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1 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. that occurs along with a running
condition of a virtual vehicle in a virtual space. 10 Background Art [0002]
Conventionally, game devices for business use and home use have been
widely spread. With such a gamB&H8URE; FdExample, one can enjoy a
race game by a vehicle such as a car, etc. In such a race game, for
example, the user (player) typically operates a 15 controller or the like,
A eives a it wehigls.(an Bl mactine. siok car o skl which
runs’in a'virtual space, to'a” prede ermined goal point, vying fo me
taken or vying with other vehiclegfopgaytiaririval. [0003] Further, a
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, 20 has also been disclosed (for example, see Patent
Literature 1). Patent Literature 1:fg#isserhingdd Japanese Patent
@Bsf)llcatlonF OKAI Publication No. H1 1-1 14222 §1§ r%S FIG, 1d
Hibsure 8f IRVEFGRY BIERERTIE be BSRae b7 e vliton D5 gtk

M&W&Y el PRRT SRIRS, CORVEPIONALIAMS HaVIG ﬁréﬁﬂ@i“&@ FQ%Y%B( QEehaq,

joyful race game experiences, have not been able 0 make the behaviors
atthewiitbak yehicleisufficiently graspablerduning:therdayin’: Speaifigally,

if in a real vehicle, the driver, etc. feel a backward load or a

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 game by a
vehicle such as a car, etc.

In such a race 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, a 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 |: Unexamined Japanese Patent Application KOKAI

Publication No. H11-114222 (pp. 2-3, FIG. 1)

Disclosure of Invention

Problem to be Solved by the Invention

25 [0004] However, in most cases, conventional game devices, which have provided

joyful race game experiences, have not been able to make the behaviors of the virtual

vehicle sufficiently graspable during the play.
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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 direction because a centrifugal force acts. By
feeling such loads, the driver, etc. can 5 easily grasp the behavior of the
vehicle and running conditions. In contfast, in playing a race game, there

is a problem that the user cannot feel any kind of load from the displayed
image, and cannot therefore sufficiently grasp the behavior of the virtual
vehicle. [00p&]ifThe prasent-uaveriich whs driade do. Solve Badhwarpiobdema
and an object of the 10 present invention is to provide an image creating
Hevivd laabher tisp iy PaEtA G ca ApETHYdiRE SreGTum daplcaslirigedn Further,

capable of appropriately visualizing a load, etc. that occurs along with a
A e e A N Pt R R S Ry R B R
e Breblem [QQ06] Aimags creating seyvies acciding o lirst aspeet. of

the present invention 15 comprises an operation input reception unit, a
FHORIRG 6P NE I heRManNaINg VUit csymbel ndrawiigausit, a tire image

drawing unit, a meter image creating unit, and a display unit, which are
configurediasdiaitansn [JOPTERirstcthensparatondmpei] recdptide upir cannot feel
receives an operation input for a virtual vehicle to be moved in a virtual
S ﬂmﬁfrm% Ry EShiRash ATSHEGHRY Bt AANEGEY grasp the

funnin g]ptr}llglglorglﬁf\% C\{ér.tual vehicle based on the received operation

Input. Then, the symbol drawing unit draws a load symbol, whose display

RESKION ChARYRS ARGRTEING 1A aaddRseIVeRIAEPAMAGERINIBiect of the
condition. Meanwhile, the tire image drawing unit draws an image of a tire
whese idisgiay manper chamgesaccording dovihe idaddsddyon«dthed, a
managed running condition. 25 Further, the meter image creating unit
et AR E R i R GePTRERat APt BRI S MBS AR i d g of i dhat
tire, bassd onfhe load caleulated. Then, the display unit, dislays the
created. nyeter im%}ge.% ([8?) Tnl'ﬂa is, since the meter image, which

includes the load symbol ipdicatingdbgidirgctianmand level of a load and
the image of the tire whose display manner changes

[0006] An image creating device according to a first aspect of the present invention
comprises an operation input reception unit, a running condition managing unit, a symbol
drawing unit, a tire image drawing 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 vehicle to be moved in a virtual space. Further, the running condition managing
unit manages a running condition of the virtual vehicle based on the received operation
input. Then, the symbol drawing unit draws a load symbol, whose display position
changes according to a load based on the managed running condition.

Meanwhile, the tire image drawing unit draws an image of a tire whose
display manner changes according to the load based on the managed running condition.
‘Further, the meter image creating unit creates a meter image including the drawn load
symbol and image of the tire, based on the load calculated. Then, the display unit

displays the created meter image.



according to the load, 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 running
condition of the virtual vehicle. [0009] %n image creating device according
to a second aspect of the present inveéntion comprises an image
information storage unit, an operation input reception unit, a running
condition managing unit, a load calculation unit, a symbol drawing unit, a
904D imdbs:thawing brithdenetepdndyehcredtihy titoaheyabidplayc ety the
which are configured as follows. [0010] First, the image information
desraige yrtdstetasamagantibriaishahtiadiig doscdnetrimagetsisascs
Alocaiedingg irtyal space FUginer [heoperation inpytieeepion. .
feceives an operation |r‘PpLH %r a virtual vehicle to be moved in the virtua

BRACE ok Fptithess the running condition managing unit manages a
running condition of the virtual vehicle based on the received operation

5 input. Thenstheholdicalpudsiidntunjipcapeidaiss iauldad fmpastdiomtheh occur
virtual vehicle, based on the managed running condition. [0011]
NrsgniiHile reReiag fopeitaNity vitaafideload symbol, whose display

%BG on changes based on the calculated load. Furglher, the i'ile image
b gﬁi creatin d.evu:e accoraing 1o, a seco a%)ect Of the Ip}’% ni
rawing uni raws ar image of a tire; whose display mannér changes

ﬂ%@ﬁ&ﬁ%ﬁ%&?&%ﬁﬁﬁ%@&%ﬁ%@ﬁfth%@ﬂﬁr Mﬁgﬁaﬁm&&%ﬁion unit,

creates a meter image including the drawn load symbol and image of the
diranilingRoflaaidisplay ginil eisplaysidhaicieaied imelersimdgbdri00d2ludinat tire
is, since the meter image, which includes the load symbol indicating the

10 igivegetibnvang Yeie h olciclosth sine thidbiade Witth diipbyios e displaiy configured
manner changes 25 according to the load, is displayed, the user can
RLYYM5e the load that occurs due to histher own operation. As a result, it

j sibl iately visualize. th ' ‘ .
e SR SR i, Sl LR Wucing o
NGt PIay eiavwad iimagenall agkee, INRYAIGH, &hCoderitigaigRitfcdeption

predetermined color changes according to the calculated load.
unit receives an operation input for a virtual vehicle to be moved m the virtual space.

15 Further, the running condition managing unit manages a running condition of the virtual
vehicle based on the received operation input.  Then, the load calculation unit calculates
a load imposed on the virtual vehicle, based on the managed running condition.
f0011] Meanwhile, the symbol drawing unit draws a load symbol, whose display
position changes based on the calculated load.  Further, the tire image drawing unit

20 draws an image of a tire, whose display manner changes based on the calculated load.
Further, the meter image creating unit creates a meter image including the drawn load
symbol and image of the tire. Then, the display unit displays the created meter image.
[0012] That is, since the meter image, which includes the load symbol indicating the
direction and level of a load and the image of the tire whose display manner changes

25 according to the load, is displayed, the user can recognize the load that occurs due to

his/her own operation.

As aresult, it is possible to appropriately visualize the load, etc., which occur



[0014] Further, the tire image drawing unit may draw an image of a tire,
whose shape 5 changes according to the calculated load. [0015] Further,
the tire image drawing unit may change a color of an external frame of

the image of the tire, in a case where the calculated load exceeds a
predetermined critical load. [0016] A Iéad display method according to a
third aspect of the present invention 10 comprises an operation input
receiving step, a running condition managing step, a symbol drawing
dtep, e fire inage drawing stepyiametehichage creating step, and a

display controlling step, which are configured as follows. [0017] First, at
b Hperaﬂ"cbﬁthﬁbtﬂ“fé‘éémﬁ@eé%b‘;‘éﬁ WHE LA R fBIREeViftadIrevEhidgch 2
to be moved flg a f}/Artual sr{:é%ce IS received. Furg{her aththe {uur?nin

COIOTIRG are etermiged color chanees according to the ca gtedload. .
C ?’] OI% Eil.% manading step, a rum Ing con |f|on*”-b the virtua vehlcije IS

