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DESCRI PTI ON *@00002* | MAGE CREATI NG DEVI CE, LOAD

DI sﬂmmmmm RECORDI NG MEDI UM~ AND PROGRAM 5

Tec [ 0001] The presgnt invention rel ates
to an i magescreating device, a |load display nethod, a
recording nedium and a program suitable for

ap ' visualizing a load, etc. that occurs
al mmmﬂwmmwmwunm ng condi DESCRIPTEONI rtual vehicle in
a virtual space. 10 Background Art [0002]

ConventP®%Bal |y, gane devices for business use and home
use have been w dely spread. Wth such a gane devi ce,

f dMAGBIGREA TING DEVTOH) LOA B DISPEAYARETHOR, RFEDRIING MEDIUM,
such as a car, etc. In such a race ganme, for exanple,

t he user (player) typical ANPPREERANM 15 controller
or the like, and drives a virtual vehicle (an F1
Smachi ne, a stock car, or the like), which runs in a
virtual space, to a predeterm ned goal point, vying
for the time taken or vyingcpiddpraliper vehicles for
earlier arrival. [0003] Further, a technique for a

r p0DO 1 Pame THe pisent W ealo® RARLER, £ViBN oA cHiflo @&Hcegg load display

experienced in game operations to enjoy a tace

Whiethot€h fdcbMBhY mSdivR], 8n®R %F(?%érﬂ Ritabléfor ?gﬁrggﬁgt%}b\gg&lizing a load,

di scl osed (for exanple, see Patent Lite

P ' 1l ' J Patent .
e i P R AR  ER563h e st space
102-3, FIG 1) Disclosure ofB%%%% {044 Problemto be

Sol ved by the Invention 25 However, in nost

Cﬁﬁ)@ﬂ C Oﬁ\ﬁﬁ%ﬁigﬂﬁbb g%ﬂ@ dgﬁ&sclﬁﬁ bustfils H%ega:n\él regl\llsi(e &% been

joyful race game expériences,” have no

MRKR1S g}ﬁemha”itﬂ El§chge{ % dé(jiéet, ?(%leexg%ﬁg%l 8rlleecan enjoy a race game by a

sufficiently graspa uring
vehicle such as a car, etc.

In such a race game, for example, the user (player) typically operates a
15 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,
20 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
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.



2 Specifically, if in a real vehicle, the driver,
etc. feel a backward |load or a forward | oad because an
inertia force acts in acceleration or decel eration,
etc. Further, when turning at 2a 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 t heSusetmallprif bfa tenkbvahitie.chedavet, etarfoelrgbackward load or a
conditions. In contrast, in playing a race gane, there
i forvsard degsl henaushan indrta fgee agaimateltmebn oadscekdiramibrotte.  Further,
| oad fromthe displayed i mage, and cannot therefore
swifini witeng dty grespett héhe drbka\etoifeedh 1dddehatiis tavatse to the turning
vehicle. [0005] The present invention was nmade to
sbieetios bedause peanlyifagyl fard aats. oBjyeedlingfsutih®add,AhPaeeeNdic. can
invention is to provide an i mage creating device, a

Sl easidly ghiaspthaypehmtibrodf, thaveltide and nnginpeabinditionand a
program capabl e of appropriately visualizing a | oad,
et c. thatln congastSnalaig Mach game uhereNga pRBMEH kAR tHfusér cannot feel
virtual vehicle in a virtual space. Means for Sol ving
tang Kiticodf lead {rO0QRE didplayedgeage! aal daffotdB¥refRe SEfEiTedilV Grasp the
to a first aspect of the present invention 15
dehpvibselthanirapevadiclon | nput reception unit, a running
condition managing unit, a synbol drawing unit, a
t[00@5])i magEhedtradnnveftidn was MBdEh sbFRGABCIEE BRIIM, anBiah object of the
and a display unit, which are configured as foll ows.

10 [0 inFéritin, is tdEro0RR aatiinaBe £rdRilg dSFRPA 1RA dilidy method, a
recei ves an operation input for a virtual vehicle to"

becdrai@dnddiura, aHdrd prabrasiespable o hbh8riattN&/i§udBinBY load, etc. that
condi tion managing 20 unit nanages a runni ng

CseBistal g with 4 Reini gl dom@ltioh ITiaGliRudP IS EIcAR 2t udi Lved
operation input. Then, the synbol drawi ng unit draws a

| oad synbol, whose dingdngdYorl3ihb & ProhRRPES accor di ng
to a load based on the nmanaged runni ng condition.

Neaosthi | ean ih&seldréRingRIRe AEOMING td ' Fitst 450 B e }g)fé@&ﬁ invention
of a tire whose display nanner changes according to

15 tdoengrRadarbamesdicannb iieed®nag otk 'U0RRG c6ANHbA }rﬁﬂagirﬁ%t@i%i‘r[, a symbol

Further, the neter image creating unit creates a

| YRRl uhed Mﬁfeni%agg QArAViaYAn# CAgeRY e Aink 'ﬁﬂggan(a;ﬁ cgig;ﬂay unit,

tire, based on the | oad calculated. hen, the dis
Withith afdl oRfigwed kbfoieat ed meter i mage.

[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
20 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.
25 _Funher, 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.



3 [0008] That is, since the neter inage, which
i ncl udes the | oad synbol indicating the direction and
| evel of a load and the imge of the tire whose
di spl ay manner changes accordi3ng to the load, is
di spl ayed, the user can recognize the |oad that occurs
due to his/her own operation. 5 As a result, it is
possible to appropriately visualize the |oad, etc.
Q¥ occlhat isabiopgthgiméieramagevirigh owhaies theroad syt indicating the
virtual vehicle. [0009] An inmage creating device
ativestion anyl levelof edoashandabpsnageoit thdtreprlese displaymuamei ciranges
conprises an inmage information storage unit, an
Aseerdinigdn thenload, is displayed theuurset can racognize the lexdnhlitiocous due to
managi ng unit, a |load cal culation unit, a synbol
dusihérgvueperation. tire 10 i mage drawing unit, a neter
i mage creating unit, and a display unit, which are
Sconfi gur efls a eesulftdl 1spessible@ ffropiiatsly, visuatizé e dead, etc. which occur
informati on storage unit stores inmage information
i abarigLelitin g nennisg eongityoni ofalyevirmalehidld.ocated in a
virtual space. Further, the operation input reception
UADGOTr ec eAw aBagercrepimgaleiion atdopdihg t04 seomdl htpeal ofMBOpebént
to be noved in the virtual space. 15 Further, the
rinvenitiog comptisdsi anrimape adomgtion istor RNAGES 8n Bpérbitild MPut reception unit,
condition of the virtual vehicle based on the
reauahing dondicom ia@fgihH Db, a 16h® Balcitlitor @a a%?{n%li cﬁﬁiﬁﬁfg unit, a tire
unit calculates a load inposed on the virtua
10 Mahage iawibnesd aGfietthitndge RAAGAe (kiR MHNAG GQIIAY dli€Which are configured
[0011] Meanwhile, the symbol drawi ng unit ‘draws a | oad
¢ Fbldws. Wwhose di splay position changes based on the
calcul ated | oad. Further, the tire imge draw ng unit

J00thjavs Mfkt|thBgRagelin@ribtich st¥A0S Bnitl s SR @ha SRR mation including a
changes based on the cal cul ated | oad. Further, the

ety iME@ao bk aBbed i VirtGd18pARS FuftRérSthel JPBGBon input reception
i ncluding the drawn | oad synbol and i mage oOf the

tunitrecelVe8rin dpBitiGh Siful Yor Wnifrudl vERICRMS b hsovel 8RR irtual space.
neter inmage. [0012] That is, since the neter inmage,

15 Vihir@br, ifChudAlRg coheitib athn8AE Qhit hEhERtH H1fnihB ondition of the virtual
direction and level of a load and the image of the

iehRINBREE ofl HeRbad]v BPRetioR AR E S TR, W@E@%ﬂ%l{ngogt fit calculates

| oad, is displayed, the user ‘can recognize
tdiehd REFIEES ol 4R ViflualNeRicREHa@WAn REMAAARA ru ?eondithog.

result, it is possible to appropriately visualtze t
Ifoar] et QVlearHifeNtHRGGHIbo] 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



4 along with a running condition of a virtua
vehicle. [0013] Further, the tire i mage draw ng unit
may draw an inmage of a tire, in which a coloring area
of a predeterm ned col or changeds according to the
cal cul ated | oad. [0014] Further, the tire inmge
drawi ng unit nmay draw an image of a tire; whose shape
5 changes according to the calculated | oad. [0015]
Rlenghwith a ryneing eoaditipagd adidwdl vghigle t may change a
color of an external frame of the inage of the tire, )
i[A0B3] c as & uriher, ¢het tre imagediaatrgiutivedy @xaveedsnaze of a tire, in which a
predetermned critical |oad. [0016] A |load display
restaniog aseacdradiredpte¢roised dolorcchasgesciccatlinghe therakatited load.
i nvention .10 conprises an operation input receiving
diept] a rhumthen ghectomdinbgeodraninpaghinmag degwy aminsapedbh tire, whose shape
drawi ng step, a tire inmage drawi ng step, a neter image
5 wheges agcosdiep fo thedtakkuthteddbad, control i ng step, which
are configured as follows. [0017] First, at the
dperat i orfurthpt)ther ttre émugddrasigpPunitma pRargk ia@d]or BPEH ex©fal frame
a virtual vehicle to be noved in a virtual space is
ref el ivengde oFthettiterin aahsd Wikere wigdalghlged thatl ieREbedsl® predetermined
managi ng step, a running condition of the virtua
\egificalllead.s nmanaged based on the received operation
i nput. Then, at the synbol draw ng step, a |oad
oot , whasd diglsnhedo®asiotdiag 16 aigPspas P iRipidehCindention
| oad based on the managed running conlelon, 'S
10 ompises\medpabition inft rédeRritd §i18p, IRERINGILANINGh MbRikin@Rep, a symbol
i mge of a tire, whose display 20 manner changes
akeoindisitd, 4 ard ikfick AntviRASEH, DMetch nARNASRM o SHBMNAHMG display
condition, is drawn. Further, at the neter inmage .
WoRRbIIIAY s&bERhich aflddRFigh B as fhinsludi ng the drawn | oad
synmbol and image of the tire is created. Then, at the

qospijay gaRt,rttel dp@rasibR Papuk F&eﬁz’iﬁ%ﬁt@ﬂ alRb&fatiol HRAEFOr 8 virtual
di spl ayed on a predeterm ned display unit. [0018] That

Ivéhictd B4R rid\ed B h irtialBgRe isvet&iled NGRS af A€ rhk condition
synbol indicating the 25 direction and l'evel of a

15 | Rafgmitidph @ ridfgEcdilditidn flithd GriioRSi @l SRhAMdBEHES on the
changes according to the |load, is displayed, the user

gg%ri‘ge?ﬁgﬁwt%ﬁ iffie. | ORch, hOWAE SPABHI Fadie sted, a“aﬁ(s?ﬁlﬁof?mose

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, is 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

[\
(93]

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 own operation.



