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1 DESCRIPTION IMAGE PRODUCING DEVICE, SPEED EXPRESSING
METHOD, AND PROGRAM 5 Technical Field [00011 The present
invention relates to an image producing device, a speed expressing
method, and a program suitable for appropriately expressing the speed of
a moving object in a virtual space. Background Art 10 [0002]
Conventionally, game devices for business use and home use have been
widely spread. With such a game device, for example, one can enjoy a
race game by a vehicle such asgicargielfguch a race game, for
example, the player typically operates a controller or 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. [00031

R PBUEN & ICe faiie hasPAED Beat RGTGWRCWINS FEIthie, engINEROGRAM
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. Fui hey technique has also been
disclosed, which connects a plu:taﬁl%/ﬁ%%glo%ﬁ%gme devices by a

lEnsMissiamdipesstor fwerdhplayed fAeH e 9amMelRLiSXAMALE,; S8&ed
Patent Literature 1). Patent Literature 1: Unexamined Japanese Patent
ApphisatiomKOKAnPublicationsNebK 85183 (prlBetpfek&nd)he speed of a
Disclosure of Invention 25 Problem to be Solved by the invention [0004] In
BURVRRHBISE! Pt Ga &R %he velocity of the vehicle is notified to the
player, generally by displaying alg)allgf(ugrgm%fdaAsfPeed meter or the like on

the game screen.

[0002] Conventionally, game devices for business use and home use have been

widely spread. With such a géme device, for example, one can enjoy a race game by a
vehicle such as a car, etc.

In such a race game, for example, the player typically operates a controller or
the like, and drives an FI machine, a stock car, or the like, which runs in a virtual space,
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
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
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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2 Further, as the vehicle moves, the background scene, etc. to be
displayed are also changed. However, such displays have not been
enough to make the player sufficiently feel the sense of speed
corresponding to the velocity of the vehicle. Therefore, many 5 players
have requested. renditions that can make them feel the sense of speeql
corresponding to the velocity. [0005] The present invention was made in
view of the above-described circumstance, and an object of the resent

invention is to proyide an image producing device, a speed expresging
Tho st XYY Giniih SRR o el L S SpEe D
MeUiRgG. 10 object in a virtual space. Means for Solving the Problem [0006]
An image producing device according to a first aspect of the present

invention ¢tmprisesieh dnpyes hfernativarstarags Wﬁmﬂa t@@%‘[@}@%ﬁ@@&%ntly
reception unit, a moving condition managing unit, a view field image .

preldbeitgsarit sacoeleritgseansinationhanitl eitb debormbid imagbaprasucing y
unit, and a display control unit, which are configured as follows. [0007]

P s RS AU SOSPA SR LA HEE [RFREE foFmAton hich

deHDgR, AiFLENGH WIRYR, L0 be laid outin a virtual space. And the

operation input reception unit receives an operation input for a virtual

paoving objeiet fecbermenaedidn he 20wyl SPaEe BT tNBMMING cumstance,
condition managing unit manages a moving condition of the moving

Bifedr Pusdd biheheseatbiverioperatiproinpuin [0S sTheviendfielcbimaged
groducjng unijt produces a view field image seen from a viewpoint of the
ﬁB&?ﬁﬂ%&}?&lﬁPﬂa%&H%%twmﬂliﬁ%&@éﬁ%ﬁ%ﬁéﬁ@ﬁ@ﬁ%ﬁ the Fpredagfeédmoving

%?é@@ﬂl g%ﬁ)g@@gd the velocity calculation unit calculates a velocity of

the moving 25 object based on the managed moving condition. Further,

the deformed image prodwgsags for Solving the Problem

[0006] An image producing device according to a first aspect of the present invention
comprises an image information storage unit, an operation input reception unit, a moving
condition managing unit, a view field image producing unit, a velocity calculation unit, a
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 calculates 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



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 image into a predetermined shape. Then, the
display control unit synthesizes the produced view field image and the
produced deformed image and displaysithe synthesized image. [0009]

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

5 deformed according to the velocity and synthesized, the image of the
synthesized portion seems to be drifting (changing drastically) to the eyes
cﬁ/%gee pllrzi(f/)efl.p'%eereet Slgle]flﬁ%es%zig(fjer géﬁ%eé}ethg é%%/sé BrEpely o ypiesizes the
r}ﬁﬂ&dﬂ&@bﬁs‘& hﬁ}ﬁgh%@%a&ﬁ@ s ap?@éH_éEdthgeﬁH‘ﬁ%q{ Ofntg%em%/dn isplays the
object in the virtual space can be appropriately expressed. 10 [0010 he
defoheseddimage producing unit may extract the image of the area, which

is found in correspondence with the velocity, from a peripheral portion of

tHYBrbducddaview el hadguearnd prodties tier deforpleddmeagsobtainsdn) is

ey

i i in . shape which covers the
Sb%%?foergm&%rt e extracte |ma$e| to % ;ﬁ f

peripheral porioi of the Vit ety e AL LeinEd i Hhaggedportion
the.peripheral pesionis %rﬁ}ﬁgi@&%@&”%@l?y%% the t}{gl%ﬂ%g ndry, refore, the
synthesized, the image of the peripheral portion°’seems to bedrifting o
thizyeyesrokthedlayer oAspadesiibethe speediefithe movreeblect can he
appropriately expressed. [0011] The deformed image producing unit may
produce defériéeriiadis fpedxeiatiing)asnextbieinagdes, viectangular can be
areas which are found in correspondence with 20 the velocity,

raé?ﬁg%%tk ?Fi?ﬁ?sﬁ%gipheral portions near four sides of the produced view

10 figld inagerang isxture; maprpinguthe. %%%g%g%’&eﬂ%@? 6% of the area which
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respectively on four objects having a‘trapezo I'shape, w cover the
petipheral pordonsafihe wigwmiield inage:dn hishpse S PSEItASS the produced

rectangular images at the peripheral portions are formed
view field image, and produce the deformed image obtained by deforming the extracted
image into a shape which covers the peripheral portion of the view field image.

