h

10

15

20

25

| DESCRIPTION IMAGE CREATING DEVICE, LOAD DISPLAY
METHOD, RECORDING MEDIUM, AND PROGRAM 5 Technical Field
[0001] The present invention relates to an image creating device, a load
display method, a recording medium, and a program suitable for
appropriately visualizing a load, etc., V\!hich occur according to a running
condition (moving condition) of a moving object 10 in a virtual space.
Background Art [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 é 16 BiPA9Bhicle such as a car, etc. 15
In such a race game, for example, the user (player) typically operates a
controller or the like, and drives a virtual vehicle (an Pl machine, a stock

cara On-the fkedpauhinhvidns ima wWivabspace, E@fﬁ@ff%ﬁ%@?i@ﬁﬁi@‘ﬂﬁﬁnwm

point, vying for the time taken or vying with other vehicles for earlier
arrival. [0003] Further, a technigti@X®R&fatagame device which enables
even a user not 20 experienced in game operations to enjoy a race game
with relatively simple operations, has also been disclosed (for example,
see Patent Literature 1). Patent Jl_g ratureFl: Unexamined Japanese
Patent Application KOKAI Publicafidhfla. Hi'1-114222 (pp. 2-3, FIG. 1)

fisaipsurerof Invention &R:Brebien 10 he malved By the.Invention, @Q{?ﬁ%ed

However, in most cases, conventional game devices, which have provi
oyhuldrace qedtre: expléviencelss haxganotiiedl: dblagpropakeithe hahaviosSoad,
of the virtual 2
etc., which oceur according to a running condition (moving condition) of a moving obiject
in a virtual space.

Background Art
[06002] 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 as a car, eic.

In such arace game, for example, the user (player) typically operates a
controller or the like, and drives a virtual vehicle (an F1 machine, a stock car, or the like),
which runs in a virtual space, to a predetermined goal point, vying for the time taken or
vying with other vehicles for earlier arrival.

[0003] Further, & technique for a race game device which enables even a user not
experienced in game operations to enjoy a race game with relatively simple operations,
has also been disclosed (for example, see Patent Literature 1),

Patent Literature 1: Unexamined Japanese Patent Application KOKAI
Publication No. H11-114222 (pp. 2-3, FIG. 1)

Disclosure of Invention
Problem to be Solved by the Invention

[0004] However, in most cases, conventional game devices, which have provided

Jjoyful race game experiences, have not been able to make the behaviors of the virtual
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vehicle sufficiently graspable during the play. Specifically, if in a real
vehicle, the driver, etc. feel a backward load or a forward load because
an inertia force acts in acceleration or deceleration, etc. Further, when
turning at a corner, etc., the driver, etc. feel a load that is reverse to the
turning 5 direction because a centrifugal force acts. By feeling such loads,
the driver, etc. can easily grasp the behavior of the vehicle and running
conditions. In contrast, in playing a race game, there is a problem that the
user cannot feel any kind of load from the displayed image, and cannot
thliedToraKifREBtyRIFAS £ e Beid¥ior of the virtual vehicle. 10 [0005]

The presept invention was made to solve such a problem, and an object
of tho. preSEROLAION & (6 pHOUE i PEGh Hadtiid Hbie: Siead
isplayimethod. seqpidingmedium, andia RIeorm-Wichare.capakle el
appropriately visualizing a load, etc. which occur according to a running
chaditioninimoyiageondition} dfiecmeningeohjRal iRaaivituakspade: diming
Means for Solving the Problem [0006] An image creating device according

st tasheeeckiie peakbrtanventidly Eshisrivel madspdradioreinpgt can

reception unit, 3 moving condition managing unit, a load calculation unit,
%ﬁf‘éﬁ@%&%&%e Vé?ﬁf’g? %ﬁﬁt\’e H’gea‘“&qasfﬁf%}%nﬁﬁ’\%ﬁ’l%‘?‘?are configured as
follows. 2Q,]0R(E 1S e 0RGERUIMAPHLICCCRIRBHALFEERYES:Rlannot feel
operation input for a virtual moving object to be moved in a virtual space.
dnyrther ptheahovingheakiditiond managing dmitcnNAbAJES aulio\dngycondition

of the moving object, based on the received operation input. Meanwhile,
wpkaveRicpEdie viatiehvahitlealculates a load imposed on a virtual 25

[@88 tor ir,]fmerm%viggvobgfct, based on th man]%%ed n}oving ondition.
UrtHer, the TRETST GRS Aim it 2 rOAE SU M PrTAgR W G ect of the
pdiatesaliseRlane ol drartian.anda Ryekot ihedaRgihanadarn he
calculated load, and the display unit displays the 3
recording medium, and a program which are capable of appropriately visualizing 2 load,
etc. which occur according to a running condition {moving condition) of a moving object
in a virtual space.
Means for Solving the Problem

[0006] An image creating device according to a first aspect of the present invention
comprises an operation input reception unit, a moving condition managing unit, a load
calculation unit, a meter image creating unit, and a display unit, which are configured as
follows.
[0007] First, the operation input reception unit receives an operation input for a
virtual moving object to be moved in a virtual space.  Further, the moving condition
managing unit manages a moving condition of the moving object, based on the received
operation input.

Meanwhile, the load calculation unit calculates a load imposed on a virtual
operator in the moving object, based on the managed moving condition. Further, the

meter image creating unit creates a meter image which indicates at least one of a direction

and a level of the load, based on the calculated load, and the display unit displays the



wh

10

15

20

25

created meter image. As an example, the meter image creating unit
creates a meter image in which the center of a plane area (a plane

surface within a circle, etc.) is set as the origin, and a head symbol (which
images the head of the virtual operator) is shifted from the origin 5
according to the direction in which the3load works and the level of the

load. With this, in which direction and how much the head of the operator
is swung by the load are displayed on the display unit. [0008] That is,
since the meter image which indicates the direction and the level of a

a8 ABESFHIRG S the moving condition is displayed, the user can

recognize the load that 10 occurs due to pis{hertown _gperatiqn.. ASA  n
result, it is POSSIDIE 10 APProprately visualize the oad . 2l WhidH decty v
Rlond ity 2 maving.candiion.fR Mavng:QRIact 090 AR MaGE in, and a
creating device according to a second aspect of the present invention
lcahpnises anhiviaige gatahmbtichoSibrageuahitpantop eratidiedpuhréeepiion
unit, 15 a moving condition managing unit, a load calculation unit, a meter
RagEeredting thion skt dateade ereatimtmlevahef Beliepthy (hith this,
.which.are configured as follows. [0010] First, the image informatio
R e g B e
cﬁgmggq,m@ i@l sRace. Further, the operation input reception  unit
receives an operation input for a virtual moving object to be moved in the
[ibt3dl 20 $pace. sherththecmovingccohdiiionlimandgidganitrmanagesa! of a
moving condition of the moving object, based on the received operation
Ipfucqod g WksAhies sRBAGIRN Bxdtmiation dsivedemdtsssiontic load that
Gi&&os&au% on a irtual (é%e{egor in the moving object, based on the

S 1S/NCE OwWa eporal . . . .
managed moving con |on.(ff’urther, the meter image creating unit

creates a meieLdmagewhich indicaiesAleastone:of AJiEgstian Zaanda,:

level of the load, based on the calculated load. Further, the view field
dloageitbreatingpynitclidates’ a mewrfielti¢émage (for example, a driver's

view, etc.) seen from the moving object, based on stored image
liFftePnatiofatergieiming geu rgvRm EsHgiagacand aspect of the present
invention comprises an image information storage unit, an operation input reception unit,
a moving condition managing unit, a load calculation unit, a meter image creating unit, a
view field image creating unit, and a display unit, which are configured as follows.
[0010] First, the image information storage unit stores image information including a
scenery image to be arranged in a virtual space.  Further, 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.

[0011] Meanwhile, the load calculation unit calculates a load imposed on a virtual
operator in the moving object, based on the managed moving condition. Further, the
meter image creating unit creates a meter image which indicates at least one of a direction
and a level of the load, based on the calculated load.  Further, the view field image

creating unit creates a view field image (for example, a driver’s view, etc.) seen from the

moving object, based on stored image information and the managed moving condition.
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Then, the display unit synthesizes the created meter image and the
created view field image, and displays the synthesized image. As an
example, the meter image creating unit creates a meter image in which
the center of a plane area is set as the origin, and a head symbol is
shifted from the origin 5 according to the direction in which the load works
and the level of the load. With this, in which direction and how much the
head of the operator is swung by the load are displayed on the display
unit together with the view field image. [0012] That is, since the meter

Thrag@adishanarcatedire g Eciorasttrenavesored ibaereredidingigd

the movi (%c?ndi on is displayed, the user can recognize the load that 10
umnage Etl’lép % ) h@ S}’m EE17C angﬁ?. o .
OoCCuirs du iIs/hér-own operation. As a result, it is possible to

appropriatgly.yisualize. the laad, F}Pﬁr%%@@ﬁi%%ﬁ AoRg WHR A OYIP% which

condition of a moving object. [0013] When creating a meter image n
tvhiehtar symplahisaaraanged withini ginpradeteemined plbnelafed, fhe metefein
image creating unit may arrange the symbol, which is 15 moved o
Heeshiml (b walRuIaER IbdEe ot sTiorigio Withiveted (ralsedare® i 2his,
corresponding direction b orrespopding distance. As an example, ina
s ik S A e

IO EPHRAMPILMAVES Jheheah symbaliam heorigin (center, etc.)
backward/forward. Further, in a case where the moving condition is 20
Jeft/zight turhing, the metenimaige:geediing iuditanoves dthecheadngyhiole] of a
from the origin (center, etc.) in the rightward/leftward direction. That is, a
G%in@irﬁd)\}‘é-@l UsECSrOiERp 0 itehedae! that

c?%ﬁ%ddgg ghﬁsr/ﬁgrn(i)r&%%og%ittlioqp, from the origin (in a corresponding
iFection E)y a corresponding distance) is displayed, and the user will feel

the load imposed.anithepirtial e2.pReiRIRLflamthis Meterimage Aifoccur

result, it is possible to appropriately visualize the load, etc. which occur
dlongwith theymgvingicondifiomoefiagobidrg object. [0014] Further, the

meter ima%}e creating unit may create a meter image_\!vhich 5 (

F0013] hen creating a meter image in which a symbol is arranged within a
predetermined plane area, the meter image creating unit may arrange the symbol, which is
moved according to the calculated load, from an origin within the plane arca in a
corresponding direction by a corresponding distance.