5 As aresult, it is possible to appropriately
visualize the | oad, etc., which occur along with a
runni ng condition of a virtual vehicle. [0019] A
program according to a fourth a@spect of the present
i nvention controls a conputer (including a gane
device) to function as the above-described i mage
creating 5 device, [0020] This program can be stored
on a conpit efeshlbdtismossiblgte aprropwFHely edetiznde loasdptemwhich occur
(recordi ng nediunm_such as a conpact disk, a flexible
dileig wish p synning egaditipn qfegneed vepiclecal di sk, a digital
vi deo di sk, a magnetic tape, a sem conductor menory,
dPR19] [ 002 plograve asdsodiag des dourtheasppat of tremresnt Imeention controls a
di stributed and sold via a conputer 10 comruni cation
rfempEk (inchidsgergiort doyide) onfuactonpuhe rbave-descritiedtimage creating
programis executed. Further, the above-described

5id¢vgemati on recordi ng medi um can be distributed and
sol d i ndependently fromthe conputer. Effect of the
I[AQ2Nt i onl{i9p@2tamAcaroreditorgdton atdoenporces extablieriufoniaiden recording
it is possible to appropriately visualize the 15
Inoeiymetecordivig mhdiomg snchaascocadpagt disk,a ftexibie digk, a hard disk, a
condition of a virtual vehicle in a virtual space.
[281o ¢rica disK, aldigiiad vakeo eiskmp hapyetidi oy, anemiwii@oBmemory, etc.
schematic structure of a typical gane device on which
dn02itage Thesdbivardesdabed progemocali hodib@ibard e edidveni cehputer
the present invention is realized. 20 [FIG 2] It is

10 aonexetipdtidn netaRriadepehdort iy r@m acbeipater 6n Sthicctht hfogddm is
an inmage creating device according to an enbodi nent -
akedihed. priageet, thewbentideseribef iffornddonIrécor&ind M INEARARBY
di agram showi ng an exanpl e of information managed by
aligttibutied gnd @1dl iride péhdeBRIMAGoROthE BbpeEr. t he | mage
creating device. [FIG 3B] It is an exenplary diagram
showi ng an exanpl e of i Bffeciatthomvedormanaged by t he
runni ng condition managing unit of the inmage creating
deore. [Addordidg td the ipfesamt igv%aph Al 3 pdkablc A hShopdi 6l ydisualize the
exanple of a view field imge drawn by an inage

15 dogRBkicn hivhi decof acthrdirghe @auifi@AtbRBti SN £ rtual vehicle in a virtual
space. |
[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.
20 [FIG. 2] It 1s 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 inforination
managed by a running condition managing unit of the image creating device.
[FIG. 3B] It is an exemplary diagram showing an example of information
25 managed by the running condition managing unit of the image creating device.
[FIG. 4] It 1s an exemplary diagram showing an example of a view field

image drawn by an image creating unit of the image creating device.



6 [FIG 5A] It is an exenplary diagram show ng an
exanple of a neter imge drawn by a neter draw ng unit
of the imge creating device. [FIG 513] It is an
exenpl ary di agram showi ng an exanpl e of a neter inage
drawn by the neter drawing unit of the inmge creating
device. 5 [FIG 5C It is an exenplary di agram show ng
an exanple of a neter inmage drawn by the neter
drawi ng ulfilE. dA] tihean eregeplay elgrary sbiewingen ekBin@le B meter image
It is an exenplary di agram show ng an exanple of a
néreen by maygeter dhaming it ofitbe magercreitiagidagicani t of t he
i mge creating device. [FIG 5E] It is an exenplary
di agr am sHdwi hg) ks exenepiptargidizgramne skowingagexarhpPledf awieter image
by the neter drawing unit of the image creating
déraivady th&-in€er Bfawihg uisit afithexXeapd aeytirndi dgicm showi ng an
exanple of a display image in which a view field
Si mage and[FAGneCER id amgenglay syuptdre shasidg ah ek&npiélof htmeter image
is a flowmhart showing the flow of a | oad display
piravesy themefepdrmdnpynit bethe imge: Geaaid gidevi ce. 15
[FIG 8A] It is an exenplary diagram show ng an
exanpl e ofFIG. SDpRlieyn exvhgRary didpkdm sBR)inktanieRample of a meter image
exenpl ary di agram show ng an exanpl e of a display
| dragre by thd-n€ter 8fawihg uhis o Athe exx@FAEra4thetedeam show ng
an exanple of a display image. [FIG 9A] It is an
~exenpl ar y[RIGASE AIfNissdnoMe Rl R P bieo v he an ekd18ple Bk Sleter image
image. 20 [FIG 9B] It is an exenplary diagramfor
10edlvaibRithgmetee dt06HS utiabt @k imagedresting £viigad synbol .
[FIG 9C It is an exenplary diagramfor expl aining
the | ocus[H&f 6.l ismo&kmplary Hhgrdeabvanghe lexar{uﬁb@fa J.‘l%lav image
It is an exenplary di agram showi ng a schematic .
StaMGERIE Qicf fidB imdR: adMBOR el RAldeNYe deMi&Eegccording to
anot her enbodi nent of the present invention. [FIG 11
Al 1t is gnGexerRl anyweiaath h | G ohddi
of the chgggez]e[ of the di spleg))ilﬁggfefﬁhsg cﬁ‘od;gékg%fs{?1|%¥§£&%§‘s
performed by the image creating device.

15 [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.
20 [FIG. 9B] 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
the head symbol.
[FIG. 10] It is an exemplary diagram showing a schematic structure of an
25 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.



7 [FIG 11 B] It is an exenplary diagram show ng an

exanpl e of the display of the |load on the tires.

[FIG 11 C It is an exenplary di agram show ng an

exanple of the display of the 7Toad on the tires. 5

[FIG 12A] It is an exenplary diagramfor explaining

the display of the tires which exceed a critical

load. [FIG 12B] It is an exenplary di agram showi ng an

exanpl e off IGhel B Is il ayexemplaay dagehmvbhobingxa @R&Hpla of the display of
critical load. [FIG 12C] It is an exenplary diagram
sthowadgnahe greanpl e of the display of 10 a | oad which
exceeds a critical load. [FIG 13A] It is an exenplary

di agram s[id@i hoClaln iseanedxpingly dageinh eiowiBE @h exAIREf tHe display of
whi ch the display of the shape of the tires is

dhé ledentthe fiftkG 13B] It is an exenplary di agram

showi ng an exanpl e of another neter image in which:

5the di spl[@Gof2A e isdioaxenplary ARotdr @6 dxplaihih Ble@Mplaylot the tires
[FIG 14A] It is an exenplary diagramshow ng an -
exkiobkecead aari6itdlabadret er i nage in which the shape of

the head synbol is different. [FIG 14B] It is an

exenpl ar yFUG apBIM §hewxegpRiy 8% i -

i mage i ny[vvhi c%he shape 8%9% he%@%@%gﬁ%@ﬁpl%fﬁ{e display of
0i oh@hviith. exbadals anatic@nogf, Ref erence Nunerals 20

[0024] 100 gane device 101 CPU 102 ROM 103 RAM 104

IDC/TZ)-e rRE]?/IC rF?(?/e Q@5 1€ A" RbmBlary GRoANE Q{d@\ﬂhg HEERdple SPthe display of

10 aload 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.
15 [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
20 [0024] 100 game device
101 CPU
102 ROM
103 RAM

104 interface

[\
(W4
—_—
o
W

controller
106 external memory

107 DVD-ROM drive



8 108 image processing unit 109 audi o processing unit
110 NIC 200 i mage creating device 5 201 operation

i nput reception unit 202 imge information storage
unit 203 running condition margaging unit 204 image
creating unit 205 |load calculation unit 10 206 neter
drawi ng unit 207 display control unit Best Mde for
Carrying Qut the Invention [0025] (Enbodinent 1) FIG
I is an eXénmpinageprdcesgmgmnghowi ng a schematic
structure of a typical 15 ganme device on which an

i mage cr edi nydidgrocessiagounit di ng to an enbodi nent of
the present invention will be realized. The follow ng
expl anatild@ WICI be given with reference to this

di agram [0026] A gane device 100 conprises a CPU
(Central ZOodmssd ergativi deyick01, a ROM (Read Only
Menory) 102, a RAM (Random Access Menory) 103, an
5i nt er f ac€0104peratioRthpaortemidnaimil 05, an ext er nal
menory 106, a DVD (Digital Versatile D sk)-ROMdrive
107, an i20agémpgoiadaaiatign bdrdgedd, an audi o processing
unit 109, and an NIC (Network Interface Card) 110.
[0027] By20Boaghrige eorldvnREM &I ifilg @ game program and
data onto the DVD-ROM drive 107 and turning on the
power of 20ke igagecrdaiicamitl00, the programw Il 25 be
executed and the inage creating device according to
the presait esddadici®iion\wnltl be realized. [0028] The
CPU 101 controls the operation of the entire gane

10devi ce 100Q6 atferidawing unit
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
15 game device on which an image creaﬁng 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, a ROM
(Read Only Memory) 102, a RAM (Random Access Memory) 103, an interface 104, a
20 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

]
W

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



9 connected to each elenment to exchange contro
signal s and data. [0029] The ROM 102 stores an |PL
(Initial Program Loader) to be executed inmediately
after the power is turned on, execution of which
triggers the programstored -on the DVD-ROMto be read
into the RAM 103 and executed by the CPU 101. Further,
5 the ROM 102 stores a program and various data for an
swaneditdiy eayls elementgo esslzange tomtrol simbisahl idag. t he
operation of the entire ganme device 100. [0030] The
RAR2I03 i Bhef RONehbrstored yansiRY i (hgtidlaPeogamel poaf@eans,be executed
and retains the programand data read out fromthe
DDadRDvgly afidr thielpemwed &t @armdaes saeontibobf Gk triggers the program stored
proceedi ngs and chat communi cations. 10 [0031] The
conthe 1 VIR QM50 be newicihedtht RAMJID3tdhe ekedugsd Bete 8P4 101.  Further,
recei ves an operation input given by the user when
5 phaR0d. | Rheogaaeprogr@fhid3a]d Firtousxdaes fotl an&epdting18tem necessary for
det achably connected through the interface 105
reentroliablthe Gietdtion ofdhicenitinelp&aé iaded 9. pr ogr ess st at us
of the ganme, data of chat conmunication |ogs