In this case, since the image of the peripheral portion is deformed according

to the velocity and synthesized, the image of the peripheral portion seems to be drifting to
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
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 peripheral portions are formed
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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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. 4 [0012] The display control unit may semi-transparent the
produced deformed image, and synthesize it with the produced view field
image. In this case, the synthesized portion seems to be blurry to the eyes

of the player. Therefore, the player can feel the sense of speed of the

r[‘@@‘ﬂﬂg Ob@ﬁ; QRS@I%@&(W&'WQ? r«%ﬁ“«t{gggp%lréaﬁis %%epq(%%gs?% ’ogmed image,
method according to a second aspéct of the present invention stores
imagenintefpaationhwhichrsirftesiasernenyimage to be laid outina

virtual space, and comprises an operation input receiving step, a moving
condition Aaihagittgestis, WM@@MI@@M&QESpmmH@%hm}ama:mmyes of the
calculating step, a deformed 10 image producing step, and a display

Bgaﬁ{ﬁfoni J St ’Be{%m%rli’lé?@’c‘@ﬁﬁ%ﬁlr AERSBWDTO 01 AnErrstviae plaect operated
gggﬁg{}g&g’g@ut receiving step, an operation input for a virtual mo_ving

object to be moved in a virtual space is received. And at the moving

pooidition Mapagingpstenna MAVIAERNGIEN of e MANGQRIBE IS sent
managed based on the received operation input. Then, at the view field
Mg gpredusingstepfearview field dbdefagesseencfrom aviewpaint efttine
moving object is produced based on the stored image information and the

MARAGBE BV BBRERIGH. TODRSP AN VRKine chiutang aepnditon
L e o O RS {8

conai - An orntea iImage producing step, an |

predeieumioed arpabased omiheNelsity isexiacied romihearoduseds.

view 20 field image, and a deformed image is produced by deforming the
Btdtted imageinto epqpredetermminedishapespthanypatdhendisplatir a virtual
controlling step, the produced view field image and the produced

T SpaTaata T é@é%}@%{ﬁég{%lmﬁigm%ﬁé@d. And at the moving condition

managing step, a moving condition of the moving object is managed based on the
received operation input.  Then, at the view field image producing step, 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.

[0015] At the velocity calculating 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 1s, 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 aresult, 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 example, a peripheral
portion) is deformed according to the velocity and synthesized, the image
of the synthesized portion 25 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 5 appropriately expressed. 10017] A
program according to a third aspect of the present invention is configured
ta%gontrotleia com Sustbt?ir (including an electronic apparatus) to function as the
a

ove-describec image producing device. 5 [0018] This program can be

stored on acapitereadable inform QEWJSFB{QB?%@%?QV"%BQ@%‘ %hcggﬁ%lired

compact disk, a flexible disk, a hard disk, a magneto optical dis igita
Wdeotdisk campagnéticiaiey anseamieandustaranemenineien [0049] The
above-described program can be distributed and sold via a computer
e diTeatish nasR BRI IsIEptsHiently from a computer on which the

f(§89§ m isTJ[O executed. Fgrther, he above-described information .
ecorging MEAIMECER B8 st a0 Ard SBiE RersBIfdBFn A trording

%Bﬁ@ﬁcﬁg@gkﬁg %tIHIME%'ﬂQXL%@@QILf‘%Cl%% ?ﬁ%f(? e;[rr]ne%%{g[seomtical. disk, a

invention, it is possible to appropriately express speed of a' moving
ohjedtinleovitikipd spaceid bBrietesecriptian:oh Eiawings [0021] [FIG. 1]
It is an exemplary diagram showing a schematic structure of a typical
HaHE devidbeorbokiehsanbied ateetrodusihg devibetateotding trarcomputer
gglnbodiment of the present inventian is realized, [FIG. 2] It is an ‘
BB TR BT B S h TR G S &b es O R SR epiaich Ser iRl of
theimage PIRFLCHG ARVCa ARG S RROHMeNLof fe Drggent
distributed and sold independently from the computer.
Effect of the Invention

[0020] According to the present invention, it is possible to appropriately express the
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.



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 25 object. [FIG. SC] It is an exemplary '

diagram showing one example of the shape of an object. 6 [FIG. 3D]itis

an exemplary diagram showing one exagmple of the shape of an object

[FIG. 3E] Itis an exemplary diagram showing correspondence between

the shape of each object and a display image. 5 [FIG. 4A] It is and by

exemplary diagr 0W|n one exam Ie of information managec

runnlrf)g cg diti or?r]]3 anggailﬁg Gnie ofsfhe LS BrEEsInG detel Tﬁé‘ i’é]’e ofan

Itiscan exemplary diagram showing one example of mforma_tlon mgnaged

by the running condition managing unit of the image producing dewcm_—:‘.

[FIG. 51 It ig°&n. xgmplarycdiagsany ShewingBHeiexanRieeleveWdild: the

10 |ma e depicted by an image producing unit of the image producing
[i’ﬂﬁl@s‘l @Aﬂ%%%h%%?é@ﬁﬁ%@ﬁdlagram for explaining how a

deformed [ roduced iFIG 13 It is an exemplary diagram for

explalnlng I'IlfuiﬁEjl haé]ae HARRATS i:%‘dﬁ’cg’t?vi@%ﬁf@ eyt S b formation

examplany, diagi f%méﬁ'm% AW feformed image.is . produced.
[FIG. 7A] Itis an (i?(gemplary dlagragr%%/howmg (fnlén%?(%ﬁp?e o$ AVieWw ield
image to b¢HiadiBigdis an exemplary diagram showing one example of information

managed by the running condition managing unit of the image producing device.

