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*159159* DESCRI PTI ON | MAGE CREATI NG DEVI CE, LOAD

DI'SPLAY METHOD, RECORDI NG MEDI UM AND PROGRAM 5

T ' il d [ 0001] The present invention rel ates
tjmmmmmmmmﬁ eating device, a load display nethod, a
recor dipg..medi um and a program suitable for
appropriately visualizing a load, etc., which occur
according to a running conDESCRIPTIONI ng condition) of
a moving object 10 in a virtual space. Background Art:
[0002] Conventionally, game devices for business use
and home use have been w dely spread. Wth such a

g &WiE Gfe CRERA TING DERATR], £0 AT ®ISPDARTGTHOD BRECORTINGYMEDIUM,
a vehicle such as a car, etc. 15 In such a race gane,

for exanple, the user (playgy PROGRARI|Y oOperates a
controller or the like, and drives a virtual vehicle

5(an F1 machine, a stock car, or the like), which runs
in avirtual space, to a predeternned goal point,

- vying for the time taken oOfechi¥dalBicfd th ot her vehicles
for earlier arrival. [0003] Further, a technique for a

r @061 ganeTkepresdht MlieGRol RERLES BVRAR H36E: Bice. 4Phad display
R face Sgans

experienced in game operations to enjoy a
Wintfhot &l REbrdelgym8diaR), BnPPEFoRED 8Sitabld 2% ag}tglé?ré!ﬁ%l?rrbisualizing a load,

di scl osed (for exanple, see Patent Liter

i otk ks oA OISR E980lp o moving

102m3, vifthdbspdde. Di scl osure of | nvention
Ilnll\illlIls_PiOIIIIIIIIIIIIIII1101 [11111l 25 Problemto

be Sol ved by the Inventio *ggggg “art - [ 0004] However,
i n nost cases, conventiona.mb nme geV|ces, whi ch have

Hfgg(‘fi]ded C&rﬁ%ﬁﬂbnzﬁ@c galg@g&lg%qtgﬁé&\g}%sg Bsaelhafan\c/i%oﬂl%tusg B&VL been -
a

|l e to make the béhaviors
widely spread.  With such a game device, for example, one can enjoy a race game by a -

vehicle such as a car, etc.

15 In such a race game, for ekampie, 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 téchnique for a race game device which enables even a user not

20 experienced in game operations to enjoy a race game with relatively simple operations,

has also been disclosed (for example, see Patent Literature D).

Patent Literature 1: Unexamined J abanese Patent Application KOKAI

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

~ Disclosure of Invention L

. *G00002*
25 Problem to be Solved by the Invention

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

joyful race game experiences, have not been able to make the behaviors of the virtual
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2 vehicle sufficiently graspable during the play.
Specifically, if in a real vehicle, the driver, etc.

feel a backward load or a forward | oad because an

inertia force acts in acceleratd on or decel erati on,

etc. Further, when turning at a corner, etc., the

driver, etc. feel a load that is reverse to the

turning 5 direction because a centrifugal force acts.
Byehfckesuiffigiestlc prabpebibsduritgahelplayer, etc. can easily

grasp the behavior of the vehicle and running

condi t i onSpecifitalpnf mesteal vahigié.alie dgvea, faceelgabmRkwhilabgd or a
is a problemthat the user cannot feel any kind of

| forwharfl  aath hekausdianphatie foredmgein @deleR@ion oF déRBrA{RY, 8tc.  Further,
sufficiently grasp the behavior of the virtua

welinctimingl &  QPAG] erdh ehepliiRBEREc. ifER @MGAdQRa W FevBRE €0 THR turning
sol ve such a problem and an object of the present
iditeetitn bevause 4 eenplifaghldercancisma®s feeieptsubgAaY ith€driver, etc. can
| oad di splay nethod, a recording nmedium and a )