As an example, in a case where the moving condition is
accelerating/decelerating, the meter image creating unit moves the head symbol from the
origin {center, etc.) backward/forward.  Further, in a case where the moving condition is
left/right turning, the meter image creating unit moves the head symbol from the origin
(center, ete.) in the rightward/leftward direction.

That is, a meter image in which the head symbol is moved, according to the
load based on the running condition, from the origin (in a corresponding direction by a
corresponding distance) is displayed, and the user will feel the load imposed on the virtual
operator from this meter image. As aresult, it is possible to appropriately visualize the

load, ete. which occur along with the moving condition of a moving object.

[0014] Further, the meter image creating unit may create a meter image which
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includes a symbol accompanied by a locus. In this case, it is also possible
to grasp the track of the change of the load, from the locus (afterimage) of
the symbol (head symbol). [0015] Further, the meter image creating unit
may create a meter image, based on an 5 average value of a
predetermined number of loads that are latest, among loads calculated
one after another by the load calculation unit. In this case, even if there
are ups and downs (fluctuations) in the respective loads, the head symbol
can therefore be prevented from being displayed vibrantly because the
loglddearesavbphgenh @00 1s] Adoad display method according to a third
aspect of the present invention coméprises an operation input receivingqt

step, a moViAg caditioh THARAGIRY <fef P Bt Ehchking e din e
%g&g&@@%&g@g&&ggfq#i\g%z;%?ﬂ%tggIé'nlgbsotﬁp_, which are configured

as follows. [0017] First, at the operation Input receiving step, an operation
[oputjfor andrual (36 maving.gbjaehta DeMavgdifat ViFa SPREE. ised on an
received. Further, at the moving condition managing step, a moving
sonditionlef the pioldisyobidorinimanblyedsihsededntetivenagrivealls calculated
operation input. Meanwhile, at the load calculating step, a load imposed

S?fzﬁf\tﬁﬁ?}%ﬁt%‘ﬁé]r%ﬁﬁ? iﬂﬁﬁ@‘fﬁ@\?‘iﬁ@%‘ject is calculated based on the
managed m%‘@&&@%@&é&%&%%% tag@ég}%{p Sétﬁ%&%gj%e in .sst%EVe
a level of the

a meter image which indicates at least one of a direction an

load iserRated BasechomingralesatediRad chh 8Binatdlp dispialrantly because

controlling step, the created front image and tire image are synthesized
thadeditsplenedroged. predetermined display device. For example, at the
meter image creatin%;tep a meter image, in . which the_25 center of a

BI&HY aredid38t4® A 28 ddad Syonpis sittscrrortdeention
i, PR R ST
efithr@ReiRl0k i SMURGLYHBRIINAE S, and a display controlling step, which are
configured as follows.

(00173 First, at the operation input recetving step, an operation input for a virtual
moving object to be moved in a virtual space is received. Further, at the moving
condition managing step, a moving condition of the moving object is managed based on
the received operation input,

Meanwhile, at the load calculating step, a load imposed on a virtual operator
in the moving object is calculated based on the managed moving condition. Further, at
the meter image creating step, a meter tmage which indicates at least one of a direction
and a level of the load is created based on the calculated load. Then, at the display
controlling step, the created front image and tire image are synthesized and displayed on a
predetermined display device,

For example, at the meter image creating step, a meter image, in which the
center of a plane area is set as the origin, and a head symbol is shifted from the origin

according to the direction in which the load works and the level of the load, is created.

With this, in which direction and how much the head of the operator is swung by the load
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are displayed on a display unit at the display controlling step. [0018] That
is, since the meter image which indicates the direction and the level of a
load according to the moving condition is displayed, the user can
recognize the load that occurs due to his/her own operation. 5 As a result,
it is possible to appropriately visualize the load, etc. which occur along
with a moving condition of a moving object. [0019] A program according to
a fourth aspect of the present invention is configured to control a
computer (including a game device) to function as the above-described

rragerlavedting dabiie L6 st e pragriingsftbe stored on a
, ter- ble inf rmatjon‘rec(g’rdkg medium (recording medium
uchﬂ;s a f:ﬁlo%hg%égtn %s%‘,ea ée{iblf]eaﬁhlsk?%}hlg%fﬁ}g ,g";a‘: ﬁéﬁﬁ%&gngﬁﬁ%gve1 ofa

disk aecdigital MidReHiskea FRaBRELS m@ay@cﬁ%eigpém%ﬁ%&ﬁ?a%1858-rhar

[0021] The above-described program can be distributed and sold via a
eomputer icbivihrunicatpersietwvork, independently from a computer on
which the program is 15 executed. Further, the above-described .
information'tédstding Maarit cihaperastmlderatier seidambiefsendiémtyecur
fi9 WEhCa(?me‘ijter' Egﬁct offtgmren gnvgpgg.gc[tQOZZ] According to the present

invention, itis p%éﬁb e tlgna%proprslgtély Vistalize the load, etc. which

01 acCoIdiRgAR:AEURRING CoNitian AIpeMiBeFORAILON Ak ATRON DG, A red
object in a virtual space. Brief Description of Drawings [0023] [FIG. 1] It IS

Breexerhplany ity famishoyinguasdhematic fetrudinre dfeatypicatsgameimage

device on which an image creating device according to an embodiment of

theRinvention is realized. 25 [FIG. 2] It is an exemplary diagram
of,an im evice according to

ﬁﬂﬁ ing aﬁﬁg‘ &0 ?i’tllcnsctgg %tt',yzg%red oh e c‘:rreﬁlti ble info cor&mn
an embodimertt of the presen mventlon.rﬁgfﬁae. IR An EREHR&rgoraing
Aagia-eQWHthALEXAMRIe RIIVIFMAIGRK a flexible disk, a hard disk, a
magneto optical disk, a digital video disk, a magnetic tape, a semiconductor memeory, etc.
[002F] The above-described program can be distributed and sold via a computer
communication network, independently from a computer on which the program is
executed.  Further, the above-described information recording medium can be
distributed and sold independently from the computer.
Effect of the [nvention
[0022] According to the present invention, it is possible to appropriately visualize the
load, ete. which occur according to a running condition (moving condition) of a moving
object in a virtual space.
Brief Description of Drawings

[0023] [FIG. 1] It is an exemplary diagram showing a schematic structure of a typical
game device on which an image creating device according to an embodiment of the
present invention is realized.

[FIG. 2] It is an exemplary diagram showing a schematic structure of an
image creating device according to an embodiment of the present invention.

{F1G. 3A] Tt is an exemplary diagram showing an example of information
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managed by a running condition managing unit of the image creating
device. [FIG. 3B] It is an exemplary diagram showing an example of
information managed by the running condition managing unit of the image
creating device. [FIG. 4] It is an exemplary diagram showing an example
of a view field 5image drawn by an image creating unit of the image
creating device. [FIG. 5A] It is an exemplary diagram showing an example
of a meter image drawn by a meter drawing unit of the image creating
device%&_glG. 5B] It is an exemplary diagram showing an example of a
TR G AR T IR R marse Biawitig Uit Brise S drditing
device. 105680 | i anexemplany diadram showing. an expmple of a
meter image drawn ymtlhe méter-dra ing unit of the imagg cre‘a?ln(ffm}On

sleviged [y Ge Shihiscandexamplanydiagiame showing an-gxampleof a
meter image drawn by the meter drawing unit of the image creating

device. [FIGI5E] It is ancexepiptadiadiagraho shewingam g@xafplécof &eid
meter image 15 drawn by the meter drawing unit of the image creating

s dIRIC Y P TS ST BRE R i dGr A S o RRRL Al é%ample of a

display im in,which a view field image and a meter image are i
synthesizi‘ﬁ%’—'ﬁé\?’gﬁt%g %Xﬁ%l\g\{lc aétm %rv?/i?]go eTiow of & %aog %frs}%ﬁ%)}mage
PEREESES apetarmed: Ry thie dmagencieatingdeviceic20 [FIG. 8A] Itis an
exemplary diagram showing an example of a display image. [FIG. 8B]Itis
an exempléity didgram shownglan éxamiplehofdndisplasainphger, a[REG: 8le
It is an exemplary diagram showing an example of a display image. [FIG.

GAYIL R His Beshiiangidgath B Rise ArrBRaARIIS O another meter
mese 25 28 R A SRS 0 s
&splRmingthelochs(Alierimase: 9h8ge creating device.

[F1G. 5D] It is an exemplary diagram showing an example of a meter image
drawn by the meter drawing unit of the image creating device.

[FIG. 5E} It is an exemplary diagram showing an example of a meter image
drawn by the meter drawing unit of the image creating device.

[FIG. 6] It 1s an exemplary diagram showing an example of a display image
in which a view field image and a meter image are synthesized.

[FIG. 7] It is a flowchart showing the flow of a load display process
performed by the image creating device.

[FIG. 8A} It is an exemplary diagram showing an example of a display image.

[FIG. 8B] It is an exemplary diagram showing an example of a display image.

[FIG. 8C] It is an exemplary diagram showing an example of a display image.

[FIG. 9A] It is an exemplary diagram showing an example of another meter
image.

[FIG. 98] It is an exemplary diagram for explaining the locus (afterimage) of

a head symbol.

[FIG. 9C] It is an exemplary diagram for explaining the locus (afterimage) of
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the head symbol. [FIG. 1.0A] It is an exemplary diagram for explaining the
state of the changes of the display of the load on tires. [FIG. | OB] Itis an
exemplary diagram showing an example of the display of 5 the load on
the tires. [FIG. | OC] It is an exemplary diagram showing an example of
the display of the load on the tires. [FiG. 11 A] It is an exemplary diagram
for explaining the display of the tires which exceed a critical load. 10 [FIG.
11 B] It is an exemplary diagram showing an example of the display of a
load which exceeds a critical load. [FIG. I | C] It is an exemplary diagram
tRh8whEER Example of the dlsplay of aload which exceeds a critical load.

[FIG. 1285 S Siempaniogrorm houing anexamale Shanaliery e

meter 15image in'w y of t ires1s differen

dFle disiBl b isranRxemplaty diagram showing an example of another
meter image in which the display of the shape of the tires is different.