[WQ?ged P@%ﬁ&,%tﬁf‘e E%QEV%XQH@ Qﬂ@ %Igsp%&}- he %}Q}EJQ@ ??‘Mmp@hese shape
drawing step, a load symbol, whose display position changes according
dadead hased anibearanagadxunning condition, is drawn. Meanwhile,
at the tire image drawing step, an image of a tire, whose display 20
PfEiher cHamdes Bedordingaodiaeloadbasey emtse malagddranisimg! frame
condition, is drawn. Further, at the meter image creating, step, a meter
SHEGETHER NG (HE: cRARTORBCE MbSH QHATALGE B e Tha e Sredhie
Jhen, gt the display controlling step, the created meter image is displayed
on a predetermined display unit. [0018] That is, since the meter image,
whieh includes dhietoadnsyrddaldndicating theird agi@ctiancaneslavel @hdon
load and the image of the tire whose display manner changes according
10 ¢orthe doaah dpdisplayadi tihecldey can. reoognizecthidiisacitheg e s dieymbol
to his/her own operation. 5 As a result. it is possible to appropriately
iR E e loied mege Wit StEeur A6HG WtE SCHEHIRG cordria P 4y
Yinsehivehicle 9049} Aproaram acegieing (© a fourth aspect of the
present verntion controls a®computer (including a game device) to
fometion agfhe ahpverdescribaguinade sleatifdan operation input for a virtual

i

vehicle to be moved in a virtual space is received.  Further, at the running condition
15 managing step. a running condition of the virtual vehicle is managed based on the
received operation input.  Then, at the symbol drawing step, a load symbol, whose
display position changes according to a load based on the managed running condition, is
drawn.
Meanwhile, at the tire image drawing step, an image of a tire, whose display
20 manner changes according to the load based on the managed running condition, 1s drawn.
Further, at the meter image creating step, a meter image including the drawn load symbol
and image of the tire is created. Then, at the display controlling step, the created meter
image is displayed on a predetermined display unit.
[0018} That is, since the meter image, which includes the load symbol indicating the
25 direction and level of a load and the image of the tire whose display manner changes
according to the load, is displayed, the user can recognize the load that occurs due to

his/her owm operation.
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5 device. [0020] This program can be stored on a computer-readable
information recording medium (recording medium) such as a compact
disk, a flexible disk, a hard disk, a magneto optical disk, a digital video
disk, a magnetic tape, a semiconductor memory, etc. [0021] The
above-described program can be distributed and sold via a computer 10
communication network, independently from a computer on which the
program is executed. Further, the above-described information recording
medium cays heedilstiibsted asid solgdpingeperidentylirenhéieadompuidich occur
Effect of the Invention [0022] According to the present invention, it is
Hossividh o rappiapriaeonshalize e chslead, etc. which occur according
[{5 9runnin condition of %virtual ﬁ/.emﬁl,e,iﬂ a v&rﬁygl S{):ace. [0023] [FITG.;;
2 A exeMPRE BidHrAm EHo bRy A s e At A SRSt BY & typicR ot
SAmGdeyics . an which aninage creating device areosdingdQiafase creating
embodiment of tﬁe present invention is realized. 20 [FIG. 2] Itis an
@xepplary diagram showing a schematic structure of an image creating
device according to an embodiment of the present invention. [FIG. 3A] It is
B e mplEs dragram showirgeh @xamplewtinfordatornomatiagee-tyiage
running condition managing unit of the image creating device. [FIG. 3B] It
FCHHRNETRRIARE dRag M SPWinG SeREr bt B RORP Ao By diitaged
B E LUBRD SN AR NARY AL RL NG TAGC LSHNRIRKER I e
4] ftis anpexemp ary f’agram showing an‘exampie of a view field image
firewn by amdmrge ckeatipeiywniledtheuimageaieating.drvicey@ tdaphAd
It is an exemplary diagram. showing an example of a meter image drawn
byranmeteficramiwgranit Gfrthredmbgeccreatingrdevicoe . \Rich. thd Blogisars
exemplary diagram showing an example of a meter image drawn by the

Histardradiy thite IR Srista e atrgirine &c e iiRs medjumsanPe
SRRy, dagiam Rhowing 8 R &Xampis of g meter image
Effect of the Invention

[0022] According to the present invention. it is possible to appropriately visualize the
load, etc. which occur according to a running condition of a virtual vehicle in a virtual
space.
[0023] [FIG. 1} It is an exemplary diagram showing a schematic structure of a tYpicai
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.

[FIG. 3A] It is an exemplary diagram showing an example of information
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

image drawn by an image creating unit of the image creating device.
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drawn by the meter drawing unit of the image creating device. [FIG. 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 exampge of a meter image 10 drawn by

the meter drawing unit of the image creating device. [FIG. 6] It is an
exemplary diagram showing an example of a display image in which a
view field image and a meter image are synthesized. [FIG. 7] Itis a
flowchart $Rigwing] thesflovwohepleadidispiayshrocessnperfopned by:the image
image creating device. 15 [FIG. 8A] It is an exemplary diagram showing

‘éfﬁ"@kmﬁf éra%%whab@? i[‘r_ﬁfé? SB1ING fiaeﬁ'*é%e_mmary diagram
showing :ﬁ]‘a(ajrﬁgll? i(s)-fag gésgllg ;}EE%%‘Q“MiLFJI%)WQI?%%EX%%]?X%@EP !ﬁcher image

diagram showing an éxample ay image. tisa

Exemplaiy diagramshowing aniexamnple ohanothesmeter image. 20
[FIG. 9B] It is an exemplary diagram for explaining the locus (afterimage)

of a head[Bimbal] [FIGi G mandexempuyndiggnam fompexplainiagrtheage
locus (afterimage) of the head symbol. [FIG. 10] It is an exemplary
iagrdm Bhswipg asene viatiel Shiubndes ercann28shisge creating device

accordingf nni)g {meod!melnt _og.thgag}r%?lgnt invention. [FIG. |1 AlItis
an exemp" F@ diagrat fo Sé)‘(’&%l%%g‘ﬁ% State ot thé'changes “of'the s

ajﬁp%%mﬁe@@grmH%geaﬁ?of{mﬁxﬂagﬁlr@d@ara@eﬁ@@plary diagram

showirig an example of the display of the load on the tires. [FIG. I | C] It is
an exemplauy:dixgram shewinglay exarplelafithe displaypl tife loadrdmage
the tires. 5 [FIG. 12A] It is an exemplary diagram for explaining the display
Ghihetirés wichiexdeeduieritbali o, creating device,

[F1G. 6] It is 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] Tt is an exemplary diagram showing an example of a display image.

[FIG. 9A] 1t is an exemplary diagram showing an example of another meter
image.

[FIG. 9B] It is an exemplary diagram for explaining the locus (afterimage) of
a head symbol.

[F1G. 9C] It is an exemplary diagram for explaining the locus (afterrmage) of
the head symbol.

[FIG. 101 It is an exemplary diagram showing a schematic structure of an
image creating device according to another embodiment of the present invention.

[FIG. 11A] It is an exemplary diagram for explaining the state of the changes

of the display of the load on tires.



[FIG. 12B] It is an exemplary diagram showing an example of the display
of aload which exceeds a critical load. [FIG. 12C] It is an exemplary
diagram showing an example of the display of 10 a load which exceeds a
critical load. [FIG. 13A] It is an exemplary diagram showing an example of
another meter image in which the dispfay of the shape of the tires is

- different. [FIG. 13B] It is an exemplary diagram showing an example of
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20

another meter image in which the display of the shape of the tires is

different. 156161 AAldbisaaexampiabHag@msheavwingar exampleely of

another meter image in which the shape of the head symbol is different.
[R¢Goati4Bikeisran exemplary diagram showing an example of another

meter image in which the shape of the head symbol is different. )
Explanatiot 61 RéfelEritaneirierse J6q00poronsahssdevice’ imcepey of
%%? ch/)M lg’llp?? RAM 104 interface 25 105 controller 106 external memory

57 BB bM drive 8 108 image processing unit 109 audio processing

unit 110 NiG200 inage greating dsvice 5,205 REIAMIAN MPUELASERIAN tircs
unit 202 image information storage unit 203 running condition managing
shifich exceed a critical load.

[FIG. 12B] 1t 1s an exemplary diagram showing an example of the display of
a load which exceeds a critical load.

[FIG. 12C] It is an exemplary diagram showing an example of the display of
a load which exceeds a critical load.

[FIG. 13A] It is an exemplary diagram showing an example of another meter
image in which the display of the shape of the tires is different.

[FIG. 13B] It is an exemplary diagram showing an example of another meter
image in which the display of the shape of the tires is different.

[FIG. 14A] it is an exemplary diagram showing an example of another meter
image in which the shape of the head symbol is different.