[easity grasprhetiehavier cfapabéiciefan@ PRINMY dodtiRloyis Vi sual i zi ng

a load, etc. which occur according to a running

condi t i onn(coaithsiginlyehgdd @i é%e,ﬁhé‘i‘é\li ReroBRine Hat tHerhs@ﬁ cannot feel
virtual space. 15 Means for Sol ving the Problem [ 0006

Ay IKiFRD6Y [65@abINEe dRYIaged REGR! HA\GAnh& therbiorS LufBSRREY orasp the
of the present invention conprises an operation | npft

Raeabl Mthe Rirtual de@YI Ng condi tion managing unit, a
| oad calculation unit, a nmeter inmage creating unit,

G[OGO%Odi SPeAtedtnt fnveNUnClaBh8dLORbIVILLEHa blefnﬁ).lah?}ﬁﬁ'object of the

20 [0007] First, the operation iInput reception’u

RERIVIATeRbrAP RS VR ahMRlke &Rkt et '
gﬁject t% bg nov@g in alviéetualét1 ﬁgﬁg%’ g%?ﬁ%*F@%Rgtha

POXr itk Gk | A e NEicHRt cAPBHRYILS L9 isualizi
conéi t !gon of the anﬁgeigng_ obljcect ,Céki)sgseg) o%rﬁ?ﬁ%%lgg’éslu\?gémgaload’
QRE MHi 108 cuP Bdtordihe B Whinh e oR&inb Ao F Rk %gﬁcﬁ{ibr%rbf{é%{)ving object
cal cul ates a | oad i nposed on a virtual operator In

tihe vimydl Bacebj ect, based on the managed noving

condition. Further, the neter image creating unit

creates a neter inmage ik ¢4 dpdhe & | east one of
a direction and a level of the gog ,OE%g%d on the

qabee]! at egh tRad créfthotdRGicd laécﬂ)lrémﬂg Wk Fird La?p%l:tatyfsthé Br%sent invention

comprise_s an operation input reception unit, a moving condition managing unit, a load
calculation unit, a meter image creating unit, and a display unit, which are configured as
follows.

[0007] First, the operation input reception unit receives an operation input for a
virtual moving object to be moved in a virtual space. Further, the moving condition

managing unit manages a moving condition of the moving object, based on the received

~ operation input.

Meanwhile, the load calculation unit calculates a load imposed on a virtual
operator in the moving object, based on the managed moving condition. Further, the
meter image creating unit creates a meter image which indicates at least one of a direction

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



3 created neter inmage. As an exanple, the neter inmage
creating unit creates a nmeter image in which the
center of a plane area (a plane surface within a
circle, etc.) is set as the origin, and a head synbo
(whi ch images the head of the virtual operator) is
shifted fromthe origin 5 according to the direction
in which the | oad works and the | evel of the | oad.
\iredied imeter image. Whi ch direction and how nuch the head
of the operator is swng by the |oad are displayed on

the di splayameidmplé,A0O8kteT hbed SreatfioNGft drBRedBhBler | image in which
i mage which indicates the direction “and the |evel of

| thadera&icsfradil g drén arl ¥k fage Gv‘i’tﬂgi 4 iRl Ik, Bk SB! RY¥&origin, and a
t he user cg% recogﬁﬁge the load that 10 agcurs gﬁ? 1%

tiead B bOMRVhadREirRkeOMe h&Rd &f t'h@ﬁ/?flufal of)ératlo?) BEPESNT e origin

ip
appropriately visualize the |oad, etc. ﬂﬁoccu

5 alconrding tb theédifRYibA¢th ¢ARHAIthd RAd Horks dth@ %vgpéfqﬁé load.  With this,
[0009] An inmage creating device according to a second

aaRafth @kectiBR aRd BS® Muchi thY f&d mh&QﬁgPﬁtbxsﬁ%wﬁﬂg 'ggztgeﬁogcri] are

i nformati on st or age unit, an operatlon I nput

qngnaed%gtﬁeggﬁhognﬁondltlon managi ng unit, a load
calculatlon unit; a meter inmage creating unlt a Vview