[FIG. 13A]HiGs dBéxemplanedisigrad showirgain examplepdf anbthésplay of
meter image in which the shape of the head symbol is different. 20 [FIG.
theepetqa By Ef&émplary diagram showing an example of another meter

image in h tg@ pe ofethe Qea(gasx nbe (;s different, E q of
Referencﬁﬁ\lumer O?)rélﬁ ﬂ% g%l device 10t EPO"28 %@%@W a
tAORRAMhEQ4daterface 9
[FIG. 11A] It is an exemplary diagram for explaining the display of the tires
which exceed a critical load.
[FIG. 11B] It is an exemplary diagram showing an example of the display of
a load which ¢xceeds a critical load.
[FIG. 11C] It is an exemplary diagram showing an example of the display of
a load which exceeds a critical load.
[FIG. 12A] 1t is an exemplary diagram showing an example of another meter
image in which the display of the shape of the tires is different.
[FIG. 12B] It is an exemplary diagram showing an example of another meter
image i which the display of the shape of the tires is different.
{FIG. 13A] It is an exemplary diagram showing an example of another meter
image in which the shape of the head symbol is different.
[FIG. 13B] It is an exemplary diagram showing an example of another meter
image in which the shape of the head symbol is different.
Explanation of Reference Numerals
[0024] 100 game device
101 CPU
102 ROM
103 RAM

104  interface



105 controller 106 external memory 107 DVD-ROM drive 108 image
processing unit 5 109 audio processing unit 110 NIC 200 image creating
device 201 operation input reception unit 202 image information storage
unit 10 203 running condition managing unit 204 image creating unit 205
load calculation unit 206 meter drawir}g unit 207 display control unit 15
Best Mode for Carrying Out the Invention [0025] (Embodiment 1) FIG. 1
is an exemplary diagram showing a schematic structure of a typical game
device on which an image creating device according to an embodiment of
the presehtinventioHawill be realized. The following explanation will be
given with_ 20 reference to this diagram. [0026] A game device 100
comprises' 8°CPUTEEMIE Bocessing Unit) 101, a ROM (Read Only

Memory) 102, ,BAM (Randam Access Memory) 103, an interface 104, a
controller 105, an external memory 106, a DVD (Digital Versatile

Disk)-ROModrivend@7rataskmagmiprocessing unit 108, an audio processing
unit 1.09, and an NIC (Network 25 Interface Card) 110. [0027] By loading
5 a DVD-RONPstorihg ragaspiagoroiram and data onto the DVD-ROM drive
107 and tl{r{]dn%?(r:l the power of the game device 100, the program will 10

200 image creating device

201 operation input reception unit

202 image imformation storage unit

10 203 running condition managing unit

204 image creating unit

205 load calculation unit

206 meter drawing unit

207 display control unit

15 Best Mode for Carrying Out the Invention
[0025] (Embodiment 1)

FIG. 1 is an exemplary diagram showing a schematic structure of a typical
game device on which an image creating device according to an embodiment of the
present invention will be realized. The following explanation will be given with

20 reference to this diagram.
{0026] 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
controller 105, an external memory 106, a DVD (Digital Versatile Disk)-ROM Adrive 107,
an image processing unit 108, an audio processing unit 109, and an NIC (Network
25 Interface Card) 110.
[0027] 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
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be executed and the image creating device according to the present
embodiment will be realized. [0028] The CPU 101 controls the operation

of the entire game device 100, and is connected to each element to
exchange control signals and data. 5 [0029] The ROM 102 stores an IPL
(Initial Program Loader) to he 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

By st ise caddhry e srFomndethes dpertdion of tiorseisrs gahediguuicell be
;legpze]ao [0030] The RAM 103 is for temporarily storing data and programs,
and retains the program and data read out from the DVD-ROM, and other
fatey necessany for 9aMe,RNCeRdNgs.a08 6hatCemmURIGRIANSd0RBLlnd is
The controller 105 connected through the interface 104 receives an
apecatidno isgplitedpventoy thehusgr wheol playihgathielgame. 15 [0032] The
external memory 106 detachably connected through the interface 104
Hwritably Sbsrd<idtd fRdriatingithd Profradal stirisast theagaieo dbtawecuted
chat £omm nict%tjon I_o%sg({ec%r s), etc. Tthe user,can store these data on q
the externa %en%&lr(fl‘ﬁ “where he?ea(é'al,1 b(i/niﬁpm ilr(ig in eﬁsctloehgrﬂgf%ﬁlgﬁ@re
thareanirplrpdPR, RG33 HaeRMDROM ta,be loadednnitbe Y RyROWrther,
drive 107 stores a program 20 for realizing the game and image data and
dudRoNhidActompanyipguthenjamecidntier theacantroltobtbesEh We0&kary for
the DVD-ROM drive 107 performs a reading process on the DVD-ROM
foate E dhe oRtationdl diit HhecEdBaAF PFEdidm and data, which are to be

= R TR O e et ezt
G0 tangd animaga caledlatiompiegesser HAilusirated) praddedin vame
the image processing unit 108, and thereafter stores the data in a frame
memoiiyunitustrateshhpnavidedsin the image processing unit 108. The

I[ggg ]e t The controller 105 connected through the interface 104 receives an operation
input given by the user when playing the game.

[0032] The external memory 106 detachably connected through the interface 104
rewritably stores data indicating the progress status of the game, data of chat
communication logs (records), etc. The user can store these data on the external
memory 106 where needed, by inputting instructions through the controller 105,

[0033] 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
DVD-ROM loaded thereon to read out a necessary program and data, which are fo be
temporarily stored on the RAM 103, etc.

[0034] 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

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. 5 [0035] Note that the
image calculation processor can rapidly perform transparent operations
such as overlay operation or a blending of two-dimensional images, and
saturate operations of various types. Further, the image calculation
processor can alsg rz;%idly perform an operation for rendering, by a Z

BUREPHRth S By RS n oI atBRTEE Sl IR ViFGal iy a video signal at a
ree-dimensional space and having varjous texture information added, to
B A B e S R 2 e
ihree-dimensiaoalspaceds seen fromra,predelerminaes view pﬁ%ﬂ@”ﬁypes are
[0036] Further, by the CPU 101 and the image calculation processor
waotkiblg.in cooperation, a character string as a two-dimensional image
can be depicted on the frame 15 memory, or depicted on the surface of
E4ER bolygbie dBRbfan g R for A raHem iR BRI AY e Stha per TR ransparent
sharaciers, the fontinformation,is stored,in e ROM A0, BUL 4 oo ang
sBecuﬁR/-prepare(f Yont infdrmation storeé on the \}B-F?anﬁ%vlbwggsd.an
AQBAE bhe-aldiopracessingadnit 109 converts audio data read out from
the DVD-ROM into an analog audio signal, and outputs the signal from a
speaker 2ufthsillustratedicconnlestadhtheneta:skurthar, ulhderaidl copsrolrof an
the CPU 101, the audio processing unit 109 generates sound effects and

ARGEIH Walter B Setirttedl h tHECOtIFS &f nPfssgan s Butplatsdria a virtual
10 fRUDdR aRHERRCIANC fpdhe,daln fom e speakel [ROREL ThA NG 0 o

or connecting thepgame device 100 16 a computer communication

pelverk itimilustinied) e RS den e Rl PlRre AR LAMRHSE: A Z5cen from

IOBASE-T/100BASE-T product used for building a LAN (Local Area

Netewdetd)namdaniatogomigalem, an ISDN (Integrated Services Digital

Network) modem, or an ADSL éAsymmetric Digital Subscriber Line)

HERIm fof tBRHedingtothe 1hteriat Bheulinga edeulation processor working in

cooperation, a character string as a two-dimensional image can be depicted on the frame

(¥,

15 memory, or depicted on the surface of each polygon, according to font information
defining the shape of the characters. The font information is stored in the ROM 102, but
specially-prepared font information stored on the DVD-ROM may be used.

[0037] The audio processing unit 109 converts audio data read out from the
DVD-ROM into an analog audio signal, and outputs the signal from a speaker

20 (unillustrated) connected thereto. Further, under the control of the CPU 101, the audio
processing unit 109 generates sound effects and music data to be sounded in the course of
the game, and outputs the sounds corresponding to the data from the speaker.

[0038] The NIC 110 is for conpecting the game device 100 to a computer
communication network (unillustrated) such as the Internet, etc., and comprises a

25 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
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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. [0039] Aside from the
above, the game device 100 may be configured to perform the 5 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

KEREOHR e ch PRt e AlFRd AditREERIR: SRS dhécmstbrandng metide fdpvision
ccepting various 10 position designatigns and selection inputs from the

L L 1oy PPl QT IK e paer tese s the

general-purpose personal computer. etc.) may be used instead of the

game device 100 of the present embodiment. For example, a general

goituter éoniplisestaeGRUs alRAMnadeOM, | a(OWMDRQM Girived anpeairm the

NIC likewise the above-described game device 100, comprises an image

PYBeSeRHE AT s Rading' 2iths I BARM b Aketrsaarb s BPIRd Qathe BERROM
0, comprises a isk as an. external storage device, and can also
e R L a0 e S R S ooee

sush-a.gansrahsamRKteruses not a controller but a keyboard and a
mouse as the input device. [0041] (Schematic Structure of Image Creating

Device) 20 &iGer2iisanlexpmgpldeytdiagrdey showibgiinsehermaticaskayeiuie for
of the image creating device according to the present embodiment. The
ORI SRBIAHSTT H i ABE IR (iR FRfc s cM foMAIRuargFasFefODg 2perious
TokgtﬁiimagseI (%{g%tijl@%%e‘\(/eilgguzoo co;{n}?rise an ogeration input reception

Bnit 20140 image Tnformation Storaga unit 2025 fOARIKG Sondition

OGMAYING HRihAARran: 22MPESHGIERIINY %é%%%r?dh 0 CRIEHIRLOR AT e )
205, a meter drawing unit 206, and a display control unit 207. The

explanatidniwitdbe givepatocalease thatthiddmagencradiigndavice 20&isuple, a
é-c:;eral computer comprises a CPU, a RAM, a ROM, a DVD-ROM drive, and an NIC
likewise the above-described game device 100, comprises an image processing unit
having sitapler functions than those of the game device 100, comprises a hard disk as an
external storage device, and can also use a flexible disk, a magneto optical disk, a
ﬁlagnetic tape, etc. Further, such a general computer uses not a controller but a
keyboard and a mouse as the input device.

[0041] (Schematic Structure of Image Creating Device)

F1G. 2 is an exemplary diagram showing a schematic structure of the image
creating device according to the present embodiment. The following explanation will be
given with reference to this diagram.
f00421 The image creating device 200 comprises an operation input reception unit
201, an image information storage unit 202, a running condition managing unit 203, an
image creating unit 204, a load calculation unit 205, a meter drawing unit 206, and a

display control unit 207.