[FIG. 14B] 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

i02 ROM

103 RAM

104 interface

105 controller

106 external memory

107 DVD-ROM drive
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204 image creating unit 205 load calculation unit 10 206 meter drawing
unit 207 display control unit Best Mode for Carrying Out the Invention
[0025] (Embodiment 1) FIG. | is an exemplary diagram showing a
schematic structure of a typical 15 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 reference to this
diagram. [0026] A game device 100 comprises a CPU (Central Processing
Unit) 101, s0RGMhgReac:Qnly Memory) 102, a RAM (Random Access
Memory) 103, an interface 104, a 20 controller 105, an external memory
106, a DV iDigitap VesesasieeDisik)-ROM drive 107, an image processing
unit 108, an audio processing unit 109, and an NIC (Network Interface
Card) 110! OZW]CBy loading a DVD-ROM storing a game program and

data onto the QT}(%L%QM riye,£Q7 and turning on the power of the game
device 100, the program will 25 be executed and the image creating

device accardingdaibe piesent-pmhogiment will be realized. [0028] The
CPU 101 controls the operation of the entire game device 100, and is 9
connected¥ easheelariventtorexchaggendontrol signals and data. [0029]
The ROM 102 stores an IPL (Initial Program Loader) to be executed
immediately aftePIRESONEH RS fATEE BR "Blecution of which triggers the
program S%Afdi on the QVD-R M to be read into the RAM 103 and

executed by he CPUTO1. Furt er, 5 the ROM 102 stores a program and

various dataforan oparating system necessary for controlling the
operation of the entire game device 100. [0030] The RAM 103 is for
temporarilg&oringedatavangypiograms, and retains the program and data
read out from the DVD-ROM, and other data necessary for game

207 display control unit '

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
reference to this diagram.

[0026] A game device 100 comprises a CPU {Central Processing Umnit) 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 drive 107,
an image processing unit 108, an audio processing unit 109, and an NIC (Network
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
be executed and the tmage 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
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proceedings and chat communications. 10 [0031] 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 ggme. data of chat communication

logs (records), etc. The user can store these data on the external 15

memory 106 where needed, by inputting instructions through the controller
0040033 eittecRViErROMtauhe aded opnthe DY DBROM drive 107

stores a program for realizing the game and image data and audio data
[@8e8mpaniing f& i, WnderthE Eofldiaf tecomu otethelo be executed
DVD-ROM drive 107 performs a reading proce n the DVD-ROM
O (BB b AR oSy RSGr et ar B R enored

SOHEPRAFINTR G, QL G RN AR 615, [0Q34] TR IMAYR PIPFEESING rher,

unit 108 processes the data read out from the DVD-ROM by means of the

GPRIONI1 apdianinageccalculation-prieceasobunilvsiraied s pravidediRary for
the image processing unit 108, and thereafter stores the data in a frame
m@mﬁiyg(dmmstﬁ@émd()fpk@\ﬁmé@ pauthredinagd Processing unit 108. The

e 25 information stored in the frame memory is converted into a video

@ | at a! Brdtebd riinsd %&H%?Bfﬁ?é}hé%’rﬁﬁ%ﬂﬁ*@‘%ﬁ&%ﬂ%ﬁfﬁga%h‘%’ﬁ“ th

I(un illustrat q,) conn cte 49 th n]gn? ssmdg y |t 10 Thereb
TOOTANT an OLi from g) af’l g necessary for game
Image dlsplays 0 varlous types are available. [% ote that the

Hrosagicalcuiation: RrRcessRhGaR rapidly perform transparent operations
such as overlay operation or a blending of two-dimensional images, and

[Séifuirate opeeationslofrvidricustypges. tbrfurbhie, itterfatad@<atcelatiom operation
processor can also rapidly perform an operation for rendering, by a Z
BOAeH HBHROHIHBR) ’i]rﬁlﬁﬁﬁlé‘t%‘ﬁ $tated in a virtual three-dimensional

JRSE TR S G oAt e 1 B 5SS o
&%@Ha%gms@@£eﬁ§&§fmlﬁ&%¥§%90§%@&35 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 to 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 {uniilustrated)
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 wvarious types are



10 [0036] Further, by the CPU 101 and the image calculation processor
working in cooperation, a character string as a two-dimensional image
can be depicted on the frame memory, or depicted on the surface of each
polygon, according to font information defining the shape of the
characters. The font information is stoféd in the ROM 102. but
specially-prepared font information stored on the DVD-ROM may be used.
15 [0037] The audio processing unit 109 converts audio data read out
framthe DVD-ROM into an analog audio signal, and outputs the signal
from a speaker (unillustrated) connected thereto. Further, under the
i60Afrbl of ihetCie 10 neaodio: priotessipgwnic 20 9ageherbteisso iresparent
effects and music data to be sounded in the course of the game, and
QAU I8 Sy N Y EDe SBOTITY 16 thePtati Tof e <pBAREC S0 (o8 2
S‘Iéngall\yg:&r%g(;ﬁsfgf ggﬁﬁ%qg?%_the game device 100 to a computer

u

communication networ llustrated) such as the Internet, etc., and

5 comprisesrardPBABE-MiPOBARERTgroguaused fof hulldingpailyANerform an
(Local Area Network), an analog modem, an ISDN (Integrated Services
igitabNétwonkenaddm 20f. an D SletiiddypalnetrciDigitakiSubdaridden a virtual
Line) modem for connecting to the Internet by using a 25 telephone line, a
RO RSB I RN the! TR E BY s TTE AR #skisfsibh obtain a
line, or the like,.and an interface, (unjllustrated) for intennediating between
e S B e R L el o

deNiga Lot mrydie crnfigured to perform the same functions as the ROM
102, the RAM 103, the external memory 106, the DVD-ROM to be loaded

10 @ihe DVB:ROM Wlyivee 107 let6.] byndsihg arlagge:dagagity exterpal working in
storage device such as a hard disk, etc. 5 Further, it is also possible to
“pGYieh assotiireritithete Bvedioariqet! Hessprigbs drairedeistifngame
edltln%m(guctifrom he u er,sglggi%mpggehf%ro cce}ptgr(llgo\{ rious ?osmo

r&gré}l% 10 1(_ '86t4B]Pormation

EnIck e T}
ations gndﬁse‘lec 10N Inputs ﬁom e usé‘? are connecte

FNG O A IR NRL AL GRIIBNEr (RIS AT AAHRORE RSNl €ORBMIET 02, but

etc.) may be used instead of the game device 100 of the present
grhadipentrbOfexamplaasonl QgenenaheampaneOsompyises’CPU, a

RAM, a ROM, a DVD-ROM drive, and an NIC

15 [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
(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.

20 [0038] The NIC 110 is for connecting the game device 100 to -a computer
communication network (unillustrated) such as the Internet, efc., and comprises a
10BASE-T/100BASE-T product used for buiiding a LAN (Local Area Network), an
analog modem, an ISDN (Integrated Services Digital Neiwork) modem, or an ADSL
{Asymmetric Digital Subscriber Line) modem for connecting to the Internet by using a

25 telephone line, a cable modem for connecting to the Internet by using a cable television

line, or the like, and an interface (unitlustrated) for imtermediating between these and the

CPU 101.
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likewise the above-described game device 100, comprises an image
processing unit having simpler 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 magnetic tape, etc. Further,
such a general computer uses not a cohtroller buta 15 keyboard and a
mouse as the input device. [0041] (Schematic Structure of Image Creating
Device) FIG. 2 is an exemplary diagram showing a schematic structure of
thesimage seraatingndavigenaccardingéaithe-presentembedimentd Thgerform the
following explanation will be given with reference to this diagram. 20
fo04 2miteiptagbedtéAting) dabicB 2801 €onrises ranl operatiolinpt DVD-ROM
reception unit 201, an image information storage unit 202, a running
Kohiffiet friahdeing ik 98B AEHe iH Ao rRating LRl oeac R IsiY ©iCmal storage

é:;lxl;ccqla{(liC nagniflé%g%igimfler drawing unit 206, and a display control unit

07. The eXpafanatioﬁ Will be given to a case that the image creating
device 20Qrigihep aPRIISAIQIAMNG PR WhereRJaGie: GaLRE thediard for
which runs on a circuit within a virtual space, is operated. [0043] First, the
apepation imputctecgptigredinit 2@ puetends-anopardtiominpubfocaji@hg various
racing car (virtual vehicle) which is to be run on a circuit within a virtual
BpRER o iRipiandhe s BratisRthBor Y Bkeptis AT nRPO e ceives an
m@@tion Iiﬂ -.tHE: for a brake operation, an accelerator operation, a steerin

e

TMOrG, 8 gengral coim fer (a sencral-purpose personal.compute . ete.
operation, and'a Shitter Gperation, etc. RECBSSAry for Tunning the )

ﬁ?‘@@g Gatd mdbs Q@QH@Q%@QWI(@&E‘% ?1%:%'331 QRRMAERRINP UL, example, a

reception unit 201. [0044] The image information storage unit 202 stores
imagd infopmatieomiticks defifigs:seendrimages, eivIwhiokiidehidetien NiC
running path on the circuit within the virtual space. Other than this, the
Ieitiecirfsrmbiondstsrdiyd wane ol sisreimagennformatiorgshiziecessing unit

T A ST ey P O R
8!%%’%91%0%%@!&?‘49@@8%150 use a flexible disk, a magneto optical disk, a
magnetic 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)

FIG. 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.
[0042] 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
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



106, etc. 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. 15 For example, the running condition

managing unit 203 manages informatibf 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

infprmationafyatikus fypassent korutha epratationthiputiacepioeeunit

201. That is, the running conditions of the racing car operated by 20 the

user are mamagethpy.thee informatiompitRIG e o tiRfor matoreshovepdration

FIG. 3B is information to be updated automatically based on )