([0ez®r ds)TheeRAM To® iufR rtexﬁ@@raﬁh%t@rugé" a&a a‘iﬁ@tp?o misNgnd retains the
external 15 nenory 106 where neede by |nput i ng

| pregratiC hind dstat s Wb fiohe tkOMVIOIREV, 188 othQO03:34 nI&%sary for game
DVD-ROM to be | oaded on the DVD-ROM drive 107 stores

[progeditis bR cHatadhuiBafifie. gane and i mage data and
audi o data acconpanyi ng the gane. Under the contro

10qbo3he CPhelddhtrolidiel @\@n%%djﬂiréﬁ%h]tgg iR QI Beeives operation

readi ng process on the DVD-ROM oaded thereon to rea

QHputdi VRSB Uskr Whes bt e daha, which are to be 20
te%pg%ar?ﬁ§ stored OE the RA 103, etc. [0034] The

(0B Pr OORSSIt&galUNeinotP8 081 f2efe ARSI Johgedat ﬁ')r&?@thh%uﬂlterface 104
fromthe DVD-ROM by neans of the CPU 101 and an I nag

qaweitdbBt | iteP! L SH@CatindN ithd UshEREE Dan PV hfte Gaind tdl‘?a of chat
i mage processing unit 108, and thereafter stores the

abranbriicaioh REE (rd¥BARY,Yett UNITHE U@s‘éf b Brorer fPMéed Qkal Bn the external
t he i mage processi ng unit 108. The |nage

15 iriéR6IEI0E GPhePd MU, by ihfRtihg ﬁﬁﬁu&%'ﬁ? 'Eﬁ:’rohg% &9 RY&ESIRY 105,

into a video signal at a predetermn
S[YJO‘Fj]r ONiARIHOD-ROM E@b@%d@@%ﬁ%e D@[?Rm'dtr(% 107 stores a program

(uniI'lustrated) connected to the Image processi

4Bt Feali@Bg I EAROYNd iBGLIAL SR A¥&ioUars Qgco%ﬁmtfl}{p Ft‘ﬁ‘e fife. 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
20 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 (unitlustrated)

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
25 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



5

10 available. [0035] Note that the image cal cul ation
processor can rapidly performtransparent operations

such as overlay operation or a bl ending of

t wo- di nensi onal inages, and s#furate operations of

various types. 5 Further, the inmage cal cul ation

processor can also rapidly performan operation for
rendering, by a Z buffer nethod, polygon information
@vadadde.i n a virtual three-di mensional space and

having various texture information added, to obtain a

[6A%r ed Notagbatothet inmgp sialegtatiopl mroestsomeanheapidly tpeeform transparent
t hr ee- di nensi onal space as seen from a predeterm ned
\iperwgtipos ist¢hons overl§00B&htidurdr herbleraling loé tGoldidRaAsiamdl images, and
the i mage cal cul ati on processor working in

cotpale apéramonsaf vhspactypes. st ri ng as a two- di nensi ona

i mage can be depicted on the frame nenory, or

depi ct ed famththetlguimage cafculssioh peicygon,caadcaBs diapily Operform an
font information defining the shape of the

iparagioh dosrendbiengd, diyt a Znbufferahéthed,i ol gdodr d€orifatibh@ldeMin a virtual
102, but specially-prepared font information stored

ahret-fiémeNdidriRD¥pacey abé hasegd. vardousOR3ddre RO rAMENP added, to obtain a
processing unit 109 converts audio data read out from
trivederdMdRON ithit 501 @gonaladed dn N igru sl tﬂfh@l-dm@ﬂﬁox%”s?é&:%s seen from
the signal froma speaker (unillustrated) connected
tahmeddtermimad tib@mpositioler the control of the CPU 101,

the audio processing unit 109 generates sound effects

10 0036TuSi Fudder tyoteeCPOUNGiednd Mhd BagoBLIS@alén tpléd%@ssor working in

15

25

game, and outputs t he sounds correspondlng to

foooperhtich, andaketer si 5[4.3,(&3&]0 -ditRnNbkal ildgt Bad BE depicted on the frame
connecting the game device 100 to a conputer

GREMBHY GatdepRridIEbMONK shkffdd bHShdrR 6 o8 Usdtoftfind RE font information
Internet, etc., and conprises a SE T/ 100BASE- T

aieOdiigtiheiSRge bOtheatihtadien qhk%ht(lhﬁﬁﬁhn&{ Raydyed YfPthkOM 102, but
an anal og nodem an |ISDN (Integrated Services Dgit

N@&muykt rePREE Mnt ShforatiiaSored 63 YEBYD-R O Glady@e used.

Subscri Li ne) nodem for connecting to the’lnternet

lygo3mgi ng "Ehezﬁudl@' ﬁxﬁﬁ@aﬁlg' LRg, 10® %@m&tsnﬁ’&ﬁm dR% read out from the
connecting to the Internet by using a cable television

[oVR 208 0, b gLt LR 568 ! U ljghthom + s
(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 connecting the game device 100 to a computer
communication network (unillustrated) such as the Internet, etc., and comprises a
10BASE-T/100BASE-T product used for building a LAN (Local Area Network), an
analog modem, an ISDN (Integrated Services Digital Network) modem, or an ADSL
(Asymmetric Digital Subscriber Line) modem for connecting to the Internet by using a

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

line, or the like, and an interface (unillustrated) for intermediating between these and the

CPU 101.



11 [0039] Aside fromthe above, the gane device 100
may be configured to performthe sanme functions as
the ROM 102, the RAM 103, the external nenory 106, the
DVD-ROM to be | oaded on the DUD-ROM drive 107, etc.
by using a | arge-capacity external storage device
such as a hard disk, etc. 5 Further, it is also
possible to enpl oy an enbodi nent where a keyboard for
all9apl i ngAaide Hepmadeaboys. thenganealdevierg] ¢0hypay bé romfigune to perform the
user, and a nouse for accepting various position
deasiegfivactianiss dredREM &2, itherRAND U3 the orernbalemerseny 1@6ethe DVD-ROM
connected. [0040] Furthernore, a general conputer (a .
glenter lahdaduerpibs  YErRONadricohiluteer. by esing)a larmeycapsritysexdernal storage
i nstead of the ganme device 100 of the present
etdoeti welngs a Band deskamel e, a 10 general conputer
conprises a CPU, a RAM a ROM a DVD-ROM drive, and an
5NI C | i kewFsitherhie islbsu epodgblerto bewplgang edtboditeent Qbhere a keyboard for
conpri ses an image processing unit having sinpler
f anceptirgrschanaer tstrogpeediting ihputdfesrd tiitewdet &ind @Pno3O MG dc8&Ring various
a hard disk as an external storage device, and can
apsstiansdesgnhii@nsiant eeldétids, inputifignethe wogtdr€ adnndisk, a
magnetic tape, etc. Further, such a general conputer
ugdsOhot  Burtieentab o, bgfendrdl cnpultbr teedpeRl-Gupdsk PerSdHAS Bomputer, eic.)
as the input device. [0041] (Schematic Structure of
| miag &e Grekinbogd Bethe gane eGee 200 Sf &t RURAPLABAIRERIT P8t example, a
showi ng a schematic structure of the inmage creating )
10dgatiert cam@atedicogipticest heppr eseAM, eMRo B PVD-RIM drive, and an NIC
followi ng explanation will be given wth reference to
t hilkewish algy aboveldestiQA2 banl® @lehTRIR(E I @PrREs 48 VikBe JHBcessing unit
conpri ses an operation input reception unit 201, an
| FeRGey $ifpQdr MRAdtdRs SHaANAGR JfMhd oAfe dedcd YR cBEhprises a hard disk as an
condition managi ng unit 203, an image creating unit-:
26dernal boge Cddvind| ahil Qan WS ugd, flaxiBR! &ikk,di aMid8ioUBbfical disk, a
206, and a display control unit 207. The expl anhation
Winkgndiie @by.ebict O Farthas suthal gbh@all BBEPuter 83¢d ROt de¥diiPller but a
200 is 25 applied to a racing gane ere a racing car
150keybbgrdlanll @, movie @b tHeURut@Bvide.Ci rcuit within a virtual
space, is operated. [0043] First, the operation input

r@oapf i on(SeRkmakOdri®E@loY BRa@d CREBAADERRe) NPUt for a
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.
20 [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

N
i

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



12 racing car (virtual vehicle) which is to be run on
acircuit wwthin a virtual space. For exanple, the
operation input reception unit 201 receives an
operation input for a brake op@ration, an accel erator
operation, a steering wheel operation, and a shifter
operation. etc. necessary for running the racing car.
5 The controller 105 can function as the operation
iTAping cirevepial vehiela) whizbis to heo@agh dihsuitivitien a virtual space.
informati on storage unit 202 stores inmage information
whi ch  deffarnexampderibe wpertige sppwt eeepsioncimii 261 wekeitehean operation
running path on the circuit within the virtual space.
Anpreir for ladhmakenppsratidre anregel eiatdrospesdtionn a Steeriagavhes] bperation, and a
202 stores image information which defines a
phiftealopenpatiof, et@aeergsarnfe nuncingdhewgeinbear. aci ng car to
be 10 operated by the user, and etc. The DVD- ROM

51 oaded onltlenenDviberROM cin ifuectibd as thchepeetioanmnalt ree@p16y unit 201.
106, etc. can function as such an inmage information
d0044lge uThet iR, irffodddjon Thteraga niinQ0Z austed ii@Age information which
managi ng unit 203 nmanages the running conditions of
tdefinesascangryc anagepeetat edidhyinchele use runrig phih€ori W cReuit within the
conditions of the other racing cars. 15 For exanple,
theual ispateg @edilianothisyethadinage Uifotma@h BBRBEAHMIt 202 stores image
i nformati on which defines the running conditions as
shfptmation MHEh d3fnand @bralifhefimtiag ek ftlsAMihé Racing car to be
FIG 3Ais information to be updated where necessary,

10 apedtel Bgtht as@p@iddtt.on | nformation of various types
sent fromthe operation input reception unit 201.