[FIG. 5] It is an exemplary diagram showing one example of a view field

10 image depicted by an image producing unit of the image producing device.
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[FIG. 6A] It is an exemplary diagram for explaining how a deformed image is

produced.

[FIG. 6B] 1t is an exemplary diagram for explaining how a deformed image is

produced.

[FIG. 6C] 1t 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
images to be produced.

[FIG. 7C] It is an exemplary 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.

[FIG. 9A] It is an exemplary diagram showing one example of a display
image.

[FIG. 9B] It is an exemplary diagram showing one example of a display



[FIG. 7B] It is an exemplary diagram showing one example of deformed
20 images to he produced. [FIG. 7C] It is an exemplary 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 showing one
example of a display image. [FIG. 913 1 It is an exemplary diagram
showing one example of a display image. [FIG. 101 Itis an exemplary
diagram showing one example of ad isplay image in which a vehicle is

displayed. [Explanation of Refepenceibumeralsyh 02k 00 19amelevicemage
101 CPU 102 ROM 103 RAM 104 interface 10 105 controller 106
Bxvdrshlaneoeys 10PI¢D-ROM drive 108 image processing unit 109
audio processing unit 15 110 NEC 200 image producing device 201
operation input receptiohit ation of Reference Numerals
5 [0022] 100 game device
101 CPU
102 ROM
103 RAM
104 interface
10 105 controller
106 external memory
107 DVD-ROM drive
108 image processing unit
109 audio processing unit
15 110 NIC
200 image producing device
201 operation input reception unit
202 image information storage unit
203 running condition managing unit
20 204 image producing unit
205 velocity calculation unit
206 deformed image producing unit
207 display control unit
Best Mode for Carrying Out the Invention
25 [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



202 image information storage unit 203 running condition managing unit
20 204 image producing unit 205 velocity calculation unit 206 deformed
image producing unit 207 display control unit Best Mode for Carrying Out
the Invention 25 [0023] The embodiments of the present invention will be
explained below. Embodiments in which the present invention is applied
to a game device will he explained below in order to facilitate
understanding. However, the present invention can 8 likewise be applied
tplinform tion Ezgr%cessi{pé?1 aﬁparatuses.such as computers of various

o5, PUAS. Boitabie {S18PHORS, 6. PhAPIE: HBribkitmAEAg et various

X
ep - . .
explainashelow. arednigngded for explanation. notto,fimis the %gﬁ%%;gﬁ%@%ezow
present invention. Accordingly, though those having ordinary skill in the
areconlehériploy embadimentsin whicheagh: clement or alldhg:glementention.

of the present embodiments are replaced with equivalents of those, such
MR iﬁféﬁt&lm@é@sbé&iﬁm@@e@mrph@gtup@@ﬁmeoptémdmemwmems in
S S0 Epopm . Asan oepay desanshones L
S R L ST, e
thigediagram. [0025] A game device 100 comprises a CPT) (Central
Processing Unit) 101, a ROM (Read Only Memory) 102, a RAM (Random
AlEds Methevsndiogyidn interface 104, a 15 controller 105, an external
memory 10}%’(}8' P}é[gm( %i(%ﬁ?}!l&?fr%?atgsan? Igflg;xl/:\;r?glvell Cslgl\lleem]é?iz’strucmre of a typical
10 game device on which an image producing device according to the embodiment of the
present invention will be realized. The following explanation will be given with
reference to this diagram.
[0025] A game device 100 comprises a CPU (Central Processing Unit) 101, a ROM
(Read Only Memory) 102, a RAM (Random Access Memory) 103, an interface 104, a
15 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
Interface 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 game device 100, the program will
20 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
25 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



an image processing unit 108, an audio processing unit 109, and an NIC
(Network Interface 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 game device 100, the program will 20 be executed and the
image producing device according to the present embodiment wilt be
realized. [0027] The CPU 101 controls the operation of the entire game
device 100, and is connected to each element to exchange control

siglqal and data. 1;(8028.]_“3 ROM 102 stares an WE (Initial Program
1Saden o He Wadlitad! oy i?ﬁ?ﬁ%éfﬁ?élg%’é{ffé’r]t & power is turned on,

ion ich\trigge , ‘ 'D-ROM L
e o AL S, P R Bl o

102:sioresd gungren and vasioths dateDfeav, operating: SYSIE Nt R8EEFSRRY came
for O controlling the operation of the entire game device 100. [0029] The

RENPARisafsk dethporaripisting data and programs, and retains the

m and data read out from the DVD-ROM, and other data necessary
. ?@ﬁgé e S%%é%‘&‘?‘r‘? STl ERBR LSOOIt 0 Cfriscebistragperation

%P%W%ﬁ%(%h@%glggfﬂgg J:H&gﬁ%c‘%g' g’ngecellvﬁes caorrlniocﬁ?rra gggl ilrclp}cjites direction
given by the'user when playing the ga e. The controller 105 inclides
disectionrckeyseseletion keys, etc. [0031] The external memory 106
detachably connected through the interface 104 rewritably stores data
iH¥iZhting theepratress skamesyol edgariebbatanfchat thdugh the interface 104
comr%gnication Io%sfi(records). The user can store these data on the

SRUBHRAPMEITSPy 9P 6 NHEIE Re dife By b UG indtriRtioR&ArotRih of chat
10 %lﬁr&%ﬂ{{%%%l@s [8'9036%113 he”i%\e/ D-sle::eroc'gl tgtcg’g l[%ggeeg E)anc;[rrll thV%éﬁn(e? Mmemory
drive 107 stores a program’ for reélllzmg the game and image data A
aodigitata ackampanyingnhe 8ameodRd8lich the controller 105.
[0032] The DVD-ROM to be loaded on the DVD-ROM drive 107 stores a program
for realizing the game and image data and audio data accompanying the game. Under
the control of the CPU 101, the DVD-ROM drive 107 performs a reading process on the
15 DVD-ROM loaded thereon to read out a necessary program and data, which 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 (unillustrated) 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.