floebd | Mepgy & §ﬁEé ffrllng rii&élﬂma%ggvf@ﬁhdltgﬁfglﬂ?y tl‘{%rHutebnon 5% the level of a

are configured as

IlB&CPﬁdEBPdIIQJ]tOS[BQEI‘R)g’ )g%hﬁlti%‘hqg Slggl' g%rgange 2L nartgc%?lﬁet}g? load that

including a scener

10 SRBGE dub'W hidfer o&H%gé’rHS&?“ on i nput recep“ on unit

recel ves an operatl n 1 nput for a virtual nDV|ng

obj ect t 0A§3§ rd TN qgls s§191% t§ af;;%r%ﬁaat ?ugﬁ% Em(ga%’ etchwhlch occur

novi ng condition nma

b d on the received
%8%‘%%%@“ﬁbﬁ"&“ﬁgﬁﬂ?‘%@%%e af he I oad
G S BB SR LS G
g?gég’?ﬁﬂ cHH%hQ&% aglgglg és ng&‘rnréé{: tohts oerarl e l}n\?\ﬁ an. gg%rgtgqrtlgpgtsregqption unit,
L o .
15 GRSl gRr Ao TaPhifie b oy %C‘?%thoefvumflr ggle\t&?réwasi gjeaing unit, 2
e 0

R 0 B A e
?rabﬁg qf’h?'s?qhé) H’n mg?rtlﬁgmatlo s?torage umnqtolre% qmggedm c?rmatlon including a

ed novi

scenery image to be arranged in a virtual space. Further, the operation input reception
unit receives an operation input for a virtual moving object to be moved in the virtual
20 space. Then, the moving condition managiﬁg unit manages a moving condition of the
moving object, based on the received operation input.
[0011] Meahwhile, the load calculation unit calculates a load imposed on a virtual
operator in the moving object, based on the managed moving condition.  Further, the
meter image creating unit creates a meter image which indicates at least one of a direction
25 and a level of the load, based on the calculated load. Further, the view field image
creating unit creates a view field image (for example, a driver’s view, etc.) seen from the

moving object, based on stored image information and the managed moving condition.



4 Then, the display unit synthesizes the created
nmeter image and the created view field inmge, and
di spl ays the synthesized i mage. As an exanple, the
meter inmage creating unit creatgs a neter inmage in
which the center of a plane area is set as the
origin, and a head synbol is shifted fromthe origin
5 according to the direction in which the | oad works

amHed, i@ dispiB) uMf syioiges| R the AU ﬁl?ﬂeﬁh a e%ﬂ‘?ﬁ&é}e?ted view field

d| rection and how much t he head o e oper at or

My d ARl s@Hikesteg Rhgyed on the display unit
toget her v:/lgk??}}ist heSV| evf'/ fel el gé’/l mage. [0012] That i s

si nce theamghekarhPRIGe \gﬁgi'té}thl'a g&l‘égt'irftﬁur{ {jl(g'efgt { § ﬁl ele? 1mage in which

and the level of a "|lo acco

Cﬂl@@bﬁt‘ep{)‘f d ﬁlla.ﬁjé S0k VRtas thB 8r1gﬁle§uh AMleddTHRY r gt lhifﬁ:% fim the origin

| oad t hat 0O occurs due to er owi-’op

Saad{cgﬁHM to thtt: dfré(“;c\ﬁﬂslﬁ OCC t&lQl Q;qu-% 5{?{{[% ){enSLPﬁtg oa%. With this,

ur

cemmch ane&fon%mxmuapdhgg &f%’ PReIRGER PRy e foad ar

neter 1 mage 1 n which a sy i's a

gg@@%@m Medis gla@ lt%gﬁ% erviifh %EtvgeRY g%g@ ;{Jsgg' ng

may afran

I f dqai,
o ERPE ThTh i SRt §n‘9 °%§bwh%?w8%°$ P AP fevel of
\/\}?%8 EdE%%hcﬁ)lggmé fid ngcl)vzrt%%g tha bthon] 1§ alspleayecm%he uselr rc1anare(c:({)ﬂgn?ze the load that