That is, TieDMINRIOM i6&1edi dd @RSDVD-RO® dAGE NG7CAE external memory
operated by 20 the user are nmanaged by the

| 60 €@ BEAnGUn@fonfak Guch3hh imldpe ihfobRat®RE k@B Shiywoi N FI G
3B is information to be updated automatically based

qoopsledet Bicdnunihg| 0gdi€ion dfthaPie ARt BY3Smarkysd tHe%_um%ih@ conditions of

= =1

runni ng conditions of the other racing cars which are

rthé reeidormbp&ralet by ah@ustrnRageRe Rinind@ohditiohdBe theBtHRE racing cars.
FIG 3B. Further, the running condition managi ng unit

15203 nanages exampre e nfingZonaRioh| rﬁérfcaagﬁlgtiﬁltit"\@%nm eS'%nformation
cars, based on the information of FIGS "3A and 3B. "The

GRhicH Qdfiged Ahd RGBT QBn&TiofY & sHWNURPIGY. oA 850N
managi ng unit 203. [0046] The image creating unit 204

creates arhd WEBEndtioRBERW it TAGPRC € Ghdtmation 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
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 FIG. 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



13 direction) ahead of the racing car operated by the
user, based on the inmage information stored in the
i mage i nformation storage unit 202 and the running
condi ti ons managed by the runhing condition nmanagi ng
unit 203. Specifically, the inmage creating unit 204
depicts a view field imge (driver's 5 view) as shown
in FLG_ 4, which is observed when the view outside the
clitieciian) gierd ok Bmraging car ppesated byethe usér, biwsedrancthngmege information
The i mage processing unit 108 can function as such an
istAaee 1rethe ampgryinderimatiopGorage@i 7 P02rtrel theadnwiag conditidrmnmanaged by
unit 205 cal cul ates the |oad (direction and |evel)
dgiegning@ooditivh managinggnit 203 ( nore specifical ly, on the
virtual operator) operated by the user, based on the
runni ng deadiitalonsharemengentedsingtungt 204ndeipings & oiedv fitldrimage (driver’s
managi ng unit 203. For exanple, in a case where the

5 migw) asgshowndi tFlGn4 methal ésl obseradoeher tht iview oatside the car is seen from
decel eration, the |load cal culation unit 205 cal cul ates
ttheddicad seat df e facingaad or backward direction i nposed
on the virtual operator, produced due to an inertia
force, etlhe,inthge pnetesding et €l08tdar rfandtionSpegich iadhlage creating unit
the | oad cal culation unit 205 cal cul ates, fromthe
di0dection of the acceleration, the direction of the
load which is in a reverse direction to that
d0o4AMt i orThedost cabwudiat asit 08 chieviates Ghe 1da8 (HREioRYand level) added
mul tiplying the acceleration and the weight of the

10 epethataving s & mogei gpdcifivally, @S tiRNviRYAMPekor) bP&aRJIMRYhE @ser, based
prepared plural virtual operators, and the user rmay

amlthé fmhidgycoseitieat manoradtiyant ridnthe doadMRh Gina ek uhhteo3.
20 respective operators may be different fromeach

ot her. [ (M48karhfi@uat 4 @fkelyhert @Brunhing! &ﬁgitﬁh MRHQ8d is acceleration
(mass) of the operator 25 a: acceleration [0049

Four ddaelleration, éheCd when&idnhantt WD BdcaeRdithé QBad N a8EGorward or
Is turning, the load calculation unit 205 cal cul ates

thaek Warddiiresidrhiengosdd v tHd \aftudl ioBlaWR! stodiide8Gub 8 an inertia force, etc.,
i nposed on
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 prepared plural
virtual operators, and the user may arbitrarily select from them. And the weights of the
20 respective operators may be different from each other.
[0048] (Equation 1)
f=ma

f: load

m: weight (mass) of the operator

[N
W

o 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
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14 the virtual operator, produced due to a
centrifugal force, etc., and the | evel thereof.
Specifically, the | oad cal culation unit 205 obtains
the turning radius fromthe stkering angle, etc., to
calculate the direction toward the center of the
circular arc and the direction of the |oad, and
obtains the angular velocity fromthe velocity and the
fog kgl opeates, perdgcedhiduetatae cenirfigal dpreof etcheankothd lbyel thereof.
nul tiplying the second power of the angular velocity
pecifigdly dhaiond ¢adelaiionaunit 202 ohwsinghthedfiritihg rasipes frowr the steering
(see Equation 2, as an exanple) [0050] (Equation 2) f
anglg, eicgiacestculdte thepditection awane itghtentermg $)e icutanerc and the direction
operator a: acceleration r: turning radius w angul ar
wé |tz loag, rgloait3inT e @RUIaTOtlacin ffamdhd veloaisy suctheaurning radius to
| oad cal culation unit 205. 15 [0052] The meter draw ng

5 waictlagOBe deveho bthe doatehyemultiphgeg (liesticamt power ofhhecimgular velocity by
represents the | oad inposed on the virtual operator in
ae wasyg tadiusridtbe wpighnefithe pperatoased Bonatidre2,laan example)
(direction and |l evel) cal cul ated by the | oad
da0xl at i(Bguaniont2)205. As an exanple, the neter
draw ng unit 206 creates a neter inmage which
r epr esentfss mire mroSi npli fi ed manner, the state of the
operator's head noving (being swng) by the load 20
when t he fviond ual operator is observed from above.
[ 0053] Specifically, the neter drawing unit 206

0 creat es metweightnBges ofishesdpeviod N FI GS. 5A to 5E.
First, the neter image of FIG 5A is an exanple to be
creat ed io aaced@agonhere no load is inposed on the
virtual operator (in case of stop, constant velocity
runni ng, refugnihg radds Specifically, a head synbol H
representing the head of the operator is positioned at
t he cent ef: apgiila@ididci8f a circle S representing a
cockpit (control conpartnment), which indicates that
t{oesHead Tok GHE 10pesrafudttidrSasith 8 V8HAGakYIAdY uhR205.
Further, the neter inmage

5 [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 load

20 when the virtual operator is observed from above.

]

[0053] Specifically, the meter drawing unit 206 creates meter images as shown in

FIGS. 5A to 5E.
First, the meter image of FIG. 5A is an example to be created in a case where

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

5 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



15 includes front tires FT and rear tires RT
representing the tires of the virtual vehicle. [0054]
The neter image of FIG 5B is an exanple to be created
in a case where the |oad workd5in the backward
direction (in case of accelerated running, being
rear-ended by another vehicle, etc.). Specifically,
the head synbol His positioned at the back (behind 5
tipdudssi fiamd yiresi han repetitgs Rl epSseritingitheatiien gf theatrtudi@ehicle.
head of the operator is swung in the backward
dPP¥dt i onllwymetse imegedof NGk 8Bt san exhmpleatsitic awentaf irt hiease where the
head synbol H changes appropriately according to the
lleadeivorss in Hee baghwardrdirectien (inwasd dlcacceleted r8nniag rmfikerear-ended by
Mis indicated at the back of the ring, to enphasize
tahethdi veutleostcin Sipdceficatipethe haald wontks H isNats@iohbdtt thBiback (behind
mar ker M nmay al so be changed in color, etc. according

5 tthe phgin) eviglin dfie biecle X) ihdieadingsthat thetheht @f Ity eperafor ihéwung in the
| oad may be enphasi zed. Meanwhile, the neter inmage of
FlaGs2di direaniombarpe doddo bete teatiedpositicn 6fge hewd8y@bol H changes
the load works in the forward direction (in case of
cdepeipenetedcoording ngtheylets akithtgload.r eurttRAdin@e anelel®ra marker M is
vehicle, etc.). Specifically, the head synmbol His
podicdtednedheabadkhef theriny, 1§ @hgdsiod tHeh@iradtiosiin )wiith M load works.
the circle S. indicating that the head of the operator
iN6otd Bhes whid gnarkert Membpawarsd dhangat inadlRY efchgedoRBle toT Eh% level of he
marker Mis indicated at the front of the ring of th

10 doad; ke tHfat tHeQORBbf THedostemey bk BRGRapfed ! G 5D is an
exanple to be created in a case where the |oad works

in the rigbimaiR, tie Bkt Rigel 9T FAGSST Bf anCB/pAMNo be created in a case
velocity running while turnlng to the left, etc.).

Speed feqahd Worltshe thefpwanrdiRktibh (if cQ%ftde@a@Qte@trumﬁ by braking,
right (rightward 20 fromthe origin) within the CIYCF ,

Seartendirgadriotiger tvdhicld, Re:.)hedde@ficdlRe 1RPRAtQmbob HSMIUOHCd at the
in the rightward direction by the |oad. The narker

i fEonit aticad tof dheabrigiRP withBhthe @fircleNS ihldskiRYS that he Hehd oF @ne operator is
S. Further, the front tires FT i ndi cate t he turning

15 angihg lﬂfhetfbﬁwatrtl AeSctamaRy e Nehd. t Tht RRrd- 8844 iAdicag %{ the front of the
operation (left turn). Meanwhile, the neter image o

i of2ke ¢iscl@R. exanple to be created in a case 25
where the I oad works in the left-forward direction (in

qesxs]of dﬂfeeﬂn@l'éﬁhﬁﬁjgferdﬂWGngDV\@'ah%xaﬁquer{brl'>9 c?@dtédh% a case where the
right, etc.). Specifically, the head synbol

ot g bt oML
Qb thRAORES At Wpecifically, the head symbol 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 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
25 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



16 is swng to the left-forward direction by the

| oad. The marker Mis indicated at the left front of

the ring of the circle S. Further, the front tires FT
indicate the turning angle of 1lbhe tires according to

the steering wheel operation (right turn). [0056] In

sum the neter drawing unit 206 creates a neter inage

in which the head 5 synbol His noved to a

ciorshesg dnHierlgitdosyard divegtiongusiheilent. s Aihe metkémr Mnis ildicated at the left
origin in a corresponding direction by an opposite

diremtaafdby ring whithe citede 8i r EhrtheS, the dumdtirey RDiridiate the turning angle of
direction in which the | oad works and the |evel of the

| hadiresRygcerding, to ttheesterpingrwithehopeargtionu(night 2689. i ndi cat es

in which direction and how nmuch the head of the

o9ebat or Inssuwihgnister driveingamdt. 2060créates heveterti@gdrat @hich the head
drawi ng unit 206 displays the marker Mon the circle S
Swhyente! dp pr mpredateea comespodéing trpsieiop apozieoh RRi f@d rfasth it origin in a
in which the | oad works, etc. Furthernore, the neter
decamsispendinyg tird@®ndbys ph ayppositee distaand) withiasthETeirtle 8 Adcbiding to the
in order to indicate the turning angle of the tires

adiomridh g whicht the |@ideesika gnivieclevelpgrtad icad. BYahisM@8neter drawing
processing unit 108 can function as such a neter

durd2 0rgindiviates 20 &hichdirdc009 Zhd Ate nelich Rh@MeaWTIthObpdtiiot is swung by
207 appropriately synthesizes the view field inmage

ctheddadd by the inage creating unit 204 and with the

neter inmage created by the neter draw ng unit 206,

10and t her epdrtief, honvaet Srabigy a6 it si tRBIRrkdH 9 én the circle S
predeterm ned inmage signal to display the inage on an

exh@t Neplprappiate, O dddert ddCerthpiieRize RAE déeiod & W& ﬁ{esgwlaéyworks, etc.

control unit 207 creates a display innage obtained by

ZPurtenhbes i Megtet ARwih@\Wnfti @b diiigREahY fRNA ke 8L §ilt in order to
i mage M, as shown in FIG 6. Then, the di spl ay

ciatiical thefiirkin2 @dgl6 @NMHRIirss 4d36rdiSlltaY stb 48 Bh&Fidd
this manner into a video signal at a predeterm hed

synchr oni 7igd infe ptdBefing @it S8/R! fufiGiontas s@cH Meter drawing unit 206,
external nonitor or the |like. The inmage processing

15U[0057]L08 TR dfsPiRG tcbRolasnis DG hist19 Yy AL i imag
2@020]%. [OOSS]EFIG e n%&‘tgghtggml%v\yvﬁeld Hmage

Ofre@ed ®@0hé iBREAYreRINL 856 208 he WIROHRYmett N EnddPARated by the meter
creating device 200. The follow ng expl anati on MA?| be
Gdrd@ihgMukid 2061 BXEMefeafter 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
signal 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
25 207.