10

15

20

25

the control of the CPU 101, the DVD-ROM drive 107 performs a. reading
process on the 15 DVD-ROM loaded thereon to read out a necessary

program and data, which are to he 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 GBU 101 and an image calculation
processor (unillustrated) provided in the image processing unit 108, and
thereafter stores the data. in a. frame 20 memory (unillustrated) provided

in the ima ocessing unit 108. The image information stored in the

TRl qﬂ@@%nﬁﬁé‘%&@é‘ ngﬂ%ﬁsé?%l Bredbterisipidly perform an

, _the
frame memaory Is‘conve

syechignizationiming:ang f%m%ért%mviﬁ%{;ﬂg%%igg%fn%g‘%ﬁ connected . a1

to the image processing unit 1.08. Thereby, image |spﬁays of various

typesdarenavailableic2 540034} Note dhatiihe iag e FalfiAALiON RIOEE RS Wbtain -
can rapidly perform transparent operations such as overlay operation or a
Bradritigioraneldimensienabintades tandreaturate-dperations efacarisusen from

tz}/ es. 10 Further, the image calculation processor can also rapidly
pngéFrWrg?%%ﬁeVPSWo%ofb?%ndering, by a L, buffer method, polygon

isvspation placegin g Al (ice-dimensional spage and nawing, g .

various texture information a obtain a rendered Image of t

polygamptaced indhenvidpabibreesdimensional space@s SEERIMAMS & speaker
predetermined view position. [0035) The audio processing unit 109
tonlestnadilivv et dtout frdimrthe, DYO-ROMrintd aftanalpy acdjohe audio
signal, and qutputs the signal from a speaker (unillustrated) connected

e Either iderifie contraliaf thend pustoitare buibndrbiedsingurse of
HAILEOR apRelals sund Sleeisand Music, dala o he S‘%ggg%%gghge in

course of 10 the game, and outputs S COrrespo

fooosthe speaker€0036] The NG A0 s forronageting e game ey i%%mputer
100 to a computer

communication network (unillustrated) such as the Internet, etc., and comprises a
10BASE-T/100BASE-T product used for building a LAN (Local Area Network), an
analog modem, an ISDN (Integrated Services Digital Network) modem, or an ADSL
(Asymmetric Digital Subscriber Line) modem for connecting to the Internet by using a
telephone line, a cable modem for connecting to the 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
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
position designations and selection inputs from the user are connected. Furthermore, a
general-purpose personal computer may be used instead of the game device 100 of the

present embodiment.



communication network (unillustrated) such as the Internet, etc., and
comprises a 10BASE-T/106BASF;-T product used for building a LAN
(Local Area Network), an analog modem, an ISDN (Integrated Services
Digital Network) modem, or an ADSL 15 (Asymmetric Digital Subscriber
Line) modem for connecting to the Internet by using a telephone line, a
cable modem for connecting to the 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
1@8% ?ﬁgy bé}‘ki%ﬁﬂtj’&% t‘iBCBJé?fB%W Bokisine Rinétidns as the ROM

102, the RAN:193; the SXigmal memanyr 430 ie DURREM, 10, Ae 0898 mage
on the DVD-ROM drive 107, etC. by using a large-capacity externa

steragengavice: suehaasoadharth digkp RienE bRtBEAiHdS: alSPPISEIRIED explanation

employ an embodiment where a keyboard for accepting a character string

editireg mput frohr thearsetoand dapoeuse for accepting various 25 position
Sgﬁai nations and selection inputs from the user are connected.

armoréa ‘Q(@ﬁ@ r%WQﬂH?H&@ﬁ@FS%%FE@rﬁfﬂﬁ?ﬁe‘f‘%ﬁ’ﬁ?&@&ééﬂ%@%on unit
of fhe, gam y9%yfggn%gﬁgtms)epa%%%?@ba%%g%é%g O%EJaain%% 50,

(Schematic Structure of image Producing Devic 1S SRS

diagram shwing:a Sehe matic,stiv @H&ﬁl@tﬁéﬁ%ﬂﬁ%@, R raduGing Qﬁxgéep_roducing
200 according to the present embodiment. The following explanation will
beigien aith Bfelencentothisididgram. 5 [0039] The image producing

device 200 comprises an operation input reception unit 201, an image

information 'Sto A& tHie2 59l D rUHNRg CarfaRtoRan R dbirgs prdpeiB gadsvice 200

[ roducing.unit 204, a velocit .cglculati n unit 205, a deformed . .
e S E L B oAU 209 & HE Bt
wihhe giyendea case that the image producing device 200

[0040] First, the operation input reception unit 201 receives an operation input for a
racing car (virtual vehicle) which is to be run on a circuit within a virtual space.
For example, the operation input reception unit 201 receives an operation
15 input for a brake operation, an accelerator operation, 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
operated by the player, and efc.
[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
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10 is applied to a racing game where a racing car, which runs on a circuit
within a virtual space, is operated. [0040] First, the operation input
reception unit 201 receives an operation input for a racing car (virtual
vehicle) which is to be run on a circuit within a virtual space. For example,
the operation input reception unit 201 receives an operation 15 input for a
brake operation, an accelerator operation, 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. .
B o O S s et HiSge it obiec
\@BEQQQ@g%gSS@%Qng‘IQQQS, etc. which include the running path on the
circuit within the 20 virtual space. Other than this, the image information
storage unis20Ristoses dmagecdniatmatinn Whishndefingssa phasalitynef unit 206
racing cars including the racing car to he operated by the player, and etc.
fOvAD]-mIRhSE tHadehagednroaishtiorietsiadectmit 282 Stbké sotfigezoidal

