit (206), and a

di splay control unit (207), 25 wherein: said inage
inmdvangrebjecino bt arcage inithetvitt@ 3pacef or es i mage

i nformati on which defines a scenery imge to be laid

out baid mowing eoaditRipasiaghithitqRes ahaiges & pidvidge@@Bitiodrds the
unit (201) receives an operation input for a virtua

22 vinmohjeg bakides the ed2bvedpetibn idgug Vi rtual space;

sai d noving condition managi ng unit (203) manages a

novi seid eemdii¢ld dfagd probiecinganit (T49 BiRivkedsied fld thife seen from a

received operation input; said view field imge

5 picvepointng thembving @8jec) basbdcrshé stéreMntage irfo iR 458 ¥ managed
froma 5 viewpolnt of the noving object, based on the
siotigdedndaym; | nf or mati on and the managed noving
condition; said velocity calculation unit (205)
cal csdi@velscity ¥t Sidnyulf (20 PcdBNAteda OBb &6 oS Bthvirobject based
the nanaged noving condition; said deformed inmage
Ph Al bitgeld Mdvid 2EMitRE r act s an i mage of a
predeterm ned area 10 based on the velocity fromthe

Pr 0disGE defoiraNd fnﬂ@le%)r(bdﬁéﬁ% m@{goey SGteR%namdss 6f AR determined area
ng

I mage obtai ned by deform e extracted image I1nto a

10 paRdohahdidlecinshiamahe pridusdl HeH i AYageOMMd Roddies b deformed
(207) synthesizes the produced view field inmage and

ihage dUtagerBddsehRmEREE &PYRJaREgE RO h PYlelddBined shape; and
synt hesi zed 1 mage.

said display control unit (207) synthesizes the produced view field image and the

produced deformed image and displays the synthesized image.