[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



17 to this diagram Note that this |oad display

process is started, for exanple, synchronously with

t he gane proceedi ng when a car race gane. is played.

[0059] First, when the car racé7gane is started (step

S301), the imge creating device 200 receives an

operation input, and updates the running condition of

the racing car (step 5 S302). Specifically, when the

opeithis i dagramput Notr epati dhisutiatl ABplayepedoess i@nstarted, for example,
accel erator operation, a brake operation, a steering
whyseliroopshavito the gansthprbteedimppehat 4 @ racegtame if piyed.he

user, the running condition managi ng unit 203 updates

t 19659 ]unniFigst,ouiredi the oar ra¢ecgameiststpedi(stePB830 1)U tHei ifl@ge creating device
direction, velocity, etc.) according to the

Of¥rratdivassin cpOratiodGifut Tarel upvags ths eahingGoaeiios &f 2Q0racing car (step
creates a view field image according to the running
5cetdp.ti on (step S303). Specifically, the inmage

creating unit 204 creates a view field inmage (driver's

vi ew) bashcificaliye wheRggel Bpeaniad i iﬂﬁutStr&feEﬁoﬁ Nudif'®01 receives an
i mge information storage unit 202 and the running

caoéletaicd opertiages bike tdperationNh REefAH WhekOPpIRMAT aWifter operation,
unit 203. 15 [0061] The inage creating device 200

CAd. dtina thesuséd) ehel roaginh @8&411i6M nlah@gih & DRt P03 UP@REN tht Athning condition
(step S304). Specifically, the |l oad cal culation unit

20brreralpositian, @endihg direatbn( dib@61 bRN RBSiEYfhe ofePatREs.
i nposed on the racing car (operator) operated by the

10U8060] baskft ihoth@eatingitvitd BRNEH:AEOD VIBDFURS ifYed ARording to the
runni ng condition managi ng unit 203. 20 For exaﬁ%le,
| in@ing a6R1iNblEfsRptd3®35.unni ng condi ti on managed is
accel eration or deceleration, the | oad cal cul ation

unit 205 GRbigehidy,qfe thgd Qaflidogudingod QeXRt 9 lw field image (driver’s
backward direction i nposed on the virtual operator,

priodlyBadd duahé omage inferintdtidn fsRIr6® in ﬁffédimzngano?ﬁﬁgdion storage unit 202
thereof. Further, in a case where the running

cddhd h@RinBROAGEEN nfanhsd¥y@e ridiBng &&ﬁﬂi&ﬁhgﬁﬂg@é M 203.

unit 205 calculates the load in the |eftwar

15rjogbtvar dridi fesdel &Radny USROS %Oo&_léﬂ'ﬁe%’ 'tliet W4 based, on the running

operator, produced due to a centrifuga orce, and the
k%ﬁghmhmgﬁggyynFurther, in a case where an inertia
force and 'a centrifugal force are produced

si mul t anexyesifally, thE 3SR Qlcdsrhl &li E@ﬁéﬁ‘é&lﬁie‘éﬁﬁé fdd (direction and
runni ng during nmaking a turn, etc.), the
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 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 turning, the

load calculation unit 205 calculates the load in the leftward or rightward direction

[\
wn

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



18 load calculation unit 205 cal cul ates the | oad
(direction and level) in which these are conbined.
[0062] The image creating device 200 draws a neter
i mage based on the calculated 18§o0ad (step S305). 5
Specifically, the neter drawing unit 206 creates a
nmeter imge as shown in FIGS. 5A to 5E descri bed
above, based on the load (direction and | evel)
dedd gtletledorbynit iS5 taawatesitlou leadi @hiretmiért a2d%evel) in which these are
Specifically, the neter drawing unit 206 creates a
reotmdinedj mage, etc. in which the head symbol His noved
fromthe center of the circle Sin a corresponding
dPe@Edt i orlHeyimege eraaespdadice§0didsdvens eeta@dfape ba@d o the calculated
the direction in which 10 the |oad works and the
lleade(stepfS30RE | oad. [0063] The i nmage creating devi ce
200 displays a display imge in which the view field

5image andspebidicalit, ahe nfegeairawmesyit DOS cze@s GShepr $38)as shown in
Specifically, the display control unit 207

dppBopaitatEldesairtibsie dascdhm the @d (Hir€dtfbniakBISel) calculated by the
created by the inage creating unit 204 and the neter

ilomp ealculeaéie dinhy2she Sp&ificatyerthe kN draiihy 1BR62028Rates a meter
after this, converts the synthesized inage into a

pmagetert. hneich Mg Besi Mol MY nbveR!fRYS thd c@fertdtahe circle S in a
external nonitor or the like. [0064] For exanple, in a

@afespn@ing dikelsdby A oeREpoARRIALISENRY alddediHS &Y tHedirection in which
accelerating while turning to the left at a gentle -

10 Itkd foag WoRley andahéREES of (AR@AIM as shown in FIG 8A in
whi ch the head synbol His positioned at the right

oods] (i afte- ipaek WaAink d@Mcd @ 00N sHL T4 G}SP}@%’E?’I&%% tcl:IE Shich the view

circle S and the marker Mis lit at’ the

BRI indeQhd tRemElef Frha_ﬁre are S}jxﬁhe@iz%gl(ﬁy}?§306-;hi S i n,di cates
a state that a centrifugal” force occurs along with the

the aCCG|Sg)fatlicoﬁy{ and ga?oag Th whi chléFﬁrggel%grégn sizes the view

qRIDinaet &vhtedDdyithe igad @il 8niPRek ahehd HleEel?qma%e freated by the
right-backward direction. Further, the turning angle

Lihes unhi t I NG i bSqa :
9 St SrAES b R LIS WL DA 19, S gl o

ey 8l ey heatoh b AR
oG] - bagiopag,dndhié, eht 1a0Base Bivhere 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

20 the origin) within the circle S and the marker M is lit at the right back portion of the circle |
S, 1s 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

25 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.



19 [0065] Further, in a case where the racing car is
turning to the right at a right corner at a constant
velocity, a nmeter inage M as shown in FIG 8B, in
whi ch the head synbol His pos9tioned at the |eft
(leftward fromthe origin) wthin 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
$046%¢ opdnuather. in g caseuwere thet tagingefat watuchinl teethieiripht bya sight corner
centrifugal force which occurs along wth the right
faua gonFanttvielcity t heetenimagegManglskovef it REG.t8B, és whidH e head symbol
the right turn is being mnade is indicated by the tilt
& istpesitfonedtt the defs (IBffwarlfadmitise ofigie) uikin tharirtled aid@e marker M
load in the leftward direction, by the nove of the
hebihtshertettl portiomof the cirdé Swardispdayedct TaR, inditstes 4 Gtate that the head of
[ 0066] Furthernore, in a case where the racing car is

5 niekopyatar drsvingrinnid kfiwatd diré@ion bycoedied fughefiorddgwRich occurs along
decel erated running while sliding the tires in the
veift theaighneindi Faghdrpthe tuiiid ahdle of ehd Gle WARL the 35dhA8urn is being
di agonally rightward), a neter inmage M as shown in
mi«de i8ltdicatad byhthe kiltiolieheltead tisastpl H is positioned at
the left front (left-forward fromthe origin) wthin

the circl®habisatd usbrecafded! elie Idhd $n thietlefbard MBreb®dd, byt hove of the
portion of the circle S, is 15 displayed. This

ihagd ¢ahies Rirsthal@vddtirtdiRnhgad of the operator is
swng in the left-forward direction by an inertia

10 gm&se}, WHuthe RE6H] i aBda8 I h¥ke! te Fen 18684 BERIL AR rihighe at a left
i agonal rightward direction. Further, the turning

2Bt (BhkihBe debéiemtedUuhiby WHifetdliAthe the tikdAdh ¢RE RA-fY¥ward direction,

the tilt of the front tires FT. That is, the user can -

fvael tht RenikRa@pi factnbiidBhlinf Q'é_l}\(wa(lh)di FREL iRkbe 10V ad 8Rwn in FIG. 8C
nove of 20 tﬁe head synbol in the left-forward

Gh @GEH B, he@ll GymbOI0B 4 pddiBbhed 8hé TEBORof @GH-FRafBHbRCthe origin)
200 determ nes whet her or not the gane has ended

(vitteR tR30iFdle J Bnd@ tIAEAKMP §s il dt Shéjféfﬁfrﬂhﬁ?&hibﬁfﬂf thBQircle S, is
ganme has not ended, the inage creating device 200

15 ldedpldyRd. t NMBiPIRGERS hOsilkChap3fe. heRof ‘ﬁ&eg)b%%t% is swung in the

perfornms the 25 processes at steps S302 t

JepesiRed AR by dh ih&%a Fhler whah %a:cfgg al%tn% ith W0 YeEelbiation in the

is determi ned that the gane has ende e | mage

g?%?gglgﬂgﬂ%}d3 8iréQQn! CEMAAL BR {fiGint ARG e HBrSME Bfes during drifting is

indicated by the tilt of the front tires FT.

2

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 returns the process to step S302, and repeatedly performs the

[\
W

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.