The explanation will be given to a case that the image creating device 200 is
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applied to a racing game where a racing car or the like, which runs on a
circuit within a virtual space, is operated. [0043] First, the operation input
reception unit 201 receives an operation input for a racing car (virtual
vehicle) which is to he run on a circuit within a virtual space. 5 For
example, the operation input reception unit 201 receives an operation
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
aAPlicd00441he sagehaforniation storegduhic202istoress inmageircuit within a
information which 10 defines scenery images, etc. which include the
YRR 3551 SREEE Sircuit within the virtual space. Other than this, the

iage infoarmatiqn storags, %%B?P&fﬂ%ﬁ%l@%? r@fgmaikogg%@% inppt for a

defines a plurality of racing cars including the racing car to be operat
lyithessetand eicidhenRVR-REMigaded:pauthe BVR-REM drive 107,

the external memory 15 106, etc. can function as such an image
informatiohustGrdg lanithe Oefotas | imhe rapriinenconditivh ranaging apiration
203 rpana es the running conditions of the racing car operated by the

788t "3ha ﬁﬁ%i‘ﬁ’uﬂ%ﬁ??&%r?&iﬁﬁﬁ SR e BRI PNy EHRs B and a

e drnpinggondition. capaging i 283 Hatins information which

defines the running conditions as shown In FIGS. 3A and 3B. 20 The
informatiomshesidneFiGs 3 isirtarmation dpcheisipIMad s unit 201.
necessary, according to operation information of various types sent from
Wtdberatidy input redeptigirunitaede Thit 262theremmimgeondition®of which
he racing car operated by the user are managed by the information of
AR AR o SHB R S, B TSROt b il atitihin the
gutomatically gahasgd anPredsisrmingeonies. a0d.parameters JhatiSnage
the running conditions of the other racing cars which are run
awematisalhnrre managedhhydhe information 6! MGudBs Fthainth@ar o be

running condition managing unit 203 manages contacts and 14
operated by the user, and etc.

The DVD-ROM loaded on the DVD-ROM drive 107, the external memory
106, ete. can function as such an image information storage unit 202.

[0045] The running condition managing unit 203 manages the running conditions of
the racing car operated by the user, and the running conditions of the other racing cars.

For example, the running condition managing unit 203 manages information
which defines the running conditions as shown in FIGS. 3A and 3B.

The information shown in FIG. 3A 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 user are managed by the information of FIG. 3A.

The information shown in FIG. 3B 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. 3B.

Further, the running condition managing unit 203 manages contacts and
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collisions between racing cars, based on the information of FIGS. 3A and

3B. The CPU 101 can function as such a running condition managing unit

203. [0046] The image creating unit 204 creates an image (image in the

proceeding direction) ahead of the racing car operated by the user, based

on the image information 5 stored in tgng image information storage unit

202 and the running conditions managed by the running condition

managing unit 203. Specifically, the image creating unit 204 depicts a

view field image (driver's view) as shown in FIG. 4, which is observed

whertothdstiswougitecthe baciboedn bmmiiedeVel(ESsdatofithB. racing

car. 10 The image processing unit 108 can function as such an image

creating T S0 A77THEHORA CHICD TSI it 2 cA state R eHE o -
irection and level 0 cing car (more specifically, gn the ..

Eﬁgﬁgl ope?gtgo k?]é%geraczaﬂ%ﬁ%y Lt%ipl?séeg r,(’tr)%éeesd a(rc])n“t T erplﬁnrﬁtﬁﬁ é}é)n%ﬁigﬁ%wedmg

maveggdindng rHeRIG QR HIRRMARIAING LB R34 1a Her @xapl&ration

a case where the running condition managed is acceleration or

dewdlerdtionpie ivadisaloulstiveunit 20F caid thates: thez loaminctiremanaged by

forward or backward direction imposed on the virtual operator, produced

%‘ﬁé“fﬂi‘% ﬁ‘i’@ﬁ’i‘é%?&@aéiﬁg, Ui d%he level thereof. Specifically, the load
o U ColeRlse. oI, S SRS O S ACRIRIANAR: Wers

direction o IS'In a reverse direction to irecti and

ericulatasthe levehol thaaad bysauliiphieg the acsealeraliomans:theeen from

weight of the operator (see Equation 1, as an example). There may be
refravecs phatall Yirtuaboperators, and the user may arbitrarily select from
them. And the weights of the respective operators may be different from

each other OB RERFANIALY DS B2 FURRAIPHAS AR A1) GFthae unit
%)Erator 15

[0047] The ioad calculation unit 205 calculates the ioad (direction and level) added
on the racing car (more specifically, on the virtual operator) operated by the user, based
on the running conditions managed by the running condition managing unit 203,

For example, in a case where the ranning condition managed is acceleration
or deceleration, the load calculation unit 205 calculates the load in the forward or
backward direction imposed on the virtual operator, produced due to an inertia force, etc.,
and the level thereof. Specifically, the load calculation unit 203 calculates, from the
direction of the acceleration, the direction of the load which is in a reverse direction to
that direction, and calculates the level of the load by multiplying the acceleration and the
weight of the operator (see Equation 1, as an example). There may be prepared plural
virtual operators, and the user may arbitrarily select from them. And the weights of the
respective operators may be different from each other.

[0048] (Equation 1)
f=mo

f: {oad

m: weight (mass) of the operator



a: acceleration [0049] Further, in a case where the running condition
managed is turning, the load calculation unit 205 calculates the load in
the leftward or rightward direction imposed on the virtual operator,
produced due to a centrifugal force, etc., and the level thereof. 5
Specifically, the load calculation unit 29? obtains the turning radius from
the steering angle, etc., to calculate thé direction toward the center of the
circular arc and the direction of the load, and obtains the angular velocity
from the velocity and the turning radius to calculate the level of the load
by multiplyingeesdsond power of the angular velocity by the turning

r gi and the weight of the operator (see Equation 2, as an example) 10
Eg %'%% (Eqﬁﬁzﬁ%ﬂ*’é)"? ?‘gerﬁ‘ébg‘?ﬁpﬁj unRing ﬁ?ﬂﬂ}éﬂ@hfr@ﬁ% 5riHRing, the load

] -.acerlerat] r; i lus. co; angular velgcity [0051
R B e e o AR e o
meterrdrawing.unit R06uctgates aometenimags (dicater), WIGhe level thereof.
represents the load imposed on the virtual operator in an
enayiioilindéestestl arlavingen 20ibasedbitheteadr(die ctitinsainciietnel steering
calculated by the load calculation unit 205. As an example, the meter
thaRIRY w3658 Brelfed T THetdr RGOSR RRe et s ithibfritpction
‘ he st t 'S heal Vj ing sw by the ..
L AP S R T SHES ) R raius v
Spadifically1dhe seten raninguunit,206 Groales MRIRE RREe RSB OWAIR by
25 FIGS. 5A to 5E. First, the meter image of FIG. 5A is an example to be
treatedhinradossmdvihe recight loalid o hnposdstohaheiviriak aperatopin

ase of stop, constant velocity running, etc.).
10 [0050] ~ (Equation 2)

n

f = ma = mro’
f: load
m: weight (mass) of the operator
o acceleration
15 r: turning radius
o: angular velocity
[0051] The CPU 101 can function as such a load calculation unit 205.
[0052] The meter drawing unit 206 creates a meter image (indicator), which
represents the load imposed on the virtual operator in an easy-to-understand manner,
20 based on the load (direction and level) calculated by the load calculation unit 205. As an
example, the meter drawing unit 206 creates a meter image which represents, in a
simplified manner, the state of the operator’s head moving (being swung) by the load
when the virtual operator is observed from above.
[0053] Specifically, the meter drawing unit 206 creates meter images as shown in
25 FIGS. 5A to 5E.
First, the meter image of FIG. 5A is an example to be created in a case where

no load 18 imposed on the virtual operator (in case of stop, constant velocity running, etc.).



16 Specifically, a head symbol H representing the head of the operator is
positioned at the center (origin) of a circle S representing a cockpit

(control compartment), which indicates that the head of the operator is

not swung by any load. Further, the meter image includes front tires FT

and rear tires RT representing the tires of the virtual vehicle. 5 [0054] The
meter image of FIG. 5B is an example to be created in a case where the

load works in the backward direction (in case of accelerated running,

being rear-ended by another vehicle, etc.). Specifically, the head symbol
Prisbisaitiorierad enbelcl (setsisatinselorigam! wittha tmereirelés Sositioned at the

indicating that the head of the operator is swung in the backward direction
B g D e R R s ey e
appropriately aeearding i the lavelofthedoad, Fyther .ihe olrcle S, a; . .

marker M is indicated at the back of the ring, td6 emphasize the direction
imadthichfthet ldae Mioaks reMtatediial thiscsarkeriM may Alse brichianrgagkin
color, etc. according to the level of he load, so that the level of the load

> WayHe empPradidetimeasiviife, thematerimalgacobriGBd i arvase where the

xample to be created | case 15 where the load works in the forward

ki et F%fhhﬁ‘ﬁ%%gfb‘i%%ﬁ‘afi PR dirieafbfared by
wahigle vefcle SRerifically; dhmbead RYmROLHSIPASHANRAA I8 TR (beni
(ahead of the'origﬁl) ﬁhin thepCircIe S, in”dica(ting thg(lt) the head. of the (behind
Opevatginjswihiungdr itk fHrwaickdirechianiby iballoatheThemarkersMuiso in the
indicated at the front of the ring of the circle S. 20 [0055] The meter
el B Ry dhcdvampl et bhat thateesition ehskewhetethboloHdchanges

ks in the rightward direction (in case of constant velocity running while
10 Vo e STl e b PR o< PO oraaer M is
the:ciaht Gightward from the ongiphpithin.the: C&'ipéaiﬁni&@"k%ﬁ%&ﬂ%ﬁ@%&ﬁewmks.

o

‘head of the operator is swung in the rightward direction by the load. The
MakdraMliss indiated atahelsight ohihe:tng afi2h the sHeRIR: MHREEMST he
front tires FT indicate the turning angle of the tires according to the
Kadringhntibe loisé pdtibm crefmardy arednasirte, the meter image of FIG.

SEis an eﬁggl&g%,bt%ecrrge%é?grggg% (c):fa E?G 5C is an example to be created in a case

15 where the load works in the forward direction (in case of decelerated running by braking,
rear-ending another vehicle, ete.).  Specifically, the head symbol H is positioned at the
front (ahead of the origin) within the circle S, indicating that the head of the operator is
swung in the forward direction by the load. The marker M is indicated at the front of the
ring of the circle S.