PpRat At riniiet IOGTEY ‘ARd PataiTistary. aeatis e Yarmsg dsRtrRs iR and a
other racip cars.which.are run a%%matjcally{rgre managed by the

{
B ler operatio - DECESSATrY TOT TUTHIINE Tacing c . .
information of FIG. 38. Furt er, the rtinning conhdition managing unit 203

5 manages goptagisARd 185 Gollisians DeIRaHEARIDG GRS +RASEEAMINE ] .
information of FIGS. 3A and 3B. The CPU 101 can function as such a

fAding coftditimm peandgingtunit 20824 0046]2Thesimegéncrgatinpuamiti@®4vhich
creates an image (image in the proceeding 13 direction) ahead of the
Jalirsg canepetRsE by the tluer, BakEy St theidgBeRfeiiatichcsibrathiy the

the i,rina e infor atiop stoBaSge unit 202 and the running condi iqrag ] .
virtual 8 8L6 ﬂther than this; gl Iage in orma‘ﬂmtl 2';6%%%3 L. 2 5tt%res image
manag y the running condition managing uni . Specifically, the

image qraating ML A4 depiets @ yiew deldnagei(divers Bvighd%ar o be

shown in FIG. 4. which is observed when the view outside the car is seen
10 fremidhbydiivers seat @t the racing car. The image processing unit 108
can function as such an image creating unit 204. [0047] The load

calculation bniP2G5 RE @Eé@cihélléi‘a‘dfléf_i%&%w kit tel/dl) Bgdedernal gpemory
L b R Rt CeNEnBHE AR A gL S 14 Alhming condlor
fﬂg&r}gg 'e”c? ;fsﬁ{ggﬁgﬁm?gﬁ%g)fdﬁﬁmﬁaﬂggﬂlgaﬁ% WhetE e LIRS G R tons of
the racing car operated by the user, and the running conditions of the other racing cars.

15 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 info-rmation of various types sent from the operation
input reception unit 201.  That is, the running conditions of the racing car operated by

20 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 FI1G. 3B.

Further, the running condition managing unit 203 manages contacts and

25 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
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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., 15 and the level thereof. Specifically, the load
calculation unit 205 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
drepared:plutabivittuakopetatarssrand thetisersmay:arbisiarily selgetifimnation
them. And the weights of the 20 respective operators may be different

fionsl éadhe othege [oB4BRIPguateRcY=HAa adohe mrwesightdbiass pobgsed by
tggerator 25 a; acceleration [0049] Further, in a case where the running

ﬁﬂ?ﬂ?ﬂﬂ?ﬁ%ﬁ%‘m@ﬁﬁﬂ’i%ﬁﬂh@ ad calculation unit 205 calculates the
load in thestEWﬁ:ﬁ‘#hQrtﬁ'Qﬂ%@@%@ﬁﬁﬁ@%i%@g%&&@ }%iet\t%eﬁ\é!ﬁlﬂa%% fdriver’s

operator, produced due to a centrifugal force, etc.. and the level ther

aperificalbiithe oad caicriationurit2a5.0kiains e tdunng rdius fkowen from
the steering angle, etc., to calculate the direction toward the center of the
bieclilaerarscanaf the Wirection. of the load, and obtains the angular velocity
from the velocity and the turning radius to 5 calculate the level of the load .
by multiplyifig tRE%SeRBRE HBwEP b 11 ERgUIRT RRGEit By *thBRfFhirging unit
g ius and the weight of the operator (see Equation 2, as an example)

{ 50] (Equation 2) f=ma=mrw" f: load 10 m: weight (mass) of the

PRerRtor aRcealeralianiclinng tadiusiv@naelal¥eleeion 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 running condition managed is acceleration
or deceleration, the load calculation wnit 205 calculates the load in the forward or
backward direction imposed on the virtual operator, produced due to an inertia force, efc.,
and the level thereof. Specifically, the load calculation unit 205 calculates, from the
direction of the acceleration, the direction of the load which is in a reverse direciion 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=ma

f: load

m: weight (mass) of the operator

o acceleration
[004G] 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
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[0051] The CPU 101 can function as such a load calculation unit 205. 15
[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, 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
feadi2whemthe yddatepamatos is obseiigdifromabave 0B level thereof.
Specifically, the meter drawing unit 206 creates meter images as shown in
megicslyiots}Eitstaitidahistamimale JiRIG. BA isranerasléresnpde steering
created in a case where  no load is imposed on the virtual operatoy (in ;| |
e Stlcstté’pc,ﬂ@ St HIG iSRG e <5 8 SR EieHfy ™S Rae direction
&ymgsﬁsla'd SRISAEINGING f9acef 1R ARRIPIRL RRANANEHA! MR SE iARs 1o

(origin) of a circle S represénting a cockpit (control compartment), whic
indigalemdhatethg head.aftheoppiates isnalcenupavy anydoaduRurbetity by
the meter image 15 includes front tires FT and rear tires RT representing
tivet tire saohitives virtUidik vehigieo {05djeTiertreter dmdige of FIG. SBriglah
example to be created in a case where the load works in the backward
§#heltion (IWEEDBE hccelerated running, being rear-ended by another
vehicle, et Q.msopgcifg%ally, the head symbol H is positioned at the back
(behind 5 the orlgirrﬁ within the circle S, indicating that the head of the
operator ig:3widng in the backward direction by the load. Note that the
position of the head symbol H changes appropriately according to the

level of thentoacdigFurthwes) ontthewiraterS, a marker M is indicated at the

back of the ring, to emphasize the direction in which the load works. Note
that this nfarkeich#H&) also be changed in color, etc. according to the

level of he 10 load, 50 that the level of the load may be emphasized.
Meanwhilé; LR rt‘érullrsnage of FIG 5C is an example to be created in a

case wheye the Joadayerks in the forward direction (in case of decelerated
running by braking, rear-énding another vehicle, etc.). Specifically, the

head) symbokK'is pasitian éshad dhes fratit {abebchitheoariginpwithin the

circle S, indicating that the head of the operator is

[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,
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 ioad
when the virtual operator is observed fron: above.

[0053] Specifically, the meter drawing unit 206 creates meter images as shown in
FIGS. 5A to SE.

First, the meter image of FIG. 5A is an example fo be created in a case where
no load is imposed on the virtual operator (in case of stop, constant velocity running, etc.).
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
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15 swung in the forward direction by the load. The marker M is indicated

at the front of the ring of the circle S. [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 syrlnsool H is positioned at the right
(rightward 20 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
Mcisdndieategrat thenight-otithe RDgpt-tbeGisale: Srdwither vthesdrontitikes

FT indicate the turning angle of the tires according to the steering wheel
Biséddtion (Toft terte). iIMesnwHilk) th8 meterimage of P GreBEdIan examplee the
to be created in a case 25 where the load works in the left-forward
(eI IN L drudalBrate fimAg Whfe firHih g i the Rghe st gnded by
Specifically, the head.symbol.H is pesitioned at the left front ,(left-forward . .
i T a4 B L o eting
4R dsiswungiimthe left-forwardidiictianDdinthrlords flReomaikeriMsiSung in the
indicated at the left front of the ring of the circle S. Further, the front tires
BaElindicaté¢heotuminpealngle ofNthe ttire shacoonding ¢ tirelsteesingbaihBethanges
operation (right turn). [0056] In sum, the meter drawing unit 206 createsa
fReterislyetRARHEh tthEhExE' 8 hmibar11 istheved ibactstiespomaing M is

Reen & eslion sifiecom she origio n . cprresgonding TSN Y
e dis o the ai

an opposi ance) within the circ according rection’in

whichithednad ke ans the dayel Rl 10aeL1BY IS «1R6MGISE dFaWADE of he

unit 206 indicates in which direction and how much the head of the
bperatahis swinvgl by thhedabohai O darthiersite. meter drawing unit 206
displays the marker M on the circle S where appropriate, in order to

T O

emphasizeMh&aineeitr mamishagreabBEWGEIKS setexampiHerhiosatibin a case
T g 200 doplayg e o e AU
i, TS AL e L8 D RS LA 0
synthesizasothaviewifiglditmage: 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.
10055] 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
the circle S.  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
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



10

15

20

25

created by the image creating unit 204 and with 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 20°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

sighalate predetesminedisypehianzatiosiming. ancheynpliesitiatheat the left
external monitor or the like. The image processing unit 108 can function

assuchtiz displayttontrdeuhit R5R67.{[e0581tRIGs ¥ lisialftovechanshowingle of
the flow of a load display process |Ioerformed by the image creating device

S0 iIrThecroNeReTg BRpfsRAES W I Keiven (Hightraférence 17 to this
3669 m. Note that this Iad display, éﬁ;oft?ésr!a%%tsaét?}l%&é?5&&‘%@3'&-ch {he head
ync ronousfi/ with the game pro‘%:ee ing wheh a ¢ar race game Is p]Iayec?.