20 [0068] As described above, according to the
present enbodi nent, a neter image in which the head
synmbol His noved fromthe origin (noved in a
corresponding direction by a 20rrespondi ng di stance)
according to the | oad based on the running condition
is displayed, and the user feels the | oad inposed on
the virtual operator, fromthis nmeter 5 inage. As a
8868t , i4As descpbebalive, acoafipg opthieatredent vinbudilicne o Meter image in
| oad, etc., which occur along with the noving
owlnidh ltheolm:adfsymbanl ingnotef doim theOOGHh (ihanat fes correspondmo direction
Enbodi nent) I n the above-descri bed enbodi nent, the
ehyph anatsmndingsdiktesce) gicvadingy touthenigad dasedt & themB@RinScondition is
shown in FIG 5A as an exanple. However, other than
tdisdayetithend thieveser Tékis et el i@posedadn thla&/mthzﬂtdjﬂkator from this meter
vehi cl e may be displayed. Further, the | ocus _

5 (infaper | Amgapsudt it Bepossiald tsya}ipﬁiprllaltdlmylsbﬂlz(él 8P lidate @td. Mwhich occur
order to make the novenent of the head synbol H nore
wihsler witiatdtahoeng EQidiexashd RovingBjeet. | mage as shown in
FIG 9A may be drawn. This nmeter inage includes an
ge069]J, Wainothet Reibedingentf he drive system Since the
case of this 15 exanple indicates rear wheel drive,

the axl e 14 theatverlesyrestdetbdanerdtNde %Qﬁlﬁnétldn%s '%-gen given by using
Note that the axle J is displayed between the front

td meer MadeasCsh8@nah FIGOBA ah@elxafhbieV € HovRRer, 3@ $hah this, the drive
are di splayed between the front tires FT and the rear

10 tslyktefn, Etcl Bf @RSArt@hl vEhydieglay B@rdlyﬁaveﬁheffuﬂﬁé}et}ﬁeﬁgus (afterimage) of
synbol Hin this nmeter image is displayed wt

ItRE HEad FhtoRH b BBARpiaye &P BdeF Ry m@k‘@ﬁﬁg | Rovehidit Hpg'l% gl)?ad symbol

drawi ng ‘unit 206 draws a head synbol H acconpani e

Il $ndrOGhErésnBRWN in FIG 9B. In case of this
exanple, the nmeter drawing unit 206 records a

pr edet er FgiRAaMpRDE Mt iRasd aPPSWHIIR TG YA LS ﬂ%etﬂgwn This meter
synbol H (or past p03|t|ons of the head synbol

g@dﬁélﬁ&éﬂ aedxrer,i Rfikch ﬁﬂﬂtat‘éﬁ aus dtibe s??tem. Since the case of this
pre et erm ned nunber of past head synbols by

15 Ghamip [ndickekeAgwhbd &RleOthe ﬁ)h@ J 1ts, @H@%g?@ﬁge&eﬁ%%‘é‘ar tires RT.

etc. "when drawi ng a new head synb

rr?;itg rtllla%t qgfl\ggr@ gtlﬁ ggstplagg@ Sgﬂé&fk\éﬁ éltéé;ﬁgf)}tgtgrgf FirNn &8P Rbnt \heel 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 its locus
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 period), 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. That is, the meter

drawing unit 206 draws the image in a manner to make it clear that the past head symbols



21 Hare the locus. Further. the neter drawi ng unit
206 may draw a head synbol H, which is acconpani ed by
a locus as shown in FIG 9C. 1In case of this exanple.
the neter drawing unit 206 drdWws a head synbol H
which is noved to its new position in a manner 5 to
trace (to be slid over) the predeterm ned nunber of
its past positions (or its past positions for the
pl ésrethe lepuped period). [0071] Wth the head synbol H
with a locus as shown in FIGS. 9B and 9C di spl ayed,
t he user wHeyrthe pnateredtamag uoit 20henapdeaveathead syinbol H, which is
head synbol H, and feels the |oad inposed on the
viccompiniethdyat docusoasestymain ¢aG1 9C. An aasesfiltliis dxtmpk, the meter
possible to 10 appropriately visualize the |oad, etc.,
whiewngometR06adromg a Weddhsytnite! iy wihidh is emalietiito its @éw osition in a manner
novi ng object. [0072] In the above-descri bed

S elabloabiententbe Didcase) tireapretberrhinad numiesed ienNpidhgositions (or its past
virtual operator is visualized by the position
(pastlone forghd predétocniacd pérind). of the head symbol Hin
the neter imge, has been explained. The |oad that is
i [9pdEled Vil the hehd tyrabol 5 withhi lobws dstshoff ifPI@S. 9B and 9C displayed,
specific, on the front and rear four tires) may o
fthe tub@rcahegraspsthaltiazie df thAnY BaEntesTBe iheBNEy@boltH€and feels the load
present invention, which is for appropriately
Vilgposdd ohNhet VieuhloagerattPOn6f @Pndnkieal. F t N@la Y&RItCi€is possible to
wi |l be explained belowwith reference to the

10 cippyapri@eely bi30a3% tht (@ad]Btcl, Swiaeh XM RlGHYwith 88 @BVing condition of a
showi ng a schematic structure of an i nage 20 creafing
daevviagobeeor di ng to anot her enbodi nent. The inage
creating device 400 conprises an operation input
r[e0BPt i ONnUthk tabodOBesciBed MRMRdIINRT HRLSO a3 1tRE 3QR Hbdsed on the
202, a running condition managing unit 203, an | nage
cviftadliopgratwriis visQatized by AidpdsalcalirRl ik tRilbcudORe.) Bf the head symbol
synbol drawing unit 401, a tire inmage draw ng unit

493n tBe MRAET inhdRIBaE He&H kRflaiBd.t PB10a@"MaisdintRs8Y on the virtual
control unit 207. 25 That is, the synbol draw ng unit

15 42hicld 1€ bé fofe §pPRER, 8 &M fAGht B feaft BRur iR ntab) ffulﬁﬂg?tb@ Wisualized.
imge creating unit 403 are added instead of the neter

drawi ng UfhdthetO8mBAdifRer of IRIPreséfainh Bide W& 20%r appropriately

shown in FIG 2.

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
20 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.
25 That 1s, 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.



22 [0074] The synbol drawi ng unit 401 draws a | oad

synbol , whose di splay position changes according to

the |l oad cal cul ated by the | oad cal culation unit 205.

That is, the synbol drawi ng uiRt 401 draws the
above-descri bed head synbol H whose display position
changes, according, to the | oad based on the running
condition. 5 [0075] The tire inmage drawi ng unit 402

dOBVE a tTheesyinheyalrawing switdé@lpHmyvsrmhmdrsymbbhngese display position
according to the | oad cal cul ated by the | oad
cdpegasacPgdingriptthe ded dedeulgzdiplthe liad cieiddtionginith®S. That is, the
front tires FT and the rear tires RT, the tire imge
dvakichgiraming w244l ansvarthe pbge-ddsciibade heathiyahbarid, whose display
different in the display manner as shown in FIG 11

Aostiay etianges.tdeeordngab tiof loadbadedanh thahomiat @dditibhat i s,

the tire image 10 drawi ng unit 402 displays the i mge
SHYOVAr yi rihet tre iaTage deaveing winitcA02t drawsiar €rei isapai Wh&@ display manner
(black, etc.) in the lengthw se direction extending
lxhehgeandedrding o fhiedoad dubcudack @ b elet load) cdlB@ati GEIHI€X05.

according to the level of the |load. [0076]

Speci f i cdldrgxamplegincasginghiey fotithaed PAAnIMHek8arl tited RE. the tire image
forward direction (in case of decelerated running by
birakinggynite4@ Jrawshe: indge dfige whianaediftleht #0Re MMy manner as
atire 15 imge in which the painting area of the

fshowh ihiHI@s 1 FA, basell aimgle 18vaanfithe 1l il dule®r e@haPls, the tire image
n

the rear tires RT, in the neter image, as shown in
10 FréSving lun. 4C2udikplays theNinfig6 dyevaMiifb &hé RRal RRA WHRIHKSe ithe is painted

the left-forward direction (ln_case of decelerate

r(biiasik, rege. Wi the léngthwisgditetibh @xfeh @il badlt §nd fort_tlx"f?ovoz kHeCaxle setting the

image drawing unit 402 draws a tire inmage In i ch =

tdaftenakedriing t@ftede@fl oftHenoad. tire FT is larger than

the painting 20 area of the rear tires RT and the

floord] andspeeificalty, i£s chie WhRerkBe |QRHtWRKE i1 AEISH WD dhgﬁion (in case
e

painting area than the front and rear tires rt on t

raf gfeteleratedt MANIRL BT biakBEE etcaS tBOAWN iﬁl%lza&wm'gluﬁ}t 402 draws a tire
That is, the tire inmge drawi ng unit 2 draws a tire

15 iinmgein whithithé phineng el AtheBoREtiredFTERCHE! fifinitBe painting area of
changed according to the |load (direction and Ievé?f ©

ek eut Aiee R Thh thbendi@tahagalas Yhah @PFINITy B205. 25 [0077]
Returning to FIG 1 0, the neter image creating unit

403 cr eat®sther, i h @ksel WREE the WAl Ghork H &l %gg?ﬂ-g&%ak@ agection_(in case

synbol drawn by the above-described sy raw ng
Wilidecelékhted ramting Rehifel thﬁliﬁgﬁﬂﬁqedﬂ’i@%me@}it lthggge image drawing unit 402

above-described tire image draw hg uni
draws a tire image in which the painting area of a front tire FT is larger than the painting
20 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.
25 [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.



23 [0078] Like this, with the inmage creating device

shown in FIG 10, it is possible to appropriately

visualize the | oad, etc., that occur along with the

novi ng condition of a noving @bject, also by the tire

i mage i ncluded in the neter imge. [0079] Further, the
situation of the critical load of the tires being

surpassed nay be 5 displayed. For exanple, as shown

i[AOH]G  1bkike thipewith ithe isedgel aveatingropyicbeshvaniieIG. 10, it is possible to
according to the load direction, or may change

fpprapdiaiely vesuelize hartbet. ad.. tapoccet dodg ofith thhendvingondition of a
is defined, and the color of the external frame of the

thewng sbichianlye by dlse tilaomagdincluded in theinmagdambge.when thi s
critical load is exceeded. That is, not only the

Ha0TA)i ng fandar.ahe sinkeioniafehé sridtwngedofabe tirel fdnd Surpited may be
| oad i nmposed on the tire, but also the franme, which
5 asplayed. bden dxbmple, 0 fhamwn s RIGanged the &iticed ddda@ay be varied
when that | oad exceeds the critical |oad. [0080]

Speaidirigcial thy Joddndisectias orwhey ehangk @acbriling o iy WahBer of laps, etc.) of
direction exceeds the critical |oad of each tire due

tthe ardsas definealk amdythe tcbior off ke dxRgEl FkiranbNGe Winé Is H@Rged as shown by
draws a tire inage in which the color of the externa

far ieEmage Thehen @0 critidabfoall Is aXted @RI Thaf BSndtbnlBthe painting area of
changed to red, in the neter inmage, as shown i'n FI'G

1RBtireli chatigeb @tcordifg & tRIGadMAERePoh BRiré, hubaks teWRdrHe, which has
di recti on exceeds tﬁe critical load of the tires

10 (Heen BlacRBE fAredIchinde@$0 a 8l friiBe W@kh (1t foall @xBeedd Hi&Nitical load.