20 [0055] The meter image of FIG. 5D is an example to be created in a case where the
load works in the rightward direction (in case of constant velocity running while turning
to the left, etc.). Specifically, the head symbol H is positioned at the right (rightward
from the origin) within the circle S, indicating that the head of the operator is swung in
the rightward direction by the load. The marker M is indicated at the right of the ring of

25 the circle 8. Further, the front tires FT indicate the turning angle of the tires according

to the steering wheel operation (left turn),

Meanwhile, the meter image of FIG. 5E is an example to be created in a case
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17 where the load works in the left-forward direction (in case of

decelerated running while turning to the right, etc.). Specifically, the head
symbol H is positioned at the left front (left-forward from the origin) within

the circle S, indicating that the head of the operator is swung to the
left-forward direction by the load. The1n71arker M is indicated at the left 5

front of the ring of the circle S. Further, the front tires FT indicate the

turning angle of the tires according to the steering wheel operation (right
turn). [0056] In sum, the meter drawing unit 206 creates a meter image in
whishthiad dadatodyritbdicHeis-foovad torectonréopondinidooditiotsd aypositiomhile
shifted from }1% origin in a cqrresponding direction by an opposite

YRR ) RiitRen L dirclePec Oty f5tR s raralrEls i itiansiae fsddront
warks.and theJeve! of fhe 19ad, By histhe ﬁ&%ﬁ%@)ﬁﬂge%ﬁ@%e operator

indicates in which direction and how much the hea operator Is

Bwungday dhedeadFudheecthe metes draWingHnit-206 Jisplaysdthed at the feft
marker M on the circle S where appropriate, in order to emphasize the

direictiohdninghidhtheifelsdbworkghetcthd & Firthies ibriad thdertheténrdiagvngle of
unit, 206 displays the front tires FT at a tilt in order to_indicate the turning
tgﬁé]lréisomédﬁ?&oa%‘&ﬁ‘a?ﬁﬁgt& el %é?ﬂﬂj‘\f\fl’fgglt‘é‘ﬁérqtion. The image
%(s)s%jssm%mﬁ&% TROSLBEHAL TR BORER HANBUNLECRrich e head

57] The display control unit 207 appropriately synthesizes the view
image Icreateddyithe inagpoateatingsunih 204a0d4heHIMRIERIRAGR origin in a
created by the meter drawing 20 unit 206, and thereafter converts the
ymthesidiad idrsgecintoyasprepatsitenihednmagetbigrbt trdisflagetheling to the
image on an external monitor or the like. For example, the display control
77 B Ry SERATIEL By oo Bt the it Fofeving
296V, ANLNS IR IHRAR iy 8% SN Rl oW G P R by

control unit 207 converts the display image createg In this manner into a
wgea®5 signal at a predetermined synchronization timing, and supplies it

to the external monitor or the like. The image processing unit 108 can
function a§\gﬁmﬁgltﬁgp¢gy domtitoE unitt 206 displays the marker M on the circle S

where appropriate, in order to emphasize the direction in which the load works, efc.
Furthermore, the meter drawing unit 206 displays the front tires FT at a #ilt in order to
indicate the turning &ngle of the tires according to the steering wheel operation.

The image processing unit 108 can function as such a meter drawing unit 206.
[0057] The display control unit 207 appropriately synthesizes the view field image
created by the image creating unit 204 and the meter image created by the meter drawing
unit 206, and thereafter converts the synthesized image into a predetermined image signal
to display the image on an external monitor or the like.

For example, the display control unit 207 creates a display image obtained by
synthesizing the view field image V and the meter image Mt, as shown in FIG. 6. Then,
the display control unit 207 converts the display image created in this manner into a video
signai at a predetermined synchronization timing, and supplies it to the external monitor
or the like.

The image processing unit 108 can function as such a display control unit



18 207.[0058] FIG. 7 is a flowchart showing the flow of a load display
process performed by the image creating device 200. The following
explanation will be given with reference to this diagram. Note that this
load display process is started synchronously with the 5 game proceeding
when a car race game is played. [005%] First, when the car race game is
started (step S301), the image creating device 200 receives an operation
input, and updates the running condition of the racing car (step S302).
:}‘gecmcally, when the operation input reception unit 201 receives an 10
celerator operation, a brake operation, a steerlng wheel operation, a

rop etc. from he user, th runnin n n mana unit
@@ggzpda l?tﬁz FUFEI?(I}I‘IBIJEJ ¢ondition = %:hl?rre nt po qtgéi% cpd?f rpdoﬁ‘récfflgﬁmmd by
Heloeibe gl acearlingds therongeirians. JONGOL TG IMA0e SEAUNY reference

device 200 creates a view field image according to the running condition
t(step 8303)n156pecificalyy thalidiageycpeating 14nit=204 ereairsiauviewith the
field image (driver's view) based on the image information stored in the
> gimge dRfefmatndsordigasrit?e Batrthe running condition managed

[g eru |n c nd| ion mana%rrlgeunlt 203 006%}3[ e |ma creatln

e 200'¢aI¢0 a?esetﬁ?érlglgtej S SAtRS Sl )56’,3\6 3(STegying device

2%@9&)@1%& sresiically.ithedoad GBJ&%?EWWK&O&%WM%F%%J%% (step

(direction and level) to be imposed on the racing car (operator) operated
e user, based on the running condition managed by the running
condition managing unit 203. For example, in a case where the running
condition APSRAGas HEsEIdhgticeBgR caleratiBrcpien ol A llatiesives an

10 acueﬁc%gt% cglculgtest e Il(()ad in tpe forW{ard or ZF fckward dire tlfon
od ShtReVirtlial BisePRiST Brodicad dhe 16 AP RREv oy 8 KhqRAB O™

érev%meeﬁe%fseﬁmwﬁrmﬂ;h@ WM%Q %uﬂnmff?&%%%ﬂﬁgﬁ%ﬁdm
turning, the load calculafion unit 205 calculates the load in the leftward or
(dghtwarekisectioning direction, velocity, ete.) according to the operations.
[0060] The image creating device 200 creates a view field image according to the
running condition (step S303).

15 Specifically, the image creating unit 204 creates a view field image (driver’s

view) based on the image information stored in the image information storage unit 202

and the running condition managed by the running condition managing unit 203.

[0061] The image creating device 200 calculates the load based on the running
condition (step S304).
20 Specifically, the load calculation unit 205 calculates the load (direction and

level) to be imposed on the racing car (operator) operated by the user, based on the
running condition managed by the ronning condition managing unit 203,

For example, in a case where the running condition managed is acceleration

or deceleration, the load calculation unit 205 calculates the load in the forward or

25 backward direction imposed on the virtual operator, produced due to an inertia force, and

the level thereof. Further, in a case where the running condition managed is turning, the

load calculation unit 205 calculates the load in the leftward or rightward direction
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19 imposed on the virtual operator, produced due to a centrifugal force,

and the level thereof Further, in a case where an inertia force and a
centrifugal force are produced simultaneously (in case of
accelerated/decelerated running during making a turn, etc.), the load
calculation unit 205 calculates the Ioatflg(direction and level) in which these
are 5 combined. [0062] The image creating device 200 draws a meter

image based on the calculated load (step S305). Specifically, the meter
drawing unit 206 creates a meter image as shown in FIGS. 5A to 5E
dexcribed hboveibasedion thediowd (diréctiowantifelélcalodstediosl theeot.
10 load calculation unit 205. Specifically, the meter drawing unit 206

ErehfEs B e imabece il WHAH RS Haxh &yssBBiue niysed ot fiduced
e Me NEda S o !
sg%%%&m aircle S, e aﬁ%ﬁ_%@_gQ%%ﬁ%%ﬁgﬁ%%ﬁ%%ﬁ?gﬁ%%ﬁlg? cic)), the

Istance, aCcordlng to the direction in w eve

whiheaload:i{A063] The imageatcsaatingdeniaec0q displaysipdisplas these are

image in which the view 15 field image and the meter image are

synthesized (step S306). Specifically, the display control unit 207

@f%propriately synthesizes the view, field image created by the ima%e o
Mting uni 2O En b A e ST R YA AB I iR 2 fretied raivifig it ated

1%%’(&&9@6 this, converts the synthesized image into a predetermined

Image signal, and displays it on the external monitor or the like. 20 [0064]

For exampigsdifiaepsewvinere thawagingiearepetaiedbydhe wseleiss shown in
accelerating while turning to the left at a gentle left corner, a meter image
Kitias showit: desEF@dgno . biieh théhndem Syiristib M asddosiiordd atahby the
right back (right-backward from the origin) within the circle S and the

1RSI AL 4P the Hght BELI R0 MO IRECIFERY RS iddisplaydaR s meter
IRRieateR AR AL RN TG RS AR S AR RIS AT AR in o

whife’an inertia force occurs along with the acceleration, and a [o

vapiehdngise arecombinesswipgsithe haasef tbeapesatohindie ton in which
right-backward direction. Further, the turning angle of the tires while the
1bftltadvigrbeing Wraldeckodlids Indicated by the tilt

[0063] The image creating device 200 displays a display image in which the view
field image and the meter image are synthesized (step S306).

Specifically, the display control unit 207 appropriately synthesizes the view
field image created by the image creating unit 204 and the meter image created by the
meter drawing unit 206, and after this, converts the synthesized image into a
predetermined image signal, and displays it on the external monitor or the like.