[QQR3 First e the caflacendamedsigiaiad (ign,S30dda the MBS icin in a

creating device 200 receives an operation input, and updates the running
conchktiondofdhreatingican{stepoStb30D2pnSpeificallyhavhierde aperaimgnio the
input reception unit 201 receives an accelerator operation, a brake

gperatiph & sideHsdwheeirbperdtivn, lavshifftebopechtioRy &ie. thermers drawing
user, the running condition managing unit 20 ates the running .

R B T FOCT RN I SE o LRI SLc) dEEBH G dgeune by
the gpegrations. 10 [0060] The image creating device 200 creates a view

field image according to the running condition (step 5303). Specifically,

the image ciealingiuNit204 areaies anviewfiglchimagre(driveasMiemhe circle S
based on the image information stored in the image information storage
U200 et it raneidyy corditbasimaribyerdyitheinumhing donditidnvorks, ete.
managing unjt 203. 15 [0061] The image creating device 200 calculates

tHE A BesEY 8t tHe FanHIAG Contiidiingisp sabay! tires 1 at a tit in order to

indicate the tuming angle 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 with 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
signal at a predetermined synchronization timing, and supplics it to the external monitor
or the like.

The image processing unit 108 can function as such a display control unit
207.

[0058] FI1G. 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
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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 running condition
managing unit 203. 20 For example, in a case where the running condition
managed is acceleration or deceleratidh, 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, and the level thereof.
fourther,dnagase Wheredhe runpning.gondition managedds Jrping.ithe example,
load calculation unit 205 calculates the load in the leftward or rightward
girebtion @Byvimpbsedgemttreovirtdal opérataproducadedueliga centrifugal
force, and the level thereof. Further, in a case where an inertia force and

Q%%trifug%élrfbr&@%r@fp%a%é&agvﬁmi§|féﬁéﬂoiﬁrym%@é§élﬁfimage creating device

elerated/decele ated rupnin akin aturn
B B Boe A e e R g e

gggggombmed. [0062] The image creating device 200 draws a meter
image based on the calculated load (step 5305). 5 Specifically, the meter
drawing urip20bcaiBateghanm@terdmage asiahowripibe SmBAX0ISkeceives an
described above, based on the load (direction and level) calculated by the
wa@%arerumﬂiemtaz@sk«smmiﬁnya thecheter yrhwhplinit 206 dreatesration,
a meter tc in which the head symbol H J@f moved fr ff%m the center

r

DO b P N SR LA BHORING TPt
erlngndhs sEBR NN L0 oad Morks A i mish of he

oad. [0063] The image creating device 200 displays a display image in

whigh the Viswidfigld inage:angithenetecipagevare synthasizeddsiepng to the
5306). Specifically, the display control unit 207 appropriately synthesizes
thenvieworfiéltbintsige Srédked by the image creating unit 204 and the meter
image created by the 15 meter drawing unit 206, and after this, converts

the syntheST&t ﬁﬁ]éé@é}iﬁf@éé‘p?é‘alét%ﬁmbd%ﬁg%eéu@r‘(é‘i“éﬁalﬁﬂé’bﬁé@éﬁf“’ef ;
?}@e&hae%?nxgt(ﬁgﬁ{aéh%]e%%%g Crl g{f/gth‘i‘i l?g erL?gQ’@é]m ceégar'g mf(lvrl]rr?a 1%%%‘[\6\/1%%%1’11{ 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).

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 running 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
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 tumning, 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, 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
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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 20 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 turn

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
ivght-hackwarddirectionafcuriher intheidming:angle.sd thediras Whienthig:se are
left turn is being made is also indicated by the tilt 25 of the front tires FT.
“Phatisdthe user can feel the load in the right-backward direction, by the
move of the head symbol H_in the right-backward direction, etc. 19

[{t65] Furthermias Exemaisrethe Yadiig ar ity td it ignbarcglculated
gri' \A;H?Bor €<t a constant velocity, a meter image Mt as shown in FIG. 8B,
R theHead symbol H is positoned at the left

In which the head symbol H is positioned at the left (leftward from the

origin) witkin-thegirelens Angthas.nakenMoixlitatthe Igftportinpoftheown in
circle S. is displayed. This indicates a state that the head of 5 the operator
isEwangart thédeftived didire cioadyratioe htridudakforceawhiete Dowirs! atahigy the
with the right turn. Further, the timing angle of the tires while the right turn

s heirguirtiode 18iindiBatetsy et it Franasign s it i ngemeter
.can feel the load.in the leftward djirection, b maye of the d symbgl.

R ot B A e e B Ol Sl LSRR o

JAEIBELRES MAKING B AL SN ALAleH COrIE T HMAK R R AECRIRIRIGdyhich

running while sliding the tires in the left-forward direction, with the vehicle

tke pidaoing: dimgahallyveighttiiiarnd)ia meter image Mt as shown in FIG. 8C,

in which the head symbol H is positioned at the left front (left-forward from

[ Drigin) T hsithirigh il Jeirs tRe0ndziar Mridiliplay theatsttifroritigoitioryicw
fof he ’Circ!g?‘gf\}’ is 15 displayed. Thi ipdi%%tes)a gt@ that the head of the

S IRYSTE &R G RETHE SRS AR BresctidrPoy WH inertia force, which

occurs alagg Wi, ihe %%%L?EQ;‘QQBA&H‘&Qi§9‘i"§9fnré%%% IECHON: the view
Further, the turningangle of the tires during drifting is indicated by the tilt
Rfltherbenttiyasd Ty 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
turn 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
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, ete.
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That is, the user can feel the load in the left-forward direction, by the move

of 20 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 Teturns the process to step 5302,

and repeatedly performs the 25 processes at steps S302 to 5307

described above. On the other hand, in a case where it is determined that

[ giame hashended, cthe Wwhagehereatingedewaerai terthinatesdherighdcorner
display process. 20 [0068] As described above, according to the present
Brbogirentleciietemrtigense WHieh thevielurdymbdl 1 rhibikdfpefsymbol

the origin (moved in a corresponding direction by.a correspondi
UL BB U BARERE SR A AR EOHA N e marker M
displayed. And 06, Yserfegisthe;load imrased on e MHURLARSIAOM e head of

from this meter 5 image. As a result, it is possible to appropriately
tisugdizerthe doadg eichmbishecdukcalangywitb-thefmaving.candifiosnofra along
moving object. [0069] (Another Embodiment) In the above-described
witibbdimsmtue ekptdration hasibeenediventy tirsinghidibtel shidge as being
shown in FIG. 5A as an example. However, other than this, the drive 10

%@?éﬁ"i?%“ﬁ% B RAA D VORI RETHLS b displayed. Further, the locus
(afterlmagﬁ?(?tfﬁg%ehgsaeg 3?(%{‘? Q4 may iR‘?g%'?&WaEQ 1R QMR8 1Q HAKE NEor the

movement 0 ead symbol H more understandable. For example, a

mﬁ%yﬂmagg assh - AndRdt 84 neay be drawn. This meter image
includes an axle J. which indicates the drive system. Since the case of this

[MBteamplesitidicates fearovreehdrives theiaxiewisnibplayetiBotweey the. left
rear tires RT. Note that the axle J is displayed between the front tires FT |
SArBasETBkmart JrRelsraranang uRidsshdne diplayetr pendrdbrrira@t aliection,
tires FT and the rear tires.F in case of 4-wheel drive. Thep, the,head. .

ﬁq h(f.), »giu_q{#%% facm nag‘lggr%l algé at‘gl&éir \}Ni n}taéufol(r:xllj%gee[{)ﬂ as shown'in FIG. 8C,

in which the head symbol H is positioned at the left front (left-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 left-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 retumns the process to step S302, and repeatedly performs the
processes at steps S302 to S307 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.
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20 (afterimage). [0070] 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 pe'r(?od), and draws the 25

predetermined number of past head symbols H by gradually varying the

color, the transparency degree, etc, when drawing a new head symbol H.

fhatjs, thesmetesikhawingey ail 226rdrawsdhedmageribaimannemietnakese in

it clear that the past head symbols 21 H are the locus. Further, the meter

eifachinke deitRosnndy ldrawa tefidreyhbolidn whivlsdsinacecomparidibgizction

locus as shown in FIG. 9C. In case of this example, the meter drawing . . .

it OB GRARATE HEHANSGMBEIRL Whieh S M6vetotSThEtk puitisn drpdition is
nanner, 5 to.trace (to be, slid over) the predetermined number of its t