c

Oagccﬁkse({u%ttb ﬂ%ﬁgeﬁelgg)r g{fhggl the neter image creating

noves fromthe origin (center,
etc ) backmar e the

d/ urther, .in a.case wher
rmV| ng coh lr‘fsblh e %Sll E“ftf’/af’?’é’ﬁflat?hr‘ﬁ?‘f?g‘ze thsdosb etsr which occur
qage qﬁeatln unuﬁfnnv s the head synbol fromthe
ofrrgrn Ede mOVl COTEYLON O 1P AL PPt war d/ | ef t war d
i on That a net.e ch the head
Ld(ﬁgf i s SO SHF ah%%é&f}%?fﬁ&lag%mt ‘ﬁ@cfl SHo RS s Sesdorighin o
n ition t he orl i 0 correspond
d '?’g%:tf | olﬁe(gf}{lane arg%rp eﬁ(’fflﬁ%f ‘H S‘l’é‘ét)m%sar&gr@ﬁlﬂ?ﬁﬁé’&’b(’l which is
e us Wi ad i nposed.on the virtua
15, Iéloopear'ca?f’ ﬁpéh’? i"ﬂf"g tﬁé? rﬂ’&gaé‘ origin withdthe plang arepgn a
possi bl e toda ro%r|atel vi,sual.ize the |oad; etc.
V\fﬁrﬁeﬁp Giding 15{)%@ WERTE ﬂ‘é‘\g Bndition of a
novi ng ob ect . Oq Furth the neter inmage
creating ﬁia’? S¥AYPIEr B RS HY Fétfe PHERE copdition is
accelerating/decelerating, the meter image creating unit moves the head symbol from the
origin (center, etc.) backward/forward. Further, in a case where the moving condition is
20 left/right turning, the meter image creating unit moves the head symbol from the origin

(center, etc.) in the rightward/leftward direction.
That is, a meter image in which the head symbol is moved, according to the
load based on the running condition, from the origin (in a corresponding direction by a
corresponding distahce) is displayed, and the user will feel the load imposed on the virtual
25 operator from this meter image. As a result, it is possible to appropriately visualize the
load, etc. which occur along with the moving condition of a moving object.

[0014] Further, the meter image creating unit may create a meter image which



5 includes a synbol acconpanied by a locus. In this
case, it is also possible to grasp the track of the
change of the load, fromthe |ocus (afterinmge) of
the synbol (head synbol). [0015§ Further, the neter

I mage creating unit may create a neter inmage, based on
an 5 average val ue of a predeterm ned nunber of | oads
that are |l atest, anong | oads cal cul ated one after

aimoludes a imbdiactdashnéaal B eaon unit. In this case,
even if there are ups and downs (fluctuations) in the

respect i vim thiseagts it it B0 Pesbls YoRakp RNrdck %fﬁfe%ﬁnééﬁ]f the load,

prevented from bei ng displayed vi brantly because

| fesshaloeuaeeasage) okihd 93 f(&a'd%%bgigspl ay met hod

according to a thrrd aspéct of the present invention

| Ses ' ' i Vi ’ in
oL on RS Hleld AR Ubal ROl AR pffk mBpitdeddhased on an

' ke hi ' trollin
o e RS PRl A S TRmRRr afl) SALBY 680 Aring Bt cateutared
anel dHRr ARRRAHyQRe ldlggléglﬂg[lﬁggh ¥hitg step, an operation

i nput for a virtua novi Nng obj ect to be noved in a

virtual spagg ci21§e, ERGE MR aljétfl'bg ng& g%\%%sl {fplg:tnugg%)/rllslt)’] ﬁréthe respective

condi ti on managi ng step, a nmovin

NRYdN the@RhE §}tmi)o°rl- cgwgg\%:\?\ﬁ?fegt?eslg'?v Qeed #rgrgld)%gn%eclé%ﬁ%iep r\{/ébrantly because

oper ation i nput.