= k

right turn during high velocity running, the tire

i[oegry dr aSpeddicdiN, tin 4Q3scwBMR adohd Irfa FIFRIR dilcWbih ehedbB€he critical
color of the external franme of the front and rear -

tlb&d®Sf dalch @ife 8ierol Hakd biakfiRanRade iQagldalifieurO @ 4:Qs a tire image
the external franme of the front and rear tires rt on

tiheviiélgite doRITRIfMiEe dNi@RM) frarh® of 1R fIBR: GFesl FTR&IR reallre@R T is changed
shown in FIG 12C. That is, the tire imge draw ng

ubiréd, 49 theGhandiamet N8 sEOWREn FRY.C2pof the external
frame of a tire concerned, in a case where the | oad

15i mposed oFyuriRAtin hicke &B@@ﬁdéadtilh% lefttvhldl GRLtidPAGeeds the critical load

[0081] Wth this, it is possible to notify to the user

tdTake RS (FrbhtndreR tH&S ofl tB@leYduedd a1 8RRESbht I%FP du.PilHé g}igh velocity

t hat changing the color, etc. of the externha rame

_trbﬁmih%r&% tir® iAAge QXANRE GnitdM dhwk S @le! 193’%@9 if Q@c}‘g&lf BleWolor of the
in other display manners that the critical | oad 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,
20 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
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 exanple, the very paint
color of the tires nmay be changed to red, etc.
Further, other displays nay be nade before the
critical load of the tires is 24exceeded, so that the
user can be warned. 5 For exanple, when the | oad
i nposed on the tires becones a value within a range
of caution, which is lower than the critical |oad, the
eesels egeepdethg kotiexampB, die vdne paintragjer of dwttimg g \beadanged to red,
shown in FIG 2 changes the external frame of the
tices fromblack to thin red. Then, as the |load gets
closer to the critical load, the nmeter drawing unit
206 chardwetber, tothiar alispldpisnmay dbe troadehbeflrer e . criti@aMioal of the tires is
this, the user can run wth reduced occurrence of tire
skigeded,spitimes theetser ¢an yywaped.at i ng t he steeri ng wheel
or operating the brake so as not to turn the col or of
Sthe ext dionakathplapehef thchbatliimpssddoorr @@ tifehibedomad) value within a
[0082] Further, instead of changing the color, etc. of
triveget afreastiont, véhisthspewef thiahehd ériteal 10a@ytheen@bad@athg ehit 206 of the
visualize the | oad inposed on the tires. 15 [0083]
Spegd Ereatild devidershawnds E1GHE chardgbetHe@aebridirflesnd 6f thBires from black
forward direction (in case of decelerated running by
ho aiih me.  €fhen) as thb éoadBtees closen\wd thg dditich] 1888, tBE nfeh® drawing unit 206
i mge creating device shown in FIG 2 draws a tire
ichmgres itrfroshitldh rddhe thiektrédcal Wi dth of the front tires
FT is elongated (w dened), in the neter inmge, as

10 shown i n WtkSthid 3ife ubet ddirian Wikh fedGasiCocthiteicd BtileQdds, spins, etc.,
works in the rightward direction (in case of 20

bYNFletrling UBd ebring WHBH JrDpakiting the!bAkEEo ta8 roP & b tthe color of the
etc.), the nmeter drawi ng unit 206 draws a tire i mage

leRtettl ElRrene hOfile @eal(thidkdied). of the front and rear
tires It on the left is shrunk (reduced) and the

hoog22 ont dHurthed tidsteafd dﬂlﬁaﬁ%ﬁ@tthea&ﬂ’or[ @RI of tHeOFres [thOBhdpR&F the tires
n

right is elongated, in the neter inmage, as shown

ohd3 belchBngetinatviduslizd the 168ltiRipostHdaM the bl t 206 draws an
i mage of tires whose vertical 25 width or horizontal

15 0083 i s Spaeinigaey, a6 a@ash Wherk @hd 108d WRARS {roihE 8640 d@Bdion (in case
' evel) calculated by the [oad calculation unit 205, .

Ioff de&ieri®l @indi BB brak 8 éde.) Whi PndidH dawiny und RBSSHRE Bnage creating
to appropriately visualize the load, etc. which occur
device shown in FIG. 2 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. 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 rt on the right is elongated, in
the meter image, as shown in FIG. 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 203, in the meter image.

[0084] With this, it is possible to appropriately visualize the load, etc. which occur



25 along wth the noving condition of a noving

object, also froman inage of tires whose shape is

changed. [0085] Further, in the above-described

enbodi nent, a case that the |odd i nposed on the

virtual operator is visualized by the position of the

head synbol H having an 5 unchangi ng shape (circul ar

shape) has been expl ai ned. However, the | oad inposed

onong Wehdhemavorg eaitiom ofi 5 malvingeabjdy, dbmfrginnan inege of tires whose
shape of the head synbol H For exanple, the head

syhapois chngey. change its shape to a water drop, etc.,

whi ch devel ops fromthe center (origin) of the circle
9008%j086] Fusheci ihitbabbope-describedaseboditaere, 4 base lteadhaval $mposed on
in the backward direction (in case 10 of accel erated
rtbeniingsl etecatpr it hésuabitel berthwi pugitloni bf 206 hedd shabol H having an
i mge creating device shown in FIG 2 draws a neter
Siumebangimg siepe f{cirhidahdmde)shastialen Hxpiirdal oHeREvdr! ¢® IbiE imposed on
center to the back like a water drop, as shown in FIG
Ithdopdratot hey beivisualigasley saagiag thesiapaof omkad dymboel.

| eft-forward direction (in case of constantly

decel er atlas axampid)gherdaddesyinbonHNay @hdrpe ifsl Bhpe toed Galer drop, etc.,
the meter drawing unit 15 206 draws a neter 1mage in

whhich dévetogsefadin shedeater kbrigin e the B@ele Srom t he center to

the left front like a water drop, as shown in FlIG

1/4886][ 0085jeciically.iif aldabeswhée ¢he lohd WorkRQa Shd®RkH/2d direction (in case
appropriately visualize the load, etc. which occur

10 adfodigeliatdd FuRRinED\etdNd thORRd i RBWRE @hifY8 BY tRDISEE : creating device
[0088] Further, 1n the above-described enbodi nment,, the

eshplhanAFIGN? asvPLaRiGiiMaPe ir?OhRY (RIS RB ARV dbifned from the
vehicle (racing car) running in a virtual space as an

Eo6aI¥P kSthe bEOVENES waldd rdp)HEMWAInGaE, Pea app! i ed,
according to needs, to any object (virtual noving

obj ect) aurtheRdnaScasé WHeMSHe |Fadew¥iks tin'@le RRAGAvard Arection (in case
exanpl e, a brief explanation will be given to a case

VTeoRsthitey @ReleMtt®AdInin@RHhBE hirkiBig it§ 1R bt dah, th!: %fie&g drawing unit
obj ect (jet plane, passenger plane, etc.) whic I es

151 06adrdwE b ddter idRig8 RAGRich OB dynidNiEPisCR%Gmeli Bom the center to the

runni ng condi tion managi ng unit 203 nmanages the novi ng

ClefiGiont RRe Hvatdd@rog, bé 8w indiBY1 k) ect nmoving in the
virtual space, based on an operation

[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
20 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

objective is a virtual flying object (jet plane, passenger plane, etc.) which flies in a virtual

[\
U

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

managi ng unit 203 al so manages nmoving conditions

(running conditions) that are unique to flying

obj ects, such as clinbing turnrécondition and

descending turn information, in addition to the

i nformati on managed in FIGS. 3A and 3B descri bed

above. 5 Further, the inmage creating unit 204 creates
ainpilteyeceivetid Nmfgehaib@lermedmgycoﬁdmom infdneging et @0BT also manages
(pilot) fromthe craft, based on the stored i mage
|m@wmﬁﬁon®nomh@umnmmag@dunmyﬂmgmemmdnmn@ﬂvaQQ&Qh such as climbing
Meanwhil e, the | oad cal culation unit 205 cal cul ates

t toen ¢C0ddlqmld$@dcemdlmghm'n infortnaddn, ap addition 1o hasEemiion managed in
t he nanaged noving condition. For exanple, in a case

wWHESe 3 Aldt Iedevanibgeaboravi ng condition is accel eration

or deceleration, the | oad cal culation unit 205

Scal cul at eBurthee, e limagd owatdig tuhie 200afkate’TROGER Md iM8ge observed by
virtual operator, produced due to an inertia force,

athel vineal | @pesdtorofpilotefrbmatie drafiit Bged onNthd €€ iR Shformation and
t he managed noving condition is turning (including

chandged ghovitigneoadtiodescendi ng turn), the | oad

calculation wunit 205 cal culates the direction of the

| [0690] Mposieshwkild, i Mad taldliaBpg ual @05 darcq%&etﬁe 8 impdsed on the
to a centrifugal force, and the |evel of the | oad

Rufttidleperdidtebasell ©h thé Mvhaudd Widting Ol &AL §%r 8x l@rm a case where
i mage as shown in FIGS. B5A to 5E described abo

10bas eghnaped AR vingacbndflionss tac@erdioh be Vel ers@iC 'ﬂlleaiogg L?Yculatlon unit

the load calculation unit 205. Note that I Aste

1108 daldulsted the tdh@ctib P8l ®EBoadm 1%po‘§é@8179 bR v1hhﬁ opé?a%rj gfacjduced due to
tail rudder, etc. may be drawn. 20 Then e

CéihEr@la ﬂdﬂzbt ardOhe 3RRT OPhE }8Rl Y FRVALDES) 288 WG %‘r qﬁjmedged moving
view field i mmge and the drawn neter i nmage,

tddingitioB B @iy (tulftqu(ﬁﬁmcﬁﬁl%h%eﬁrﬂ Hﬁ@%escbﬁﬁlﬁ%:ﬁlrﬂ% the load calculation
predet ernined i nage signal and displays t | mege on

et 206t Idudd e SHRE ir&tioRlof kiEload ikfosell gg%;lﬁ% v1¥tr1a].0|;]Jerator. produced due
Specifically, in a case where the virtu

15 0Bja’ehtrifSed W6rok, A e [t0& Jr@fd10a® 25 neter image in
whi ch the head synbol His noved rightward fromthe

origin i SFtQ'k&P'tﬁé’ﬁfé'terthcﬁﬁBQ%ﬁ %Bf&re\éke@ﬂrp €l ﬁ’ndgg‘%g%h?wn in FIGS.