R B LB B S, e

thadead, symbohil k Witheadecus, ag shewndly Riaai 2BmnthaE displayed,occur
the user can grasp the track of the movement of the head symbol H, and

fbelg thih ldadnimppseddomthe wirtuadgpargor more dynamically. As a

result, it is possible to 10 appropriately visualize the load, etc., which

BN along RAthhE rReSiRGEdNdition of a moving object. [0072] In the

above-described embaodiment, a case that the load imposed on the virtual .
operator LA SRt By T B TR TOCHBLLE Bt et e hepeine

symakeliddo thenpetenimrae Has heenexplaingdyIhe load thakishis, the drive

imposed on the virtual 15 vehicle (to be more specific, on the front and

seaefourdireSihmaiifuithehibe vieyahizedpldnrdthererhbodimentiof dhierimage) of

present invention, which is for appropriately visualizing the load imposed

B tsedvintuary Ehiete, Wil bl expl dinadeb&lonrtintheraterenest of the head symbol

&rawin S. OO?S;%ﬁE}JG. 10 is an exemplary diagram showing a schematic
fﬂ%’fﬁ?ﬂ‘ FERHRGe 20 creating device according to another

embodimepy, example, a4 meter image as shown in FIG, 9A may be drawn.  This meter
image inchudes an axle J, which indicates the drive system. Since the case of this
example indicates rear wheel drive, the axle J is displayed between the rear tires RT.
Note that the axle J is displayed between the front tires FT in case of front wheel drive,
and axles J 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 is locus
(afterimage).
[0070] 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
predetermined number of past head symbols H by gradually varying the color, the
transparency degree, ctc. 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
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The image creating device 400 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 symbol drawing unit 401, a tire image drawing unit 402, a meter

image creating unit 403, and a display<ontrol unit 207. 25 That is, the

symbol drawing unit 401, the tire image drawing unit 402, and the meter
image creating unit 403 are added instead of the meter drawing unit 206

of thehimage creating device 200 shown in FIG. 2. 22 [0074] The symbol
drawing unit 401 draws a load symbol, whose display position changes
according touttherload valculdtediby thet|ddd salculetion beal205bBhat.isyhich is
the symbol drawing unit 401 draws the above-described head symbol H,
HROSSHEHILY posiiEnEndhyEs, AcEiditg to thétsadbdiedtHnpe. the meter

LANNg ucxﬁ{‘%%%a\?s[g%ﬂ ;%%ebﬁ.ﬁeﬂf“w"’}%&qéar‘é“Ugd‘{{u“ﬁggeg\gdr%‘s"{f

10%' yr% 1anner
Image,; wnose |splay mann changes according to t Calculate

Ry the:lqad &?'&H%%@Mﬂ@ %9&&&!M%H&Qf?% §P%$§9‘{Erﬁr‘?§r R past
and the rear tires RT, the tire image drawing unit 402 draws an image of
ticesiwhithr drepdiderentiirdherdhgplay manner as shown in FIG. 11A.

based on the level of the load calculated. That is, the tire image 10

ttdllihg udttobedisplaysing image plpvarying the ardd Gvetinmigt? théisplayed,
tire is painted (black, etc.) in the lengthwise directign extending back and .
A oL e RIS el 1 e TURIr 1 fal, e toad
[QP 46l SeRCicallyn i apaseWhesR: e laad.warks Ky the fowarg diregligge 1o
(in'case of decelerated running by braking, etc.), the tire image drawing
AR 2 raws aliie (1kblinagecin wiilithdhe paiwting @iecofthenfrenhiiies of a
FT is larger than the painting area of the rear tires RT, in the meter

iredfes elgasihown in FIG. 11 B. Further, in a case where the load works in

the left-forward direction (in_case of decelerated runnin% while turning to

iHE7ridhe, et inePhYS iR draWiRGRAT02 diawsch He IRdgagped on the
which he-pantnafiea #te oM UG Tk RiBEhanhe RANEAR A Snbol

e rear tires RT an and rear tires fton t arger in
thapaiRtingarRahandhedrant.angdsear tirgs han the rghtiostiedsneter virtual

image, as shown in FIG. 11C.
vehicle (to be more specific, on the front and rear four tires) may further be visualized.
Another embodiment of the present invention, which is for appropriately
visualizing the load imposed on the virtual vehicle, will be explained below with
reference to the drawings.
[0073] FIG. 10 is an exemplary diagram showing a schematic structure of an image
creating device according to another embodiment.
The image creating device 400 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 symbol drawing unit 401, a tire
image drawing unit 402, a meter image creating unit 403, and a display control unit 207.
That is, the symbol drawing unit 401, the tire image drawing unit 402, and the

meter image creating unit 403 are added instead of the meter drawing unit 206 of the

image creating device 200 shown in FIG. 2.
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That is, the tire image drawing unit 402 draws a tire image in which the

display manner of each tire is changed according to the load (direction

and level) calculated by the load calculation unit 205. 25 [0077] Returning

to FIG. 10, the meter image creating unit 403 creates a meter image,

which includes the load symbol drawn®y the above-described symbol

drawing unit 401, and the tire image drawn by the above-described tire

image drawing unit 402. 23 [0078] Like this, with the image creating

devige showa iRk 4Quwitis pessible davappropiatelyyisualize dhgilgagssition

etc., that occur along with the moving condition of a moving object, also

thethestire-imiige tndhadeatlinahel metdryiihadead0QTe] Frther] tHE sitUation, the

of the critical load of the tires being surpassed may be 5 displayed. For

BxalAplerasdren sk ﬁ%’kr@@\i%l}etwé’emréa%&ad(rgﬁv Beamed’: arbeididgriay
th%;{%%d direction, .or a gﬂgral e according to the nu Rer of laps, etc.)

to | i !
B the fiTes %Sd%(ﬂcr?g ',n%nd e COlor Of the external frame of the tire is

Rged agrshown by, At mpags: hovhendhis gritical load s &Qx&ﬁﬁgﬁ%anner
hat Is, not only the painting area of the tire is changeozfaccordlng to the

thackimpased anithidiedoutalacethieyframes dvhichifias: 10ibeeh black so

far, is changed to a red frame when that load exceeds the critical load.

[0080] Spé¢ifienthrrif: ancase ihdreliaticnid forhdedreiréetioR bxbedgsimage
e critical l&ﬁg f each tire due to.a hard | rakinfg the tire imagq qrawin ,
182 Htaws £ iagR S Whith e E8ISF of tHe 8XidtilF AR P fEer &

lronntires ], and realllres BRI ischaigrd iid et nA0e melat ﬁ@%ﬂ@ 13 image

shown in FIG. 12B. 15 Further, in a case where a load in a leftwar
directionaxaeedsdheyeriticahlaad hof the et (front ang rerictires) @0 tB§ainted
left due to a sudden right turn during high velocity rumaing, the tire image
dagking aunit 482 dvetivsise tiecimoy extewdiierbtkle aoldrdf tham diearralsetting the
frame of the front and rear tires It on the left is changed to red (the color of

tRBCE AR MBI Rt 159 rear tires rt on the right remains black),
DA R 2B I B T TR o e
goReemnedednra-sase wherthe laad impasedanthattire exseet®taeaws a tire
image in which the painting area of the front tires FT is larger than the painting area of
the rear tires RT, in the meter image. as shown in FI1G. 11B.

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 tire image drawing unit 402
draws a tire image in which the painting area of a front tire FT is larger than the painting
area of 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., 11C.

That is, the tire image drawing unit 402 draws a tire image in which the
display manner of each tire is changed according to the load (direction and level)
calculated by the load calculation unit 205.
[0077] Returning to FIG. 10, the meter image creating unit 403 creates a meter image,

which includes the load symbol drawn by the above-described symbol drawing unit 401,

and the tire image drawn by the above-described tire image drawing unit 402.
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critical load. [0081] With this, it is possible to notify to the user that the tire
grip has greatly 25 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 24 tires is exceeded.
For example, the very paint color of thélires may be changed to red, etc.
Further, other displays may be made before the critical load of the tires is
exceeded, so that the user can be warned. 5 For example, when the load
fpesed onithetiesWheaames devalkie Mithin . mage of caation, Whichisivle o
lower than the critical load, the meter drawing unit 206 of the image
eppatingdbviceushowrhinifG <k chthngesctheabite wahftame ofitigectireltion of a
from black to thin red. Then, as the load gets closer to the critical load,
ERRY e (I ehiadichtithe 3656 e rdige b e dinBhirkvisa #83%fick red. 10 With

j e user can run with reduced occurrence of.tire slips, spins, etc., b
e T G R L L TR S ey e
eplarRfthe rextenaliame afdhg titeste reth ghigle refi 90824 Fukhele varied
instead of changing the color, etc. of the tires, the shape of the tires may
beclangedite Wsdalizefhe, lead:impbsed ancthditices. the (OOBBL of laps, etc.) of
Specifically, in a case where the load works in the forward direction (in
gddresiveciantansd inay BY Beakignaieyme efifhsidrdasiiguhis2bewn by
of the image creating device shown in FIG. 2 draws a tire image in.which

R W O TAS IS BaL T TSeaithgaldet Conte ety T (T of

SHER s B SiEhg

[mage i asiaiownIn Jriii e 13 A TS NG GasRwhers theload ﬁkg}lﬁ%mich has

the rightward direction (in case of 20 constant velocity running while
Rl thedefl elmpdhe meterdrvingunit208idraus]sali erimapr.d.
which the horizontal width of the front and rear tires It on the left is shrunk
(Fedtited) anertheaHbrizontassvidiron tieediorit ndadatithamnt ol Hghgritical
Ea%lg gz?g}ezct]i’rfi:nd L{[Q teore? é% glna%gneg, %?esiprg\ivrg;ge '(:i!f?w:]ﬁg I%{nit 402 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. 12B.