[0064] For example, in a case where the racing car operated by the user is
accelerating while turning to the left at a gentle left corner, a meter image Mt as shown in
FIG. 8A, in which the head symbol H is positioned at the right back (right-backward from
the origin) within the circle S and the marker M is lit at the right back portion of the circle
S, is displayed. This indicates a state that a centrifugal force occurs along with the left
tura while an inertia force occurs along with the acceleration, and a load in which these

are combined swings the head of the operator in the right-backward direction. Further,

the turning angle of the tires while the left turn is being made is also indicated by the tilt
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20 of the front tires FT. That is, the user can feel the load in the
right-backward direction, by the move of the head symbol H in the
right-backward direction, etc. [0065] Further, in a case where the racing
car is turning to the right at a right corner 5 at a constant velocity, a meter
image Mt as shown in FIG. 813, in whjch the head symbol H is positioned
at the left (leftward from the origin) witfiin the circle S and the marker M is
lit at the left portion of the circle S, is displayed. This indicates a state that
the head of the operator is swung in the leftward direction by a centrifugal
fbiibe rithroctilirs along with the right turn. Further, the turning angle of
the tires while the right turn is being 10 made is indicated by the tilt of the

front tires FFhaAPTS theider'chn e ihroighirP sk Warthiliies dive dighe move
Bydhsexe e naR%SHIRL LI Ihe Jefiward direction, etc. [0066]

Furthermore, In a case wihiere the racing car IS making a drift running at a
fefts cornerr(making a deealasatadrwniaawhilesliging the 1ires 10 W ht corner
left-forward direction, 15 with the vehicle kept facing diagonally

pghtwentd) aaketer mage Mtags YHownhionE G, BC, BBwhichhibiethesehd symbol
symbol H is positioned at the left front (left-forward from the origin) within

& EIPEIE8S rfaf%ﬁ&ﬁél%fémdi§fﬁ%%@1%ﬁkﬁ6h¥iﬁdm§ﬁfeﬂﬁéraﬁa%@;r}ser M
Q'ﬁ?tﬁ%ﬁ&%ﬁ@ 394%%&%@ %ﬁ(@@. EQ%E%Q&M f;{he,operator Is gu Bl fad of

the left-forw irection by an inertia farce, w ich occurs along wit
gecgleration wihe 20Eiaganaldightuase sirecianifirstneh NG INGrs along
angle of the tires during drifting is indicated by the tilt of the front tires FT.
Fhhtths; théivser. carifdet tiie: |bading thelefiforvare ditettidr, yhthermsvieeing
of the head symbal H.in the left-forward direction, etc. [0067] Then, the
Mad & drdisaiig Bethedbeb e lEmiies fhether or not the game has 25

ended (step, 2307}, J0.& G35 -e‘é‘i*\%elé%i Jte EQ%L&%% t@@é&tﬁ‘(?n?ﬁ"%ﬁehg%\ff”% the
ended, the image creating device 200 returns the process tG step ,
rhd ropgatadiy pRIfcMS dNBrection, etc.
10066} Furthermore, in a case where the racing car is making a drift running at a left
corner (making a decelerated running while sliding the tires in the left-forward direction,
with the vehicle kept facing diagonally rightward), a meter image Mt as shown in FIG. 8C,
in which the head symbol H is positioned at the left front (lefi-forward from the origin)
within the circle S and the marker M is lit at the left front portion of the circle S, is
displayed. This indicates a state that the head of the operator is swung in the
left-forward direction by an inertia force, which occurs along with the deceleration in the
diagonal rightward direction. Further, the turning angle of the tires during drifting is
indicated by the tilt of the front tires FT.

That is, the user can feel the load in the lefi-forward direction, by the move of
the head symbol H in the left-forward direction, etc,
{0067] Then, the image creating device 200 determines whether or not the game has
ended (step S307).

In a case where it is determined that the game has not ended, the image

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



5

21 processes at steps 5302 to 5307 described above. On the other hand,
in a case where it is determined that the game has ended, the image
creating device 200 terminates the load display process. [0068] As
described above, according to the present embodiment, a meter image in
5 which the head symbol H is moved frgm the origin (moved in a
corresponding direction by a corresponding distance) according to the
load based on the running condition is displayed, and the user feels the
load imposed on the virtual operator, from this meter image. As a result, it
RPfssEIblE teahpropatel)/vistaibze #hetead, etc., which occur along with
the moving, conditign of a moving object. 10 [0069] (Another Embodiment)
in the abonZdLR & BEA EHHB SR e ek BH AL BE 0GR g Snded.

Using . 8- PRIRLIMAJE AS5NOWRLIR ane e. However, other
thaﬁl t?}%, the élrl'él.[\}g S)sstem, etgt.] o?%%v%%ﬂ?%ﬁ gj ?1%)’/ be displayed.
FudBer, thelotusr(edtesivagarafrdhie head symbaldhramke:displayedhince in
order to make the movement of the head symbol 15 H more

Uiérdy Shariva et dkimaptec imstehémegie dsshovim incFiGs9Admayibetion

rawn. This meter image includes an axle J, which jndicates the drive =
By CTRER e ALY P TS el el e fidiin is

el &3 disklavedDeween ihe Jeah ires R folg gt ColR thi
d?él}géyed betweensthe front tires FT #1 case o1t: front%v%é’ge? ﬁé(é,%odllatr}\%fz meter
ades.J ae displayedibebygen thefeoptisesyHisamd-thedeaidiras Fiich occur
case of 4-wheel drive. Then, the head symbol H in this meter image is
dieptayil hamitsitecesdiaderimaye)ifooriet For example, the meter

ing unit 206 draws a head symbol H 25 accompanied by its locus as
10 E[I{n%g\%rﬂ in ﬁl’%‘:"%%r %é’gmﬂis example, the meter drawing unit 206

i5

20

25

records a pregetarmingd nmbar ol AARLPARINANTALANG head.symbal B
(or past positions of the head symbol H for a predetermlne(j perloﬂ), and v
drawsrtheage as shown in FIG. SA as an example. However, other than this, the drive
system, ete. of the virtual vehicle may be displayed. Further, the locus (afterimage) of
the head symbol H may be displayed in order to make the movement of the head symbol
H more understandable.

For example, a meter image as shown in FIG. 9A may be drawn. This meter
image includes an axle J, which indicates the drive system. Since the case of this
example indicates rear wheel drive, the axle I is displayed between the rear tires RT.
Note that the axle I is displayed between the front tires FT in case of front wheel drive,
and axles I are displayed between the front tires FT and the rear tires F in case of 4-wheel
drive.

Then, the head symbol H in this meter image is displayed with its locus
(afterimage).

[0670] For example, the meter drawing unit 206 draws a head symbol H
accompanied by its locus as shown in FIG. 9B. In case of this example, the meter

drawing unit 206 records a predetermined number of past positions of the head symbol H

{or past positions of the head symbol H for a predetermined period), and draws the
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22 predetermined number of past head symbols H by gradually varying
the color, the transparency degree, etc. when drawing a new head
symbol H. That is, the meter drawing unit 206 draws the image in a
manner to make it clear that the past head symbols H are the locus. 5
Further, the meter drawing unit 206 draw a head symbol H, which is
accompanied by a locus as shown in FIG. 9C. In case of this example, the
meter drawing unit 206 draws a head symbol H. which is moved to its
new position in a manner to trace (to be slid over) the predetermined

Wﬁﬁ?ﬁéﬁ@ﬁﬁs%ﬁ*%o@ﬁléﬁﬁé émdﬂssp@épi@déutbngwmla praditerthinedor, the
erlomc)f 071 With the h mboI H with a Ioc$ shown in FIGS.
‘glséjn Ye di eegiC thi eﬁls rfibé Palp thESHA R B thd movBihdrt B meter

&%ﬂ%ﬂlﬁy@@%e{d’ﬁﬂg B@ﬁlg ﬁbg llgﬁglempmg ? @IEQ&N&@H@I &@ %gg(ar%ymbolx

more dynamically. As a result, it is possible to appropriately visualize t

Yoad, tetdganhich occur along with the moving condition of a moving

object. 15 [0072] In the above-described embodiment, a case that the load
imposed oritHET Vi AldPetEping witditetby drevpositicnsimbleidihgvthish is
locus, etc.) of the head symbol IF ip.the meter image, has been

explaf mdia%?/ folt lfﬁftglg ﬁYﬁbéléaP i thsvirthaieefich éltt(?’ﬁé“ﬁ]lfrréhe meter
SReSHIC, RN Redrant 206, FeatrHIrGR) may futher g wisyalizeinRen sanner

example, in creating the front tires FT and the rear tires RT, the meter

dramiag w2061 dresys ke ralge el tiedsiwhibhr are idiffereniogtibes oh@phas/ past
manner as shown in FIG. | OA, based on the level of the load calculated.
H‘\"ﬁﬁﬂ%s fﬁ"eﬂiiﬁé’lféﬂ@?amﬁ?@ uhiePo6 displays the image by varying the

th ted ( k, et the | th directi
B e R S R T A, QB St Sivpled.
!ﬁé’%k&féB? &gg %0 1907 3&%%kﬁkcauxne%ﬁtﬁ@%%ava@%@owog%Vy@eﬁ'éﬁﬂe load

the forward direction (in case of decelerated running by braking, etc.)
meteedirawing uni2D@siaws atire ingageaitaliwhichsthe paimting asre;%gyﬁbze to

the front tires FT is larger than the painting area of the rear
appropriately visualize the load, etc., which occur along with the moving condition of a
moving object.
[0072] In the above-described embodiment, a case that the load imposed on the
virtual operator is visualized by the position (including the locus, etc.) of the head symbol
H in the meter image, has been explained. The load that is imposed on the virtual
vehicle (to be more specific, on the front and rear four tires) may further be visualized.
For exampie, in creating the front tires FT and the rear tires RT, the meter
drawing unit 206 draws an image of tires which are different in the display manner as
shown in FIG. 10A, based on the level of the load calculated. That is, the meter drawing
unit 206 displays the image by varying the area over which the tire is painted (black, etc.)
in the lengthwise direction extending back and forth from the axle setting the center,
according to the level of the ioad.
[0073] Specifically, in a case where the load works in the forward direction (in case

of decelerated running by braking, efc.), the meter drawing unit 206 draws a tire image in

which the painting area of the front tires FT is larger than the painting area of the rear
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23 tires RT, in the meter image, as shown in FIG. IOB. Further, in a case
where the load works in the left-forward direction (in case of decelerated
running while turning to the right, etc.), the meter drawing unit 206 draws
a tire image in which the painting area of a front tire FT is larger than the
painting area of 5 the rear tires RT and.the front and rear tires It on the left
are larger in the painting area than the front and rear tires rt on the right,
in the meter image, as shown in FIG. IOC. That is, the meter drawing unit

206 draws a tire image in which the display manner of each tire is
A dndBe Sl B SR ok Y8R &b level) calculated by the load

C.alculatlorﬁgi?gclz,qg'algazgg(yﬂg &%r%czg) %b(l)t;l!:% ﬁ]oﬁusell‘l)tla%—tﬁ))r%pagcrio Fé%h%'?( (in case
visualize the load, etc., which occur along with the moving condition of a

sraviRgG ARigGL-H RN @ISR e tieimage included iR the-meLaLipage- 206 draws
[0075] Further, the situation of the critical load of the tires being surpassed
mtay beagdisplalyiet tropaxamples a$ showrtin FIGs |4k thioriticphiload: area of
may be varied 15 according to the load direction, or may change
JGrAIRG I theubfh P B IapLeadEoftng fiedss dsnine ahd hebbies area
alhiheexemalrame.of ihe e Is.chanded as shown b gre Image o,
when this criical load is exceéded. Tha IS, NO onfy?he painting aréa o

the tire is ahangedhacsodingdadhelaatimposed anthetrenbiftdlsththgsplay

frame, which has been black so far, is changed to a red frame when that
ivadkexdesds the oriticaldohdc@0d[0Q 76 |!Bpkeificdity tinrascdSewlherdealated by
load in a forward direction exceeds the critical load of each tire due to a
Hariaasr sk AR Yt Pdrawing unit 206 draws a tire image in which the

of the.external.frame of the front tires ET and rear.tir %'Ell?T_is )
e @ T R P R I TR i v

£R8E WherB-adoad dnanlsfiwvard dirgctionerceadsiihessniticaldaat o2 mofuded in

the tires (front and rear tires) on the left due to a sudden right turn during
fighhatetoritgerunning, the meter drawing unit 206 draws a tire image in
which the color of the external frame of the front and rear tires It on the

1871 charysi i tiHe B18F BrE ildntd of the tires being surpassed may be

displayed. For example, as shown in FIG. 11A, the critical load (may be varied
according to the load direction, or may change according to the number of laps, etc.) of
the tires is defined, and the color of the external frame of the tire is changed as shown by
a tire image T, when this critical load is exceeded. That is, not only the painting area of
the tire is changed according to the load imposed on the tire, but also the frame, which has
been black so far, is changed to a red frame when that load exceeds the critical load.
[0076] Specifically, in a case where a load in a forward direction exceeds the critical
load of each tire due to a hard braking, the meter drawing unit 206 draws a tire image in
which the color of the external frame of the front tires FT and rear tires RT is changed to
red, in the meter image, as shown in FIG. 11B.