' h in FIGS. 3Ato 317. Th bject
correspond 1 U RGAL 0 95 o L GA UG e (avithremor
ok $Rag8 IR ARAIREIAIG 25 RO Elode Ay DAL 15, the oblect

ObU corresponds to the up side, the object corresponds to the
fuwa]side, Tierohjes; Qaicenraspapas @ theoethside. amd thegbiehditions of
ODbR corresponds to the right side. As will be described later, the
hsrorfietlGthaperpreducihy Riae2cedtétuvenimapenthis dmagebeofther racing cars
e/%r.i heral portions to these objects ObU to ObR. 5 The DVD-ROM Iogded
lff%eaﬁ\?ﬁ-ﬁwa&ﬁ@ Y107, the external memory 106, etc. can function

as such a%@@gﬁdﬁfmﬂ@?&ﬂaﬂ%rca&%i%{% #£92, 10043 nTE[‘.&r“m%“Hé%s information
condition managing unit 203 manages the running-conditions ot
which defines the running conditions as shown in FIGS. 4A and 4B.

The information shown in FIG. 4A is information to be updated where
necessary, according to operation information of various types sent from the operation
input reception unit 201. That is, the running conditions of the racing car operated by
the player are managed by the information of FIG. 4A.

The information shown in FIG. 4B is information 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 managing unit 203 manages contacts and
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
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



the racing car operated by the player, and the running conditions of the
other racing cars which are run automatically. 10 For example, the
running condition managing unit 203 manages information which defines
the running conditions as shown in FIGS. 4A and 4B. The information
shown in FIG. 4A is information to be upglated where necessary,
according to operation information of various types sent from the
operation input reception unit 201. That is, the running conditions of the

racing car operated b 1% he player are managed by the information of

Sieh %B\@'Iuﬁce A ghﬁé%%r? AT, 4B is information to be updated
aUtomatlca%C_Qﬁﬁgg %&E@gitﬁﬁm I_F@éjclggiﬁsc lng QSa glal() )eggr%'lézl;g.atrl hthgg unit
running conditions of the other racing cars which are run automatical y
aeimanaged by the information of FIG. 4B. Further, the running condition
managing unit 203 manages contacts and 20 collisions between racing
daPdShased bn theditformhatioirofRIGD).S4AlandidBhT el @RY (E0kepanelocity) of

5 fFuRnction as such a runnin? condition managing unit 203. [0044] The
| ]

QG ProtliciRg it S04 5r8HucEsHedMAGE (Hmgecisardiieceransgd by the
%ﬁﬁﬂg%%ﬂ%ﬁ' af the. Iga%irrl]lg o operated by the player, based on the

image information stored in the image information storage unit 202 and

the runningreemditions Managed R s22dng yLBRING:SRAAIEIN MARagIng
unit 203. Specifically, the image producing unit 204 depicts a view field

ietd (driVéesiview)edsishowprinEiGe Snivhichdstobsepvathuiendhereas based
view outside the car is 73 seen from the driver's seat of the racing car.

P g procladite i 1osLem raoA‘as suap mayiproducial image
o S O e sl e e
ATRIRGHCARE HieNS FAanRgedilY, heredetermined shape.

That is, the deformed image producing unit 206 extracts, as texture images,
rectangular areas which are found in correspondence with the velocity, respectively from
the peripheral portions near the four sides of the produced view field image, and

15 texture-maps the extracted texture images on the objects ObU to ObR respectively,
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.
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running condition managing unit 203 The CPU 101 can function as such a
velocity calculation unit 205. [0046] The deformed image producing unit
206 extracts predetermined areas based on the velocity calculated by the
velocity calculation unit 205 from the view field image 10 produced by the
image producing unit 204, and produces deformed images obtained by
deforming the extracted images into a predetermined shape. That is, the
deformed image producing unit 206 extracts, as texture images,

rectangul [L%reas wh e found in corr$1 pondence with the velocity,

respectively reorﬁ%the peCI’IB TR BERToNS HEAHE Fot STILE OF thglangular areas
presucedoview figld imageand 1 fexurg:mans the extracted E%%‘%? from the

images on the objects ObU to ObR respectively, thereby pro ucm

defainied imagese {04t Specificallynthe ,dtef@{meﬂdﬁgag@sém@dmel@gjémét ObU,
206 extracts, as texture images, rectangular areas a, b, c, ..., which are

fobiRckii Ekerspentdienbe withirbivest delfty mfbimalsesperipheral portion

near the I‘Iﬁht side of the view field image as shown in FIG. 20 6A. Note

that the rectAhgis Pé‘écﬁgg&n‘é@ialr%% (48 BBy M Bwedsimimed image
Bﬁ)?ﬁmﬁé%ﬁw@r as the velocity is higher. For example, these rectangular
areas may be changed in a manner that the number of dots included in

thesgerticaliandibprizaialsides: thereqfeprasgondie-thednMersenymbBghage
(1/v) of the velocity v (note that the upper limit and addition/subtraction of

thedwaeAder b dotscarerdédinied 26 2PHenitiviendbiodefdimegkinpagiiced by the
ﬁgﬁducmg unit 206 extracts such an image as shown in FIG. 6B as a

RS TG W eSKiPe-REpd f SRAMRBBIGH OBYeEls Prodtidessized image into a
drianmedagsas shaud IS oG dat Lkewise, e deformed image

producmg unit 2 6 tracts rect ngular areas oun |n correspon ence
with the vetoeity astextare dm@g@@rﬁw%ﬁg@I&-ﬁ%ﬁ@%@mgmm!@g view

sides of the view field image, texture-maps these to the objects

field image as shown in FIG. 7A and the deformed image producing unit 206 produces
deformed images (texture-mapped objects ObU to ObR) as shown in FIG. 7B, the display
control unit 207 semi-transparents the deformed images and synthesizes them on the view
field image. That is, the display control unit 207 synthesizes the deformed images on
the view field image by o blending, thereby producing a display image as shown in FIG.
7C.