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 tire image drawing unit 402 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 frame of the front and rear tires rt on the right remains black}, in the meter image,
as shown in FIG. 12C.

That is, the tire image drawing unit 402 changes the color, etc. of the external
frame of a tire concerned, in a case where the load imposed on that tire exceeds the
critical load.

[0081] With this, it is possible 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 aliowed to display in other display manners that the critical load of the



That is, the meter drawing unit 206 draws an image of tires whose vertical

25 width or horizontal width is changed according to the load (direction

and level) calculated by the load calculation unit 205, in the meter image.
[0084] With this, it is possible to appropriately visualize the load, etc.

which occur 25 along with the moving‘%ondition of a moving object, also

from an image of tires whose shape is changed. [0085] Further, in the
above-described embodiment. a case that the load imposed on the virtual
hpefatorcisydualized:-hyrifle, pasition pfithe deadfsyimbekkhhavinghangdl to red,
unchanging shape (circular shape) has been explained. However, the load
§taposed on the operator may be visualized by changing the shape of the

head symbol H. For example, the head symhol H may change its shape to .
ey L ik TR BPE T B T o T R i
{00861 Specifically, in.a.case.where the load works in the backward

d- - > E

Irection (in case 10 of accelerated running, etc.), the meter drawing unit
5 206 of therimagespeating:semcraghawnsiti Fthe drawssacmetel ntageasithin a
which the head symbol H is deformed from the center to the back like a
watertireptios stownidoNG hapshrgrines] Inad. chsengie rsathiggoad twobke! the
in the left-forward direction (in case. of constantly decelerated runnin

e SERHIAG 161156 HRORID &t} Cine SHRETS S GiHG TRt ABe e e om black

ter ir in which.t reg s1b‘ ..r111:1uL'. ete Ao tmit 206
B om s T A2 GUTPel 8 SRR ST r SRRIRE i 200

aasecitiisressibledoapprpaately visualize the load, etc. which occur
along with the moving condition of a moving object. [0088] Further, in the

10 above-desétithedhiemioodiment; the explamhtiod hasiers givere Aphyspins, etc.,
employing a virtual vehicle (racing car) runninggi(;l a virtual space as an
BxaRsHIENHBI TR N TR CePiBRP B B &S SBRED SAce dtdfint W hEkgwls of the
any ﬂ%jﬁgt gsvgﬁgtlgngél{ggt g@q&)rqﬁong as it moves in a virtual space.

or example, a Fief explanation will be given to a case where the
ARertionat, oRiectve. iy %li_véﬂa&@gsﬂgiﬂgs Qbisetdiet Rlane;RASIRNGBHPIANGe tires

etc.) which flies in a virtua
may be changed to visualize the load imposed on the tires.

15 [0083] Specifically, in a case where the load works in the forward direction (in case
of decelerated running by braking, etc.), the meter drawing unit 206 of the image creating
device shown in FIG. 2 draws a tire image in which the vertical width of the front tires FT
is clongated (widened), in the meter image, as shown in FIG. 13A.

Further, in a case where the load works in the rightward direction (in case of

20 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 1t on the right is elongated, in
the meter image, as shown in F1G. 13B.

That is, the meter drawing unit 206 draws an image of tires whose vertical

25 width or horizontal width is changed according to the load (direction and level) calculated

by the load calculation unit 205, in the meter image.

[0084] With this, it is possible to appropriately visualize the load, ete. which occur
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25 space. [0089] 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 26 input received. Note that the

running condition managing unit 203 also manages moving conditions

(running conditions) that are unique toflying objects, such as climbing

turn condition and descending turn information, in addition to the

information managed in FIGS. 3A and 3B described above. 5 Further, the

inagevaretitinguniz28h&reates a vievinfiellintageobserved byethe virsathose

operator (pilot) from the craft, based on the stored image information and

f K5¢ing condition. [0090] Meanwhile, the load calculation unit

AR qaloulates the load imposed.on the. virtyal operator hased o018 oced on
anaged moving con ition. For example, In"a case where Fhe? P!

managed mving cenditionisaccelgration @hdecaleration. tHgiRad; having an

calculation unit 205 calculates the direction of the load imposed on the

wirthial operatgr; procddeeshdie tasardnertisiforee, dhdthelevel bhthenposed on

load. Further, in a case where the managed moving condition is turning

e enmbing turkiadd debeesiamg tshapcnethsdty ehietatibH- unit

205 calculates the i[e%iol? of the oa}chjmpos?d on the virtu?l operator, =

produced OB 18RS Bn Fﬁuﬁé’ﬂo?ce, BHY (HETEG A1 OTHRS 1820 Rl g cte

eADSLRLRWING HIL206: ¢ERlRs & Metel:image as shown in FIGS. 5A

to 5E described above, based on the load (direction and level) calculated

iy ebe loadpealaualiom uris2QhdNote:that insieachaehihadires-indiheton (in case

diagrams, for example, the vertical tail rudder, etc. may be drawn. 20

Thessetbrateisplagitantto) uiic 207<aphropriatent SSithdsiresnihgeceeaten device

view field image and the drawn meter image, and after thjs, converts the

YRELIL LY imaGR'S ﬁtH‘%F‘;Sr’é‘bﬁ‘é%ﬁﬁ%‘&‘hﬁ’ﬁd@%&ﬁﬁ%b&hﬁ{d%ﬁ?ﬁ?}?ﬁﬁ’eﬁom the

' on the rnal. monitor or.the_ i ! pecifically, in a case

%h%%?ﬂ%ﬂ%%&ﬁ%@f%@%%&%s%hpr??r%h% tiﬁ(éz:%?e]}flt¥§ a 25 meter image in

which the hgad.symbalkt ismeaved nglatwardfianndherorigin:ig dislayedin 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. 14B.

[0087] Also in this case, it is possible to appropriately visualize the load, etc. which
occur along with the moving condition of a moving object.

[0088] Further, in the above-described embodiment, the explanation has been given
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 obiect {virtual moving
ohiect) as long as it moves in 4 virtual space.

For example, a brief explanation will be given to a case where the operational
objective is a virtual flying object (jet piane, passenger plane, etc.) which flies in a virtual
space.

10089] 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



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 head symbol H is
moved leftward from 27 the origin is displayed together with the view field
image. Also in a case where the present invention is applied to a virtual
flying object in this manner, a meter iffage in which the head symbol H is
moved from the origin (in a corresponding direction by a corresponding
distance) according to the load based on the 5 running condition is
displayedvand thewserwithiealhadoashimpeseshen:the viriualo opgEat@anages
from this meter image. As a result, it is possible to appropriately visualize
the' ifgaappditowHichwoegyredong withathieemoiing tedhdiiorbot . moliag climbing
object. &),0921 The present application claims priority based on Japanese
pEtERE B%é‘ﬁﬂ&?“ﬁﬁ%@l’%ﬁ%‘é@%@ad&ﬂ‘gﬁ%‘?W%‘%ﬁ%&‘ﬁﬁf&?@aged in
pﬁggi@}paiﬁ%g : ti(ggétgﬂ%gdl%q)%sef[rial Applicability [0093] As explained above,
according to the present invention, it is possible to provide an image

5 creating devigrsa deathdisplay.methed, Brecerling medivndapf@ observed by
program which are suitable for appropriately visualizing a load, etc. which
tecurtaldngpeveithr dpioyifigroothditiontofrasmbwvinghebjectdniamadrtialspacen and
MCSLLP 28 CLAIMS [1] An image creating device comprising: an
BiFBratOR MHLU FeeEEBN unit that receives an operation input for a virtual

mgﬁgzt;%{%e%%yegﬁi%d\g r&‘é‘%'u?iﬁ? %em%tvﬁ‘é‘%’ (tlc%%ilrtnc%qg Clre%%at.?ngpggé}l on the

Image seen mmrom salid virtua vehicle rans in

@&Eﬁl%@ﬁcﬁo\“ﬂﬁa%@c{@%i\{%ﬁ%%rﬂ{m%‘%%ﬁi!%d ERICHIAIAR Unh AL where

calculates a load imposed on said virtual vehicle based on arunning

10 tenditiopedf saidndrivabiehiclead@larmeteninageersatingfitdhaticulation unit
creates a meter image including a load symbol and an image of each of
tivés g ehdovdhicfeeection 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 turning (including climbing turn and descending turn). the load calculation
unit 205 calculates the direction of the load imposed on the virtual operator, produced due

15 to a centrifugal force, and the level 6f the load.