Loposed on a virtual. operator in the
ﬁ%@?ﬁggéﬁﬁgg?@gg cal cul at ed based on the managed

OO0t A s oo
' ' | | of the load is create

Rt s e e 206 DY Rl G cobREobiPupr e Sop. a o

?%Hﬁ%ugﬂﬂg% igﬂ:gy%h%gesr iirt?ge %r[e]a 1ant(%.65§eﬁz{, éggta dijsﬁ?agecogtr;gllitnlg rsteep, which are

P ' i splay device. For exanple, at the
ﬁ%ﬁgg&?ﬁg%gﬁgwgating step, a neter image, in which the

RO i o AT T oo 16 B B i
B S BR B SRS BE S b, L
la%bggﬁfm'n%gging Ig%p,ha? ran%vpnfg ctoggiti% Bt ﬁ}eor;m\ifixslg (S)g\JAéQt%s tr)l%/antag!_'g]eed based on
~ the received operation input. |
Meanwhile, at the load calculating step, a load imposed on a virtual operator
in the moving object is calculated based on the managed moving condition. Further, at
- 20 the meter image creating step, a meter image which indicates at least one of a direction
and a level of the load is created based on the calculated load. Then, at the display
controlling step, the created front image and tire image are synthesized and displayed on a
predetermined display device.
For example, at the meter image creating step, a meter image, in which the
25 center of a plane area is set as the origin, and a head symbol is shifted from the origin

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

With this, in which direction and how much the head of the operator is swung by the load



6 are displayed on a display unit at the display
controlling step. [0018] That is, since the neter

i mage which indicates the direction and the level of a
| oad according to the noving cogdition is displayed,
the user can recognize the load that occurs due to

hi s/ her own operation. 5 As a result, it is possible
to appropriately visualize the load, etc. which occur
adro dplaiyed om amdisplayquniicen dict displap torrdllg §igp.0bj ect .
[0019] A program according to a fourth aspect of the

pl08s&Int i iveng, istnee it metef ingigeashich MdfAMsHRY difecHBRRE Bl level of a
(including a ganme device) to function as the

dbad eccoeding tdothel nhovigEcondftRatis ABpRSYd, a8 uskd 4PN WhS load that
program can be stored on a conputer-readabl e

| avkcorsrdat it@ hisrtee oweliopgratio®di um (recor di ng nmedi un) such
as a conpact disk, a flexible disk, a hard disk, a

S5magnet 0 ops h edslultgit $9possibRite iabﬁxlog)i’liaféﬁpvi%a‘i’ige tlﬁ 1GRYBER! Which occur
tape, a sem conductor nenory, etc. °[0021] The

adangewill 2 i el BN JGABViRE objest I | but ed and sol d
via a conputer comunication network, independently

f[oom]a coApE@amaRdcHingho b FSumRt &Df!tfe Praseaf ﬁlglg}rl]tgcgq is configured

Further, the above-described information recor

e A 20k BRI 8 o

togedting devReeNt invention, it is possible to
appropriately visualize the |oad, etc. which occur

| 10 06207di NOTHi§ pR ok BANEe &6fRdidn aoszrﬂs%ﬁ? i—xjagdgﬁ%gg}otrring{fgn %fcording

a nmoving 20 object in a virtua ace.