Since the rectangular images in the peripheral portions are deformed into a
trapezoidal shape in correspondence with the velocity and synthesized in this manner, the
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.

5 [0049] FIG. 8 1s 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,



5

ObD, and ObL respectively, and produces deformed images. 5 The image
processing unit 108 can function as such a deformed image producing
unit 206. [0048] The display control unit 207 appropriately synthesizes the
view field image produced by the image producing unit 204 with the
deformed images produced by the defpsmed image producing unit 206,
and thereafter converts the synthesized image into a 10 predetermined
image signal to display the image on an external monitor or the like. For
?xam le,ina C%?e Wh]gare the im?%]e producing unit 204 produces a view

[ a

Sid image A5showi in EII7 A At tHe defordd g sROAsEmG uni

eld Image a
§6produces, defarmpdinanes (extEeARRAd ohIaets QB 1 IR} BRucing
shown in FIG. 7B, the display control unit 207 semi-transparents t
deforeriEd iraages and syathesizes. themugnatbe wiewkbriieldimage. JNat racing
is, the display control unit 207 synthesizes the deformed images on the
vewWfieldiffage by a blending, thereby producing a. display image as
shown in F % 7G. Since the rectangular images in the geripheral portions
are deform£ irito A R PEZ SR KRa e h ESrRHoMIEREE ifth YRiean accelerator

ity a thesi in.this. r,.the 20.images in.t eripheral _
e Sao 10 L A, (R e e P R e of

the playet. fiberefone: thadlayencandesl thespeedRfibe Moving PbieChditions
operated by him/herself. The linage processing unit 108 can function as

Sereat displiay:. controkuhitc g0y, .2$)[0049)iFiGo Sisoadiaivekart showing
éﬁw of a speed expressing Gijﬁgfocess performed by the image ‘
g@@ cing d8ViBBEE RS I St eXbiaredrsasRINR it iags according to

10 Eﬁi%%%@o%ﬁi%@%%%ﬁSW& that this speed expressing process will be
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started, 15 for example, together with progress o1 the game in playing
the car raceigamethe image producing unit 204 produces a view field image (driver’s

view) based on the image information stored in the image information storage unit 202
and the running conditions managed by the running condition managing unit 203.

[0052] The image producing device 200 calculates the velocity based on the running
conditions (step S304).

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
condition managing unit 203.

[0053] The image producing device 200 produces deformed images based on the
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
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



[0050] That is, when the car race game is started (step 5301). the image
producing device 200 receives an operation input, and updates the
running conditions of' the racing car (step 5302). 5 That is, when the
operation input reception unit 201 receives an accelerator operation, a
brake operation, a steering wheel operagon, and a shifter operation, etc.
of the player. the running condition managing trait 203 updates the
running conditions (current position, running direction, etc.) according to
the operations. [0051] The image producing device 200 produces a view
feihmisye Recsiaingeld Tosharihi Conarionacestero368%) That is, the
image prOdH%imn%Hﬁlicts %ﬁlgrodu es L%Vtim\@i field image (driver's, ViE\ﬁl

based on the Image information Stored in thé IHaga RO MALISH Stolage v field

%Eg%%‘@@ﬁl@&h%frﬂ@qmgg@ U@ﬁ% mﬁﬂé‘&%w m)ed@f&%g ﬁg&%yg%duced by
managing unit 203. [0052] The image producing device 200 calculates the

vedocitydhased mmthe poshinigg 15conplitionthésteped30dvekhattis, theage into a
velocity calculation unit 205 calculates the velocity of the racing car
S pFitetiBy Ry basddlisalame fmrimestnodiornsimanagediby the

running condition managing unit 203. [00531 The image prpducing device
%%ggjrod u?é% %@%@rﬁeg |r€ﬁ138%§%%%gd OH TR Cai RS RISy s low

230p) difjakisuthe-deformadiimaege @AOQ%‘&Mﬂéé%c?Ql?d?f%?%Edﬁsh : KU"Ge few

images, rectangular areas which are found in correspon with the

vhlogity calewlated by thepietogitytalsculationiupit 2O despertively from

the peripheral portions near the four sides of the view field wage.

produced biPRdsibrigasprodyeigaanit 20 henctherdeforaced 25 ifmagdeformed
rmed images by texture-mapping the

o BRI 208 ke decmed I B CUIG BN s o
3 L ganaciiveit [0 HgImage ROGHERI IRYISs BRR FISPIANR . e
display image obtained by
produced deformed images do not show great changes.

On the other hand, in a case where the velocity of the racing car is high, such
a display image as shown in FIG. 9B is synthesized and displayed. The peripheral

15 portions are expressed as drifting (changing drastically) and blurry in the display image of
FIG. 9B.

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
producing device 200 returns the process to step S302, and repeatedly performs the

25 processes of 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.