Further, in a case where a load in a leftward direction exceeds the critical load
of the tires (front and rear tires) on the left due to a sudden right turn during high velocity
running, the meter drawing unit 206 draws a tire image in which the color of the external

frame of the front and rear tires It on the left is changed to red (the color of the external
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24 frame of the front and rear tires rt on the right remains black), in the
meter image, as shown in FIG. 1l C. That is, the meter drawing unit 206
changes the color, etc. of the external frame of a tire concerned in the
meter image, in a case where the load imposed on that tire 5 exceeds the
critical load. [0077] With this, it is possi?le to notify to the user that the tire
grip has greatly dropped, etc. Note that changing the color, etc. of the
external frame of the tires is an example, and it is allowed to display in
other display manners that the critical load of the 10 tires is exceeded.
Fomexdrtipididaheandrepaint colomofithe giresemaiphelatrangeth¢oned; ietaze, as
Further, other displays may be made before the critical load of the tires is
e del &4 that the user can be warned. For example, when the load

imposed of g Jirgs 'Pr?ﬁga . &V%n\%?‘]%% V%;Ei@h%ngf% i 02019%?&%:‘.“8{“‘ WAIGR a1

is lower than the critica , the meter drawingunit changes the

extesnalframe akthedtires drameblagletoithinsedwhbenhas 16 88tSthat tire
closer to the critical load, the meter drawing unit 206 changes it from thin

ety titieleméicalith. this, the user can run with reduced occurrence of tire
sligs spins, efc., by operating the steering wheel or operating the brake
E928 not td Hindtie (EoiohBE HE 1o0restratifatier dhthdroEetevachithratly
Bg@pﬁggoezg] Further, instead of changing the color, etc. of the tires, the

hape of the tires may be changed to visualize the load imposed on the

tires. [0079]capecificatys i aicassivwhere thedeadwearks iathedom@ides is an

direction (in case of decelerated running by braking, etc.), the meter

dravihy anit206 trawsta direlimagetnr 25piichderetticahwddtivgflthd of the
front tires FT is elongated (widened), in the meter image, as shown in

Bis 19 srcepdither GhoX AR Wisere tHaBLePib aldlin tes ik rdanged to red,

direction (in case of

Further, other displays may be made before the critical load of the tires is
exceeded, so that the user can be warned.

For example, when the load imposed on the tires becomes a value within a
range of caution, which is lower than the critical load, the meter drawing unit 206 changes
the external frame of the tires from black to thinred. Then, as the load gets closer to the
critical load, the meter drawing unit 206 changes it from thin red to thick red.

With this, the user can run with reduced occurrence of tire slips, spins, etc.,
by operating the steering wheel or operating the brake so as not to turn the color of the
external frame of the tires to red (thick red).

[0078] Further, instead of changing the color, etc. of the tires, the shape of the tires
may be changed to visualize the load imposed on the tires.

[0079] Specifically, in a case where the load works in the forward direction (in case
of decelerated running by braking, ete.), the meter drawing unit 206 draws a tire image in
which the vertical width of the front tires FT is elongated (widened), in the meter image,
as shown in FIG. 12A.

Further, in a case where the load works in the rightward direction (in case of
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25 constant velocity running while turning to the left, etc.), the meter

drawing unit 206 draws a tire image in which the horizontal width of the

front and rear tires It on the left is shrunk (reduced) and the horizontal

width of the front and rear tires it on the right is elongated, in the meter

image, as shown in FIG. 12B. 5 That is; the meter drawing unit 206 draws

an image of tires whose vertical width or horizontal width is changed

according to the load (direction and level) calculated by the load

calculation unit 205, in the meter image. [0080] With this, it is possible to

S FIP rTAeR Y urEie YHEa G4 0 WRikit otlur thacRRienits thRe Vi draws
ndition of a mayi biect, also fro n image of tires whose .1 ap

O e o R e T e o

thattee) | 9adi N ROSRdANWIAE: VTtual mReralerds: visualizadlR Y e PeRiioN.d, in

of the head symbol H having an unchanging shape (circular shape) has

teen:expladgedisidlowevier| thie 12Bd imposed on the operator may be

visualized by changing the shape of the head symbol H. 15 For example,

the head sy#ib Fﬁﬁﬂﬁ{%ﬁﬁﬁq%%bﬁ%érﬁ‘WﬁérI@%S,Q%Ct&‘iesvﬂﬁeﬁﬁ vertical

A R B e O P

aoorlesaled INAAguRIC)sthe Meterdranipg unit 206 draws a meter

image in which the head symbol H is deformed from the center to the

BW8R]like aWvdtenidrops asshdwm iap R0l 3Aukinthbe, ima easevivorecur

the load works in the left-forward direction (in case of constantly

tlere Bt rdbrriiiRg YRty RetReiitc ey frmietdparanbianthose

06 dra\i\{s a meter image in which the head symbol H is deformed from

the center to the left front like a water drop, as shown in FIG. 13B. 25

[0683] Alse.inihisicaseaibizRRssibetonaRaRkate Y. VisyaliZe 188119880sed on
etc. which occur along with the moving condition of a moving object.

0084t Rdrtiperator the vibovedebgritedenibadinfetts thexéxgtahatioh hasng an
Er?c?lgngg%znshape (circular shape) has been explained. However, the load imposed on
the operator may be visualized by changing the shape of the head symbol H.

For example, the head symbol H may change its shape to a water drop, etc.,

which develops from the center (origin) of the circle.
[0082] Specifically, in a case where the load works in the backward direction (in case
of accelerated running, efc.), the meter drawing unit 206 draws a meter image in which
the head symbol H is deformed from the center to the back like a water drop, as shown in
FIG. 13A.

Further, in a case where the load works in the left-forward direction (in case
of constantly decelerated running while turning to the right, etc.), the meter drawing unit
206 draws a meter image in which the head symbol H is deformed from the center to the
left front like a water drop, as shown in FIG. 13B.

[0083] Also n this case, it is possible to appropriately visualize the load, etc. which

occur along with the moving condition of a moving object.

[0084] Further, in the above-described embodiment, the explanation has been given
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26 by employing a virtual vehicle (racing car) running in a virtual space as

an example. However, the invention can be applied, according to needs,

to any object (virtual moving object) as long as it moves in a virtual space.

For example, a brief explanation will be given to a case where the

operational 5 objective is a virtual fIyin%.object (jet plane, passenger

plane, etc.) which flies in a virtual space. [0085] In this case, the running

condition managing unit 203 manages the moving condition of the virtual

flying object moving in the virtual space, based on an operation input

fecenayNete it she shiskinirevadiionmanaging unit203misoas an example.
anages, 10 moving conditions (running conditions) that are unique to _

flying objé 4P S Hh Rt ACCOTRROl At tide camdiNg durrrtual moving

iggfgm%gq&%j%&agg{gg&tﬁ Ehﬁ]_jrﬂg?r tion managed in FIGS. 3A and 3B

described above. Further, the image creating unit 204 creates a view field

image obsenreddypithe vitdakppasator (pilol) Hom the craft-hasad L hgional
stored image information and 15 managed moving condition. [0086]

Oiderivhires tHEuedvizdatistbteunin2o Poatngatebihetioadivhdbedion virtual
the virtual operator, based on the managed moving condition. For
5&%‘%ple, in a case where the managed moving condition is acceleration

seselerafion;the.loagl calculation unit 203 lates direction.of .
the Io?ad imposIéSd on the virtual %perator,n pro%u%léggJ gﬁlé %]gé“ gﬁﬁ%?ﬁ’g Hoving
fared(iandftite level0fyiadeaghcEuithaly i aeaseuwhgrathe.Ranaostoperation
moving condition is turning (including climbing turn and descending turn),
thaWoaet Cakclatione uhitt 208 catoitatedgidirevtioroitheiodd imposedinages
on the virtual o%?rator,iggrodug_ed due to a centrif%}[ force, and the level
SIHRE S8 EORHEP e ALY GRaWIHYG UR R Doecdrd: & histerinhgeckigbing
shawRInEIGS 22 RAMRARAeseihed.Above based ntheload
(dire(btion gnd level) calculated by thé‘?{?gﬁa’ %cﬁcﬁﬂ%?’ig)n%ﬁ{%’(ﬁ@? ﬁﬂ)ntén f’ﬁ%’%Ed "
Fisis asloiithe mikesdnthetiagrams, for example, the vertical tail rudder,

etc. may be drawn.
Further, the image creating unit 204 creates a view ficld image observed by

the virtual operator (pilot) from the crafl, based on the stored image information and
managed moving condition.
[0086] Meanwhile, the Joad calculation unit 205 calculates the load imposed on the
virtual operator, based on the managed moving condition. For example, in a case where
the managed moving condition is acceleration or deceleration, the load calculation unit
205 calculates the direction of the load imposed on the virtual operator, produced due to
an inertia force, and the level of the load. Further, in a case where the managed moving
condition is tumning (inciuding climbing turn and descending turn), the load calculation
unit 205 calculates the direction of the load imposed on the virtual operator, produced due
to a centrifugal force, and the level of the load.

Further, the meter drawing unit 206 creates a meter image as shown in FIGS.
SA to SE described above, based on the load (direction and level) calculated by the load
calculation unit 205. Note that instead of the tires in the diagrams, for example, the

vertical tail rudder, etc. may be drawn.