[Pescith REcORi QY mPHRW)REGH a[s%ogc;ﬂlc%icf b d ﬂlﬁ){liﬁle I{if’f}(gg hgrd disk, a

exenpl ary di agram show ng a schenati’c struc

trXdin€ R optBANE sIH 8\ Sl QMW &h ' reating,devi ce
ac%cr)lr dionpg to an erlr%odi ment of 't gh&g?tggegr?tserlnhc\?gﬁ]tmﬁ%rnmemory’ ete.

i[eozigal i zpg. ab%5e-h_g§cg’bed’zi>ro arh %alfge &éﬁfi‘iﬂleg@ég g' lggllrlanag] computer

, Q
show ng a schematic structure of an 1 n&E e

QMG i @LIBA MK | Rd LSRRt REsent .
i nvent | on. [nFI G ’31A] ‘?‘1%?&{@&%&@5&8%{%‘[?3%&%{5 LRe program is

15 SReaD Fr@XANR &0t db QBRI ation recording medium can be
distributed and sold independently from the computer.
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 (moving condition) of a moving
20 object in a virtual space. |
Brief Description of Drawings
[0023] [FIG. 1] It is an exemplary diagram showing a schematic structure of a typical
game device on which an image creating device according to an embodiment of the
present invention is realized.
25 [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



7 managed by a running condition managing unit of the
i mge creating device. [FIG 3B] It is an exenplary
di agram showi ng an exanpl e of information nmanaged by
t he running condition managi ng unit of the image
creating device. [FIG 4] It is an exenplary diagram
showi ng an exanple of a viewfield 5 imge drawn by
an inmage creating unit of the inmge creating device.
[PR@ges Ry ajruniing eenditienpheaginglidgo e Shaw dreatiy device.
exanpl e of a neter image drawn by a neter draw ng
uni t of tHdGi Mdpk icareatempiprg elidgeen shdwitg abBkarhpleiof idBrmation
exenpl ary di agram showi ng an exanple of a neter inage
dmanaged py tieeruneing condisivn n@naging uni of the imBBGEre6HRAddviE.
device. 10 [FIG 5C It is an exenplary di agram
showi ng afflex4npisenafkempiney efagtaimeiowigs ayexaNplt b€ a view field
nmeter drawing unit of the inmage creating device. [FIG

5 5bjagk trdven anareinesyp lcadaying uaig bl theshae Bigaiiy @xaspl e of a
meter image drawn by the neter drawing unit of the
i mage cr e@GnYA MRS eexchipldey dRfatarh khdveingn %%%ﬂgfe%rf ¥ meter image
di agram showi ng an exanple of a neter inmage 15 drawn °
bdratvhdyrmheer dtaaiMgnehititithe RhadeltPedtifpasvies. eat i ng
device. [FIG 6] It is an exenplary diagram show ng an
exanpl e OffI@. 3BJSpistan dxeBRPry dikp¥dth SHbvANRY hEBkAh S Of 2 meter image
i mge and a neter inmage are synthesized: [FIG™ 7] It _

i draan bly e hatet dx&b\ﬁh\i%ﬁkﬁt b@e ih ¥ Qfatfel@ode di spl ay
process performed by the i mage creating device. 20

10[ FI G 8A|[FIG. 5G] 1815 BXRERIpBIrY df[igfla%ﬂ g?é?ﬁgt% Ig)gargé}e ofa meter image

exanpl e of a display inage.

aewnbaithe dbRgaamishen @Mh@nnsg@&mtﬁggifevi%e.di spl ay.
image. [FIG 8C] It is an exenplary-di agram show ng

an exanpl @1Gf 5@ 1issi SémplBY Riagrdnl L@wi?é“lm Htﬁheﬁle %2 g eter image

exenpl ary di agram showi ng an exanpl e of - anot

i drege by 2 hétkfira@Rlg ddit J)ﬁh@ﬂnfgé%tiﬁ\ﬁ)ﬂg%@gr am f or

expl ai ning the |l ocus (afterinmge) o ead synbol .