16 synthesizing the view field image. and the deformed images (step
53061. That is, the display control unit 207 appropriately synthesizes the
view field imago produced by the image producing unit 204 with the,
deformed images produced by the deformed image producing unit 206,
thereafter converts the image into a 5 predetermined image signal, and

. displays it on the external monitor or the like. [00551 For example, when
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the velocity of the racing car operated by the player is low, such a display

in as shown.in.F1G, 9A is synt ‘es(iz_ed nd display e%vi[here are few .
c@gﬁées ok%?é/é?églge?h%}gﬁ\é(fipﬁé?éqlﬁﬁr%fbﬁétéfrfﬁﬁégaigﬁ s W%{Be%ﬁ:i@%“me to

porbhisis Pegauseisincelalas rectanaulanareas ate extiactsd by the
deformed 10 image producing unit 206 as texture images respectively
fidim&the pefipherahpodionstof the view field image and texture-mapped

on the objects OhU to ObR respectively, the produced deformed images

do not shot¥ dPéa%kzﬂYérf&é%r.@Ao tHabstheeparidcircateaseeovhereltied where the

velocity of the racing cay is high, such a. display image as shown.in FiG.
O D L A o PIA TS B e i and
expressed as drifting (changing drastically) and blurry in the display image

of FIG. 9B. This is because, since smaller rectangular areas are extracted

by the defdiimeel dmagderpraineings uinily 206 a8 dexdUre iMageskespestiveber of
from the peripheral portions of the view field image and texture-mapped
éithe dbfects Dbl tompRrfespday, the 20 produced deformed
images show great changes. [0056', Then, the image producing device

NS deha? &Cﬁ%% GeE1E Sirted @ty S0 . & displayed

200 determines whe
GRS@WHELS 'ﬂ@d%e r@é%‘g&ﬂ@tﬂ%sg@malisa%o%lm5h%dtgg%si D0a8Sice with the
producing device 200 returns the process to stop 8302 and ré)peaffedﬁy
peldoitmsmihide25tprace asesafthienabeVeooeseriRepiaiens a0 i B3Qree sides
among the four sides, that exclude the down side, and these may be texture-mapped on
the three objects (objects ObU, ObL, and ObR) and synthesized.

[0059] Further, 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 objects 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.



On the other hand. in a case where it is determined that the gam-, is

finished. the image producing device 200 completes the speed

expressing process. 17 1-0057 As described above, according to the

present embodiment, it is possible to appropriately express the velocity of

the moving object in the virtual space. [§958] (Other Embodiments) In the
above-described embodiment, a case has been explained where the 5
deformed images are produced from all of the four sides of the view field

[ and _synthesized. Howeyer, deformed images may be produced )
A Y loss TRARCToll RrABSH ot SHEE LI BT hdlt age g s becn iven

less than follt h

%gﬁ%'@ﬁgg E%ﬁ%&ﬁ@&ﬁ%i&”@a&ﬂ ﬂe)ﬁ[ &84 \r/&p | C!neelmwarl%%]‘] 93; tch g‘; ra?rcg%mple.
car is displayed 10 as shown in FIG. 10, rectangu1ar areas which are fon
il carrespoRdeaca Wi iR nvVeloeitypia bR extraties: asitexiue IageRct) that
from the peripheral portions of the three sides among the four sides, that
exelisdenthaigodlnnside, and these may be texture-mapped on the three
- objects (objects OhU, ObL. and ObR) and synthesized. [0059] Further, in
> the above-d85GBRE eribEiHAE Y e ARE DA bBBR e MIRIFEE WiEYe ci5) which
texture i Vi angul ape are texture-mapped on the
oo e e RN P, 3 to 2D,
Hiowseyer, thashapeohibeabiecthisnotidimitedste . rapazoidal.shaneyiication
but arbitrary. For example, texture images may be texture-mapped on
abjedtshivifetathviargenao §dpe, 20nEombets ihtheiabolve cdesasibed
embodiment, a case has been explained, as an example. where
movements are made in the d]é‘ﬁfﬁtﬂﬁ'béﬁéhcﬁﬂh@ virtual space as seen
1o faimafe viewnalph ol dhe plaver, However fhe dieetion of movements s

not limited to thé depth direction itrary. Eor exampia tHe pras&qesible o
iBMEALOBCRIL BE RPRIEHI Qe vice, a speed expressing method, and a program suitable

for appropriately expressing the speed of a moving object in a virtual space.
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the so-called vertical scrolling and horizontal scrolling, where needed. 25
In doing so, texture images may be extracted from the left and right tway r; ywisg
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. 11 18 [0060] Further, in the above.-described
embodiment, the explanation has been g3i\9en by employing a virtual
vehicle (racing car) which runs in a virtual space as an example.
However, the present invention can b ﬁgﬁ\l}@ to any object (virtual
moving object) that moves in a virtual space. For example, a virtual flying
object (jet plane, passenger plane, etc.) which flies in a virtual space may
he the object of operation. [0061] The present application claims priority

bpged onidapanssaRaigl-MeplicatipRsNg. 2004-163824, the content of

which is incorporated herein in its entirety. Industrial Applicability 10

[0062]hAsnexglairTechabiovesaegRrding e e REesedYRRERROK i$hich defines a

possible to provide an image producing device, a speed expressing

method, anga tprogiait sutitableifanbgpiepriately expressing the speed of

a moving object in a. virtual space. LLOYD VVISE 19 CLAIMS [1] An

imageapropiueig: depites caripnsing than iscage snfoupaitioio:stafag EovRitirtual

that stores image information which defines a 5 scenery image to be laid

ofiOirine Vbjael spbeeardpethtivitimpapaeception unit that receives an

operation input for a virtual moving object to be moved in the virtual

spaced moving condition managing unit that manages a moving condition of the moving
object based on the received operation input;

a view field image producing unit that produces a view field image seen from a
viewpoint of the moving object, based on the stored image information and the
managed moving condition;

a velocity calculation unit that calculates a velocity of the moving object based on
the managed moving condition;

a deformed image producing unit that extracts an image having a rectangular area
that is based on the velocity, from a peripheral portion of the produced view field image,

and produces a deformed image obtained by deforming the extracted image into a
trapezoidal shape; and

a display control unit that 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 the deformed image producing unit extracts, as a texture image, the

rectangular area, which is determined in correspondence with the velocity, from a