27 Then, the display control unit 207 appropriately synthesizes the

created view field image and the drawn meter image, and after this,

converts the synthesized image into a predetermined image signal and
displays the image on the external monitor or the like. 5 [0087]

Specifically, in a case where the virtua% lying object is turning to the left, a
meter image in which the head symbof'H is moved rightward from the

origin is displayed together with view field image. Contrarily, in a case

where the virtual flying object is turning to the right, a meter image in

which the Héael Syanballs iomovethietWanphfromattie origiesizedisplayettd view
itﬁggther with the view field image. 10 Also in a case where the present

AL AD IR TR TAIRIRG objetticntitis srarirer by metbpsimlinage

&WQ'&M@%&&%MR&%% MAved fron -%Q‘?n%’é'o%'”é'ﬂ]é‘ec%r%?p?{‘n‘?%”xgm the

direction by a correspon ni’ig distanc &Vccordlngﬁo? e load based on the
fuaning condition is displayed, and the user will feel the load imposed on
the virtual operator from this meter image. As a result, it is possible to

> HYrdpriatélyeviSerllizenthecass idams dhe. whiehfhoogroblengawitmthe to the left, a
moving condition of a moving object. [0088] The present application

ISR SRS R BREL o AT SEMESE P SamAD BRCANBH Keoparimy diedisplayed
mgeﬁfépt\%ﬂh%é/&hE?Qd%&(%‘%f?%@%i% HEreInn s entirety, INAUSHigl . o object is

Applicability [0089] As explaine ove, accgralng to the present

inmentien gt is pessipladoiipiavdsaniaage sieatingidevicra leadard from

display method, a recording medium, and a program which are suitable

fbe eippropristelyy visegtitiagratiodd, ete: idhicimegeur along with a moving

condition of a moving object in a virtual space. MCSLLP 28 CLAIMS [1]
19 An image EHEathG HEGIREUEMEREIERYSBER A ARALH TeaeitibH diee object

m%&%%‘ﬁ%? 9%8@?@1%%9 fg%égrtﬁe\ﬁég%qumbof H is moved from the origin (in a

corresponding direction by a corresponding distance) according to the load based on the

ruming condition is displayed, and the user will feel the load imposed on the virtual

operator from this meter image. As a result, it is possible to appropriately visualize the
15 load, etc. which occur along with the moving condition of a moving object.

[0088] The present application claims priority based on Japanese Patent Application

No 2004-262062, the content of which is incorporated herein in its entirety.

Industrial Applicability

[0089] As explained above, according to the present invention, it is possible to
20 provide an image creating device, a load display method, a recording medium, and a

program which are suitable for appropriately visualizing a load, etc. which occur along

with a moving condition of a moving object in a virtual space.
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5 moving object to be moved in a virtual space; a view field image creating
unit that creates a view field image seen from said moving object moving
in accordance with the received operation input; a load calculation unit MCSLLP
that calculates a load imposed on a virtual operator in said moving object,
based on the moving condition of thg;moving object; 10 a meter image
creating unit that creates a meter image that includes a symbol
representing a head of the virtu r, and indicates a direction and a
level of the load, based on a position of the symbol moved in accordance
with the calculated load; and a display control unit that synthesizes the

[1] createchyiewdhiakbitmge antphisingeter 15 image and displays the
SYNtDESIZESH MBAE L A0 AT fAlNGdeNiICELQMBRATSING (6N MAGe!

information storage ynit that stores image information including a scenery
mO‘ﬁﬁ&@@F&%@%ﬁ%’dg iy aav\}mﬁlilsg%%‘c':e; 20 an operation input reception
univtbatifelceives aeresation thpwreeies viviaw livldvingaspiest frpesaid
mo Ve bt $RiS vistph GRACS: R MRNiNG eandiidropeanagingpunit that

Mana e%l%u%%%@%n%? Hﬁ%tlc? c%(gastgiql IW]%QQQQE Q@?Rgapﬂﬂg‘?ﬂor in said

recelved operation input; a load calculation unit that calculates a load
MOYIHBOSERF bR asSAridPE FaraiBs PeditoB 8IS RG e Bhsed on the
moving conditien: aingetert indgecetentinietaniirtiagt thehind wlmeteyinhabe
rep%hiﬂ%%@ Planeaear FpRraseniinoificaekpl a-igomaMing RhIS e the
and a symbol representing a Ee d Qf the thua\éa%;gg%t%rtgg%a{p%%%t $ %;
loaqe Baedrd G0 Yi 88tf’§r?%ﬁg(¥§ 8€g}o6ffe 21350 BESd o a position o% the
andsymbol moved within the plane area in accordance with the calculated 30
logdisp Migwofield imagecreatingipnithbat eiedtera View fielddmagtseencr
ima%}%%ﬁg%%pﬁg\%ﬁggg (S:onﬁ%g%'%iﬂr%gg stored image information and the
[2] Animage creating device comprising:

an image information storage unit that stores image information including a
scenery image to be arranged in a virtual space;

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

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

a load calculation unit that calculates a load imposed on a virtual operator in said
moving object, based on the moving condition;

a meter image creating unit that creates a meter image that includes a plane area
representing a cockpit of the moving object and a symbol representing a head of the
virtual operator and indicates at least one of a direction and a level of the load, based on
a position of the symbol moved within the plane area in accordance with the calculated
load;

a view field image creating unit that creates a view field image seen from said
moving object, based on stored image information and the managed moving condition;
and

a display control unit that synthesizes the created meter image and the created

view field image, and displays the synthesized image.
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a display control unit that synthesizes the created meter image and the
created 35 view field image, and displays the synthesized image.
MCSLLP 29 [3] The image creating device according to claim 1 or 2,
wherein said meter image creating unit creates a meter image in which
said symbol, which is moved accorsgling to the calculated load, from a
predetermined origin in a corresponding direction by a corresponding

distance. 5 [4] The image creating devi cording to any one of claims 1
3] toL§ ?\}&B%%@%"ls%fa %‘ngye%r?n%%{:gé&g%gﬁﬁgﬁ %ﬁ? c%ga’tes_ a meter image t_gat

furthRIE TR GHIA 6B 8ISy IABD FERH R S SRS, TR URSBIS X iis8edfa
synihlvemienti ohibecdymbotiby graduallywardrigadolbroratrandparencyd origin

in %@&X-@%&&;ﬂﬁldﬂ&dw&E@ﬁ%&%ﬁ%\dg%@&iﬁf@ing to any one of claims 1

0 4, wherein said meter image creating unit creates a meter image, based
on an average value of a predetermined number of loads that are latest,

[4] affiongrieedercatiog deadconecafisiedaciie Phy Saitpiotd daléulation unit. 15
[6)Acleaddigplayemathos dising annopetation ppur eceplionuitaviesindes
field,image creating uni oad-caleylation ynit, @ meter image. creatin

4 Sy&%f laarl;{of1 E&sB?a%}%%h?%F%%iﬁ%ﬁ%%% display method compr?gi{rllg: ars;J

gra@pdationy ind P IECEIVIALSBISH6Y 1BEEVIng an operation input for a virtual

20 moving object to be moved in a virtual space, said operation input

(5] "epRIvng SIR-ReiNc Rectorms Y. #ith PRAAIPAIRRYI reCeption unit; a
view field image creating step .of cre tlne%ta view 1;|e_I(1:i | image seen frgc?r{navera .
saleHRBViA gﬁ?é%tlm ncéqauggc%}lgﬁﬁcee\i/ﬁﬁl}%grece%/é gperation” - e

valinpuits seidetievvifieddnimbereoéieadindhaters Beiri pervomiet bydaitrisdwne

aficligldimags cxiealing validlation unit.

[6] A load display method using an operation input reception unit, a view field image
creating unit, a load calculation unit, a meter image creating unit and a display control
unit, said load display method comprising:

an operation input receiving step of receiving an operation input for a virtual
moving object to be moved in a virtual space, said operation input receiving step being
performed by said operation input reception unit;

a view field image creating step of creating a view field image seen from said
moving object moving in accordance with the received operation input, said view field
image creating step being performed by said view field image creating unit;

a load calculating step of calculating a load imposed on a virtual operator in said
moving object, based on the moving condition of the moving object, said load
calculating step being performed by said load calculation unit;

a meter image creating step of creating a meter image that includes a symbol
representing a head of the virtual operator and indicates a direction and a level of the
load, based on a position of the symbol moved in accordance with the calculated load,
said mater image creating step being performed by said meter image creating unit; and

a display controlling step of synthesizing the created view field image and the
meter image and displaying the synthesized image, said display controlling step being
performed by said display control unit.

[7] A program for controlling a computer to function as:
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25 a load calculating step of calculating a load imposed on a virtual
operator in said moving object, based on the moving condition of the
moving object, said load calculating step being performed by said load
calculation unit; a meter image creating step of creating a meter image
that includes a symbol representin @ head of the virtual operator and
indicates a direction and a level of the 30 load, based on a position of the
symbol moved in accordance with the calculated load, said Aateg{r\i{gytagfa
crahfRgAIEp BENJ FEREPREE b Ui PhatefThiAge creating unit: and a
modigptdyecohirodlimg st prof siyitesieédg the created view field image and
the vpetaEiMage aoet displayinghthersynrthesizediinageasaid chisphay said
mo§RRHIND, SR BeIng REHAIDG yisald ispley, canical pih, 30 [71 A
progr or controlling a computer to function as; MCSLL Oan . .
opdpaticr ik Pa B SR UHCHAR LIRS IR YL AtoH THBL ORST A Vit
movirgyirtgeobjeatetd dretheaveding aoviditiahsgabe raoview dliktimage creating
unitthat Greatesa.vigw figldimagases mbem saik Maving.ebiectymang
in ac_cordaglge wijth the recFlved operation.input; Sdfarelgt%gnc%lg%l?etl‘%@ unit
represePHRR.fRSAY A B B0 S8G 81T RS Gper ot i Said moving object,
loabdzedion theasitving (cbaditbodmpecthvasgBBface Withdbsrgpagaed load;
andcreating unit that creates a meter image that includes a symbol

feﬂﬁ%ﬁﬂﬂﬁ%&&r&e ¢qi dﬁ%%rgﬁ{ﬂa%alz_epa{@@éa@@ ndicates a-diesenmanteir

~ level of the load, based on a position of the symbol moved in accordance

imagaAnhd SalRUTAhs 1B it diSE display control unit that synthesizes the
created view field image and the meter image and displays the
synthesized image.

MCSLLP