E ELGI OES]S[FEG;.f fi]!;#?ﬁ;ggﬁ@ﬁg?ﬁf)y didbAd mrgi aneml@l)f]gmeter image
15 drawn by the meter drawing unit of the image creating device.
[EIG. 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] 1t is a flowchart showing the flow of a load display process
performed by the image creating device. |
20 [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.
25 [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



8 the head synbol. [FIG | OA] It is an exenplary
di agram for explaining the state of the changes of
the display of the load on tires. [FIG 1013] It is an
exenpl ary di agram showi ng an eganpl e of the display of
5the load on the tires. [FIG 10C] It is an exenplary
di agram showi ng an exanple of the display of the |oad
on the tires. [FIG 11A] It is an exenplary diagram
fter headpymbeal. ng t he display of the tires which exceed
acritical load. 10 [FIG 11 B] It is an exenplary
di agr am $hBwi10g ]dnisexaxpdplaof diapendfos pkpiyindig tha staeast the changes
whi ch exceeds a critical load. [FIG 11 C] It is an
X éreplisplay off thgtadh@hioes.ng an exanpl e of the display of
a | oad which exceeds a critical load. [FIG 12A] It is
an exenpl[BIG. 10B3driamm sRemplagy diag@mashiphénOin @Raiges! the display of
nmeter 15 inmage in which the display of the shape of
5 tthelobd pesheitiredi fferent. [FIG 12B] It is an exenplary
di agram showi ng an exanpl e of another neter inmage in

whi ch t hgFIt.SIpICaYt i9fan ehémplaap@agbm! howihd &Pelaple of the display of
different. [FIG 13A] It Is an exenplary diagram

sholkdgn @t e¥anpl e of another meter image in which
the shape of the head synbol is different. 20 .[FIG

13B] |t i[BI@N 1e}enpladletepRey GabSRON: BYpIami B8 RsB1206f the ti
anot her neter inmage in wﬁi g}:} tH%]g shapgp of r%ﬁe hégg'go © Hres

syHiBDExce&d dififiel @dd, Expl anation of Reference Nuneral s
[0024] 100 gane device 101 CPU 25 102 ROM 103 RAM

10 104 i nt eFR®A 1B] It is an exemplary diagram showing an example of the display of
a load which exceeds a critical load.
[FIG. 11C] It is an exemplary diagram showing an example of th.e display of
a load which exceeds a critical load.
[FIG. 12A] It is an exemplary diagram showing an example of another meter
15 image in which the display of the shape of the tires is different.
[FIG. 12B] It is an exemplary diagram showing an example of another meter
image in which the display of the shape of the tires is different.
[FIG. 13A] It is an exemplary diagram showing an example of another meter
image in which the shape of the head sy'fnbol is different. |
20 [FIG. 13B] It is an exemplary diagrém 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

N
W
—_
)
N

2 ROM
103 RAM

104 interface



9 105 controller 106 external nmenory 107 DVD- ROM
drive 108 imge processing unit 5 109 audio
processing unit 110 NIC 200 i mage creating device 201
operation input reception unit 9202 image information
storage unit 10 203 running conditi on managi ng unit
204 image creating unit 205 |load cal culation unit

206 meter drawing unit 207 display control unit 15
Best Mydelfdrednaptlyi ng Qut the Invention [0025]
(Embodinent 1) FIG 1 is an exenplary diagram show ng
a schemat 1@6 séxtetehluhémédy a typical gane device on

whi ch an inmage creating device according to an

enbodi mrentopfDVIeEROM @geat i nvention will be realized.
The follow ng explanation will be given with 20

ref erencei¢® mggggc;@gﬁ@r&ni{ 0026] A gane device 100

conprises a CPU (

ntral Processing Unit) 101, a ROM

5(Read Onl yodvefilio/proé&ding@niRAM (Random Access Menory)
103, an interface 104, a controller 105, an external

menory 10630 anyfevD (Digital Versatile Disk)-ROMdrive

107,

an i mage processing unit 108, an audio

processingquhhggggmﬁﬁ%gm@% NI C (Network 25 Interface

Card) 110. [002
program agh QRkﬁnQBﬁHb

] By ading a DVD-ROM storing a gane

ﬁ%@hﬁ%lﬂdrive 107 and

h r
turni ng on the power &% ?ﬁg ganme device 100, the
program wéd image information storage unit

10

15

[0025]

203 running condition managing unit
204 1mage creating unit
205 load calculation unit
206 meter drawing unit
207 display control unit
Best Mode for Carrying Out the Invention

(Embodiment 1)

FIG. 1 is an exemplary diagram showing a schematic structure of a typical

game device on which an image creating device according to an-embodiment of the

present invention will be realized. The following explanation will be given with

20 reference to this diagram.