Contrarily, in a case where t e virt i ng -ob

|5 td BF MeBGided abb&, 'bh&hton fhe 6 (;dlﬂemeaddnler gﬁcﬁlgt%d by the load

head symbol His mdved | eftwar
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



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 neter imge in Wich the head synbol H
is nmoved fromthe origin (in a corresponding
direction by a correspondi ng di stance) according to
the | oad based on the 5 running condition is
dibsprrigyreid disphaged lgethsewithithd vieeefield hmadeoad i nposed on
the virtual operator fromthis neter inmage. As a
result, iAlsosnpessi Wherette prpempiicatio is appis@ld Z @irtuabflying object
| oad, etc. which occur along with the noving condition
ofn thismoaniney aohgtecimagk G 9Rjchilthe hpadsentol 3PR hewd @6m the origin (in a
clainms priority based on Japanese Patent Application
Noor&8Hdnd2e20ibdction lvg «cortedpdndihg Whitaebe) fcbiies ROMAUSA based on the
herein in its entirety. 10 Industrial Applicability
5[ 0688k dmdapl i digday@doued tRC agr dviligfeeD tHhRaBli8HB8d on the virtual
invention, it is possible to provide an inmage
copmitonfomettisareteiniapad dissPleat, TBishRAsibR b /pBFREAR]Y visualize the
medium and a programwhich are suitable for i
alopd.aque. ivttie yccut SlbAg wthiBe Mol RRton8ikion oM ndViREGY Ect.
along with a noving condition of a noving object in a
Vi00bRRl  SPREBreseh aphodtitp cldirhl pABrity"BE6d 6h §43dnB& Patent Application
devi ce, conprising: an operation input reception unit
Vib Q004-26061€ Ere@0nRRESANHIOR id iRBYbofa®id Rrdth it Hekntirety.
vehicle to be noved in a virtual space; 5 a running
1ocondi ti on managi ng unitlmﬁgﬁﬁlgﬁpgg%ﬁﬁ@ runni ng
condition of said virtual vehicle based on the

reoosyed APekliRE AU acdrd%ERE! thdl AMNE it o} S i
dggksya | oad g;nbol, mhbg% aisgﬁaf p s?%?gﬁyﬁﬁgﬂégg g-mﬁgbk to

as001dd| A0irhBedertRRg RAKRI 2014 I@sp@nﬁg\l\lﬁﬁgaum@g&gingnmedium, and a

condition; a tire image draw ng unit WS

| pRgRnOivhecht drk Suitdids ?orde.lpi)%d[ﬁ)étéf@r\‘fﬁ%ﬁlizi&% 3389& ¢ nvéhiCh occur along

according to the | oad based on the mana runn

c@nfatn g @ndRicAlof 2 TRGAnE bERLIiAY Wiidl spdl.ch creates a
net er i nmage includiﬁg thggdﬁawﬁ |8§@“ § ool and i mage
of the tire; and



a display unit which displays the created neter inage.

[2] An image creating device, conprising: 15 an inmage

i nformati on storage unit which stores inmage

information including a scenepy imge to be allocated

in a virtual space; an operation input reception unit

whi ch recei ves an operation input for a virtual

vehicle to be noved in said virtual space; a running
condi ti on managi ng unit whi cOLABVISges a runni ng

condition of said 20 virtual vehicle based on the

rlé ¢ eiAreithagp ereatingdevie dbmpeisingad cal cul ation unit

whi ch calculates a | oad inposed on said virtua

vehi ahepetatsethpuorectptidnnmmitagkich FdeBives gn 6p&8lidH PPut @r a virtual
synbol drawi ng unit which draws a | oad synbol, whose
dichpllay Heasdiddan achmmngepaceased on the cal cul at ed

|l oad; 25 a tire image drawi ng unit which draws an
5i mage rofinifg téﬂd@tiorv\ﬂﬁéﬁ%iﬁg Sft AMicHREMAbes @hﬁ‘lﬂﬁl%scogé‘i%t%g of said

oad;

on the calcul ated | a nmeter image creating uni

WhitGd] vehiRRt iSePol Bie @EceiveRGDHetfbh teflurg t he drawn | oad
29 synbol and inage of thée tire; and a display unit

whi ch sgmpl @y widd\thiCKERh @FhwRL 1Bhd LiRB&; whbsd] didfify %JE?IQ)% changes

=4

creating device according to claim1, wherein sd

tdcESrdinERe @ 184PMisBE obl el mEHBUWS naRidd @afitRh, @ tire, in
which a coloring 5 area of a predeterm néd col or

changege ﬁﬁé‘g&rdilﬁ\ﬂﬁlg_tlﬁitt\ﬂﬁcﬁ 8GN |aﬁti§1q%(% 0L tird Vefﬂm-gl?i?slplay manner
i mage creating device according to alm1, erern

IO%iaﬂgetsiaE@orHﬁﬁ%%§t}Qr1@m Béeld Bh thedhaiRe ?uﬂ.:fﬁ?gg&i (aitio tire,

) I ;
whoseé shape changes according to the caltulated’l oad.

[5] ThBetbBRGe EF88A4 Rt %Yéh%?ea%cd%?tieg ﬁg% ggélg&i@g ﬁ}%er&gm load

wherein saidtire 1nage draw ng uni _ _
Q&nﬁﬁlgﬁhﬁkggbfﬁk4ﬂg£&h the imge of the tire, Iin a

case where the calcul ated | oad exceeds a predeternined
critiaGRdplay BAGwhich displays the created meter image.
[2] Animage creating device, comprising:
15 an image information storage unit which stores image information including a
scenery image to be allocated in a virtual space;
an operation input reception unit which receives an operation input for a virtual
vehicle to be moved in said virtual space;
a running condition managing unit which manages a running condition of said
20 virtual vehicle based on the received operation input;
a load calculation unit which calculates a load imposed on said virtual vehicle, based
on the managed running condition;
a symbol drawing unit which draws a load symbol, whose display position changes

based on the calculated Joad;

[\
wn

a tire image drawing unit which draws an image of a tire, whose display manner

changes based on the calculated load;

a meter image creating unit which creates a meter image including the drawn load



[6] A load display method, conprising: an operation

i nput receiving step of receiving an operation input
for a virtual vehicle 15 to be noved in a virtua
space; a running condition managi ng step of managi ng a
runni ng condition of said virtual vehicle, based on
the received operation input; a synbol drawi ng step of
drawi ng a | oad synbol, whose display position changes
ayootamiiniage af kleadtehasled on t he nmanaged runni ng
condition; 20 a tire imge drawi ng step of draw ng an
i mage didplay wrir whicidispiayd itepdregtedrmpite imaghanges
according to the | oad based on the managed running
d8hdiThe dmageaceming ddviegecs gt Riidtiep of creating a
nmeter image including the drawn | oad synbol and inmage
of t Rhetdiri 64id @Rclintagdidspliay a4 ved A Mehps LER iR, in which a coloring
di spl aying the created neter image on a predeterm ne
5 2hedidfapprageteriiibied Eolbr dah8QicebAtha P8 dhdERIGHIREd A2
program for controlling a conputer to function as: an
qRer dhe dRagd@eitineedeRieiz0fbrlitotio MaigN , r ecei ves an
operation 1 nput for a virtual 30 vehicle to be noved

i N awhefeitiadid SiRainRigeArawin B iufd deANdid iini)%e g@g B, ?ﬂlgﬁ@ iffape changes

whi ch manages a running condition of sai VI T

ViRboralrg thasechlQatkdhafecei ved operation input; a
synbol drawi ng unit which draws a | oad synbol, whose

A5 PITAY iRQSd drkAhctaNgeBcordindq6elfihRg to a | oad based
on the managed running condition; a tire inmge draw ng

10UNi T wWiteG s38 BNSindyel RGIR e t%git t%héedgeg ggbﬁ 8 %l %ﬁé@ﬁlefrmne of the

manner changes accordi ng ase _ _

nni: i1 : j na_un ..
RO RGP T bt A sl ot ERRAPY PEULERHRN brivca
Syipol and image of the tire; and 10 a display unit

whi ch displays the created neter inage. [8] A program
fe] 0Rhd QlshlHI@hsLTBHLALNLO function as: an

operation input reception unit which receives an
oper ah bPeratifP puf Reeiding!stdpUstreceiving an operation input for a virtual vehicle
15 to be moved in a virtual space; |
a funning condition managing step of managing a running condition of said virtual
vehicle, based on the received operation input;
a symbol drawing step of drawing a load symbol, whose display position changes
according to a load based on the managed running condition;
20 a tire image drawing step of drawing an image of a tire, whose display manner
changes according to the load based on the managed running condition;
a meter image creating step of creating a meter image including the drawn load
symbol and image of the tire; and
a display controlling step of displaying the created meter image on a predetermined
25 display unit.
[7] A recording medium storing a program for controlling a computer to function as:

an operation input reception unit which receives an operation input for a virtual



vehicle to be noved in a virtual space; a running
condi ti on managi ng unit whi ch manages a running
condition of said 15 virtual vehicle based on the
received operation input; a sympol draw ng unit which
draws a | oad symbol, whose display position changes
according to a | oad based on the managed running
condition; a tire inmage drawi ng unit which draws an
| velgpde 0f beambiedeinwhasealdpaget ay manner changes
according to the | oad based on the managed running
condiatruoning 20nditioremanadinggeit ot hirghobda funieCdndition of said
creates a neter image including the aramn l oad symbo
avigualnefzlobastden therresei dgticoperalioahgyt; uni t which
di spl ays the created neter image.
a symbol drawing unit which draws a load symbol, whose display position changes
5 according to a load based on the managed running condition;
a tire image drawing unit which draws an image of a tire whose display manner
changes according to the load based on the managed running condition;
a meter image creating unit which creates a meter image including the drawn load
symbol and image of the tire; and
10 a display unit which displays the created meter image.
[8] A program for controlling a computer to function as:
an operation input reception unit which receives an operation input for a virtual
vehicle to be moved in a virtual space;
a running condition managing unit which manages a running condition of said
15 virtual vehicle based on the received operation input;
a symbol drawing unit which draws a load symbol, whose display position changes
according to a load based on the managed running condition;
a tire image drawing unit which draws an image of a tire whose display manner
changes according to the load based on the managed running condition;
20 a meter image creating unit which creates a meter image including the drawn load

symbol and image of the tire; and

a display unit which displays the created meter image.