10

15

20

a moving condition managing unit that manages a moving conditio_n of the
moving object based on the received operation input; 10 a. view field | oy WISE
image producing unit that produces a view field image seen from a .

viewpoint of the moving object, based on the stored image mf_ormatlon

and the managed moving condition; a velocity calculation unit that _
calculates a velocity of the moving objegbbased on the manag(_ad moving
condition; 15 a deformed image producihg unit that extracts an image

having a rectangular area that is based on the velocity, from a peripheral

partion afi ghe ptagdusedcnewdielt imagt oand Bodueas adsiormed 'Hl]l%gg, and
obtained by deforming the extracted image into a trapezoidal shape; an

araisplayticontdol oni thatosyinthesizesithppreduses yiew figldimage,ap Q[in each

the 20 produced deformed image and displays the synth_esized image. [2]
Thie wmeljectredeitimy teviceapceoitinghtpctaitchyeharein teisRiamestions of
image producing unit extracts, as a texture image, the rectangular area,

(i s ferdeeimiaed in correspondence with the velocity, from a LLOYD
VVISE 20 portion neighboring to each of the four sectio_ns of the

produced view field image, and produces the deformed image py
exture-mapping the extracted texture image on each of foqr objects each
Mvﬁ%%ﬁé%%&l%ﬂ&é@%%ﬂéev@m@tm@izpéri,bmr%n portions of the

view field i,mq%e. 5 [31 The image producing device according to claim 1

f , . |
or 2, WIFEFE R SRIpYaS e Rt Bt AR DS RRsp i dimothdupeddisfedned image,

I nthesizes. it with the produced view field image.
a%%fg}r/%} gsirzgg%e Wit n%ag%aroduced view tield imgge.

[4] A speed expressing method involving use of an image information storage unit,
which stores image information that defines a scenery image to be laid out in a virtual
space, the method comprising an operation input reception step, a moving condition
managing step, a view field image producing step, a velocity calculation step, a
deformed image producing step, and a display control step, wherein

in the operation input reception step, an operation input for a virtual moving object
to be moved in the virtual space is received;

in the moving condition managing step, a moving condition of the moving object
is managed based on the received operation input;

in the view field image producing step, 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;

in the velocity calculation step, a velocity of the moving object is calculated based
on the managed moving condition;

in the deformed image producing step, an image having a rectangular area that is
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10 [41 A speed expressing method involving use of an image information
storage unit, which stores image information that defines a scenery image
to be laid out in a virtual space, the method comprising an operation input
reception step, a moving condition managing step, a view field imagge;y, WISE
producing step, a velocity calculation step, a deformed image producing Y
step, and a display control step, wherein215 in the operation input
reception step, an operation input for a virtual moving object to be moved
in the virtual space is received; in the moving condition managing step, a
MBVIAG RANIRCIF e R IBIRg BBjBc neripkmabeertemed tba thedemeivedy field
0 e?{ati%%nzpalt%in the view field image producing step, a view field image
SEaIT T a ViewBitt DA% PG §otiét s diseinpieskiingaheio a

li information and the managed moving condition; in the
\S/tgg%%?%%%%%%ﬁns ep, a velocity of the moving object is calculated
base t ving condition; in the.defarmed image . )
prod l? ci ggeslgtlgs é@ﬂ%r%ﬁa%g%)%i r%lge 8 rr%cc&: 8%% &]I%‘?Va%g ISR Bl Br ARt the
Fhdased ardhe ERARISARRCISIIOM.8 Rerherd podion of the
produced view field image, and a'deformed image IS 0 aived by
deforming the extracted image into a trapezoidal shape; and in the
display control step, the produced view field image is synthesized with the

Jroduesapdeierndimageanddh ?&MMQ%SB@@iﬁ%":\gﬁiéﬁ_ggp@%e@@ gram for

151 A computer-readable information recording medium which stores a
prograliinon eonpoling &eRMAUIS L IHEIRARH AMAGS RIOANAHP e ration

storage unit, an operation input reception unit, a moving condition

rimoagineptinit, unitjewieia roase e dhaiagidO Wt A4 XIOSHGAUGUIAIR N ucing
unit, a deformed image producing unit, and a display control
unit, a velocity calculation unit, a deformed image producing unit, and a display control

unit,

wherein:

the image information storage unit stores image information which defines a
scenery image to be laid out in a virtual space;

the operation input reception unit receives an operation input for a virtual moving
object to be moved in the virtual space;

the moving condition managing unit manages a moving condition of the moving
object based on the received operation input;

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;

the velocity calculation unit calculates a velocity of the moving object based on

the managed moving condition;

the deformed image producing unit extracts an image having a rectangular area
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unit, wherein: the image information storage unit stores image information
which defines a scenery image to be laid out in a virtual space; 15 the
operation input reception unit receives an operation input for a virthf\Il OYD WisE
moving object to be moved in the virtual space; the moving condition = - I5E
managing unit manages a moving condition of the moving object based

on the received operation input; the viewfield image producing unit

produces a view field image seen from a 20 viewpoint of the moving

object, based on the stored image information and the managed moving
conditiomsthieovielocityl caioyaban upiipaladlatesiavelostyp Rl dEMOMRG icld image,
object based on the managed moving condition; the deformed image
produtirdyemit ektiacts dminmge havidd a detangigaiaseadddd YRMYISE o
22 that is based on the velocity, from a peripheral portion of the produced
vigywFrsidahidges; and produces a deformed image obtained by deforming

the extracted image into a trapezoidal shape; and the display control unit
synthd 8 disnity sRodisdeeyisw theiirin thyepsnitiihe Vieprdait od gefonned

image and displays the synthesized image.
pro%uced defo?me% imageyand displays thegsynthesized image.