Further, the meter drawing unit 206 creates a meter image as shown in FIGS.
5A to 5E 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.

20 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.

[0091] Specifically, in a case where the virtual flying object is turning to the left, a

25 meter image in which the head symbol 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 head symbol H is moved leftward from



10

a display control unit that synthesize the created view field image and the
meter image and displays the synthesized image; wherein 15 said meter
image creating unit includes: a symbol drawing wait that draws a load
symbol at a point away from a predetermined point of origin, in
accordance with the calculated load; ahd a tire image drawing unit that
draws an image of a tire that corresponds to each of the tires of the virtual
vehicle and whose display manner changes according to the 20 calculated
ieadrif2) Anisprgedcreating dayiae: CRRLSIngnak image information
storage unit that stores image information including a scenery image to
be allocatetllin @ virttsl spaceh? frarewperationinpappréedpiienivmitl thgne object
receives an operation input for a virtual vehicle to be moved in said virtual
ShAES BTN CBNRISR ThAREGInBedRd TP RRINAde Y avfdrimy the origin (in a
condition.of said virtual vehicle based on the received operation input; a
T R e A S S R B i om e
bases, 30-anithe;ma@badedirunping.canditian; Ryiew: fisid mﬂg&@r&@%@ virtual
unit that creates a view field image seen from said virtual vehicle based
opctheistanedlimagecinforpationsanc:thi, managedhivnningreanditipRisaalize the
meter image creating unit that creates a meter image including a load
é‘%ﬁbﬁ‘?‘dﬁéjCIBB%HFiF%ﬁgb“ﬁf%@éh@tﬁ%%@ﬁ@@@ﬁﬂ@@&%§b]a“}-control

it that synthesize the created view field image and the meter I_\/ICSrh\LP o
PR e T M e B
N@%FJG&MM@F!HQ@%W of which is incorporated herein in ifs entirety.

Industrial Applicability

[0093] As explained above, according to the present invention, it is possible to
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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a symbol drawing unit that draws a load symbol at a point away from a 5
predetermined point of origin within a predetermined plane area, in
accordance with the calculated load; and a tire image drawing unit that
draws an image of a tire that corresponds to each of the four tires of the
virtual vehicle and whose display magner changes according to the
calculated load. 10 [3] The image creating device according to claim 1 or
2, wherein said tire image drawi it draws an image of each of the
tires, in such a way that a coloring area of a predetermined color of each
of the tires varies according to the calculated load. 15 [4] The image
crgigting/deivice aceatdipgtoictatnmiposi@gwherein said tire image drawing
unif drapsianiipage Apeaanekh e ties: o skichparvay thatithe shapeaof
each qf the tire varies acs:ordmg to the calculated load. 20 [5] The image
Veh&?a@atﬁﬁ)é Hé‘%}iéa Bt oraiiy Wefaim 3 or 4, wherein said tire image drawing
urditveiraviisldriimag eretEtchg e tiesdeinawifeh 18l dlorast warelimgnd
virtlr@menafithadmagei pheasl ofcthetirasdsdurthet ehaaged itpwa;case

d%éceﬁ‘ﬂ EXCERIS3 PJ?@E%?&Q@:’&%%QFEP@!J&QPvéﬁcﬁ@]B%sed

WQE&%&Q@ 8&'&%@8 ] Irtddhvénd
load display method using an operation input reception unit, a view field

on FHAYEN SRR OME s bREAI Rl unit and a meter image creating
unitnanek dndigplayatoptmoliuhit; thericad disptayagethotidomg prisiniysyambol and
an PRRFAHPEINPUL ERGEIING SteR.f:receiving an operation input for a virtual
vehigcle to be moved i@ja virtu}ql spage, the oaer.atiop iﬂlput recei\g g ste
E) e5] e.creaje 1c Wr#

b B eI EY! View B er

) %tfﬁ?irgpera ion mpu{ reception uﬁﬁ}aé%%n
imagqagd drepltrtyiBecy whesestnigasgiew field image seen from said virtual
veRiglethat runs in accordance with the received operation input, the view

fielh MAAE SieAlng. g heing agiiarmed by said view field image
creating unit; a foad calculating step of calculating a load imposed on said
vidi§y idravpggamit that draws a load symbol at & point away from a
predetermined point of origin, in accordance with the calculated load; and
a tire image drawing unit that draws an image of a tire that corresponds to each of
the tires of the virtual vehicle and whose display manner changes according to the

calculated load.

[2] An image creating device comprising:

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

an operation input reception umit that receives an operation input for a virtual
vehicle to be moved in said virtual space;

a running condition managing unit that manages a running condition of said virtual
vehicle based on the received operation input;

a load calculation unit that calculates a load imposed on said virtual vehicle, based
on the managed running condition;

a view field image creating unit that creates a view field image seen from said
virtual vehicle based on the stored image information and the managed running
condition;

a meter image creating unit that creates a meter image including a load symbol and
an image of each of tires of the vehicle;

a display control unit that synthesize the created view field image and the meter

MCSLLP
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35 on a running condition of said vehicle, the load calculating step being
performed by said load calculating unit; MCSLLP 30 a meter image
creating step of creating a meter image including a load symbol and
images of tires of the vehicle, the meter image creating step being

performed by said meter image cregding unit; and a display control step of MCSLLP

synthesizing the created view field image and the meter 5 image and
. display j[rle synthesized.image, the display control step being performed
Hnags g@@?ﬁ' %igﬁléosﬁﬁﬁﬂeaﬁ. f?v%ﬁééggin said meter image creating step
inelagrest a symbol drawing step of drawing a load symbol at a point away
fresand@iregeterminedpoint @fiosigin, in accordance with the calculated

'Oggé'-r%ﬂglgﬂ\%ﬂ{g%gﬁ draving, step,of rawing.anmaas.alating that

corrésponds to each of the tires of the virtual vehicle and whose displa
DredHiSHRUCHAELS AEBOTITHED HECASTTARE RARY, Y6 T/ AL TR (e

caladatrdlling.ascdmputer to function as: an operation input reception unit that

re&%i‘éﬂ%@@&ﬁﬁf_ ciaﬂgwﬂﬂ%f%m Hhahyehigle techamevessppiviftualch of
ace; a vy ield image creatjng unit th t ' ield i
e e S A GOl e e M Rt 1 e
caleyhidedtiondnput; 20 a load calculation unit that calculates a load imposed

on said virtual vehicle based on a running condition of the virtual vehicle;

(3] 2 MGG Image aipatiag unikhalHeaiesmmelgnimage including a load
symbol and, images of tires of the vehicle; and a display control unit that
SRR S SR N R S S TR Bl S A i veh

waylisplaysthe mymttresizepridrgeingbeeiar of each of the tires varies according to
the calculated load.

[4] The image creating device according to claim 1 or 2,
wherein said tire image drawing unit draws an image of each of the tires, in such a

way that the shape of each of the tire varies according to the calculated load.

[S1 The image creating device according to claim 3 or 4,
wherein said tire image drawing unit draws an image of each of the tires in which
a color of an external frame of the image of each of the tires is further changed, in a case

where the calculated load exceeds a predetermined critical load.

[6] Aload display method using an operation input reception unit, a view field image
creating unit, a load calculating unit and a meter image creating unit and a display
control unit, the load display method comprising:

an operation input receiving step of receiving an operation input for a virtual
vehicle to be moved in a virtual space, the 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
virtual vehicle that runs in accordance with the received operation input, the view field
image creating step being performed by said view field image creating unit;

a load calculating step of calculating a load imposed on said virtual vehicle based
on a running condition of said vehicle, the load calculating step being performed by said

{oad calculating unit;
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said meter image creating unit draws a load symbol at a point away from a
predetermined point of origin, in accordance with the calculated load, and
draws an image of a tire that corresponds to each of the tires of the virtual
vehicle and whose 30 display manner changes according to the calculated MCSLLP
load.

30

a meter image creating step of creating a meter image including a load symbol and
images of tires of the vehicle, the meter image creating step being performed by said
meter image creating unit; and

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

wherein

said meter image creating step includes:

a symbol drawing step of drawing a load symbol at a point away from a
predetermined point of origin, in accordance with the calculated load; and

a tire image drawing step of drawing an image of a tire that corresponds to each of
the tires of the virtual vehicle and whose display manner changes according to the
calculated load.

[71 A program for controliing a computer to function as:

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

a view field image creating unit that creates a view field image seen from said
virtual vehicle that runs in accordance with the received operation input;

a load calculation unit that calculates a load imposed on said virtual vehicle based
on a running condition of the virtual vehicle;

a meter image creating unit that creates a meter image including a load symbol and
images of tires of the vehicle; and

a display control unit that synthesize the created view field image and the meter
image and displays the synthesized mmage;

wherein

said meter image creating unit draws a load symbol at a point away from a
predetermined point of origin, in accordance with the calculated load, and draws an
image of a tire that corresponds to each of the tires of the virtual vehicle and whose

display manner changes according to the calculated load.