[0026]

A game device 100 comprises a CPU (Central Processing Unit) 101, a ROM

(Read Only Memory) 102, a RAM (Random Access Memory) 103, an interface 104, a

controller 105, an external memory 106, a DVD (Digital Versatile Disk)-ROM drive 107,

an image processing unit 108, an audio processing unit 109, and an NIC (Network

25 Interface Card) 110.

[0027]

By loading a DVD-ROM storing a game program and data onto the

DVD-ROM drive 107 and turning on the power of the game device 100, the program will



10 be executed and the imge creating device _
according to the present embodinent will be realized.
[0028] The CPU 101 controls the operation of the
entire gane device 100, and is jgconnected to each

el ement to exchange control signals and data. 5 [0029]
The ROM 102 stores an IPL (Initial Program Loader) to
be executed imrediately after the power is turned on,
ekeextoutd afl héimipe drtQURr devidteadRbREKAM Bk Hr&ent ARbddIfent will be
DVD-ROM to be read into the RAM 103 and executed by

t fealigdgd) 101. Further, the ROM 102 stores a program
and various data for an operating system necessary for

CEooRep! | i Mhe I0PR) OPRLAAHAD 1 obQBHENLE iR aaie ¥l &Rice 100, and is
100. 10 [0030] The RAM 103 is for tenporari storing

dedrieaBd 1DERE eRifont Ak ch@lod AfrbNEondN Q&M and data
read out fromthe DVD-ROM™ and ot her data necessary

5fwo2g9pme Thé qeERdi09SstRd £hapr.C pi}‘?@&aﬁﬁ”i‘o 8893 pe executed
gug the Pac OH

The controller 105 connected thr I nt er

r i _ ' ' ' 0B g
PEALYGRLAMADR! Fivid s nlrARHbn Bbeliolot it B HABH program stored

dext aeTrPbyR OMNMaSLR8H fdd IBAM Fo SHELEEARED B0fhe CPU 101, Further,
S S(gapus

rewitably stores data i1ndicating the progre

Ofhe LROMIBOE stofR PP REraa{8hd vaRHTLES ?{)]Ijeég oéeg?tzn% sysfem necessary for

(records), etc. The user can store t

eXdrloNde th%ﬂ&ﬁ%nl&qhe‘!‘%ﬁfrg gﬁggﬁggm q%i nput ting

i nstructions through the er 5. [0033] The

10%3'&0\/] topd ?All\@ 3989s P8k &%ﬁgyg%é@gg gialyae I egrag%aglgsgsﬁtag retains the

program 20 tfor reallzing

9LPn!3h8 AGCARTRANNAG, L0E 1995 OIS (kDL Oliry for game

" SRULIARHAG €55 Bkl aubYD- ROM | 0aded thereon to read
out

a necessary program and data, which are to be

T o ke ShitioREr A él(%@epf oc%gg%}%ﬁ{eﬁfétegggsﬁ 4eér?ggi8 fit an operation

S
i mage’ processing unit a

i : f the CPU 101 d
ARG R R |, A0

tion ssor nitlustrated) provided

SLPOSAE | TS CREARESEL, ' B RS HISEESLAEE, e mertce 104
pfe%ﬁtﬂﬁ? étgrets h(?atji rrﬁgleca 1rr1go Ct %S}ar% rebslg | gtat%ig 8(')f -lt- ee éarrrnaegedata of chat
communication logs (records), etc. The user can store thesé 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
20 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

N
wn

DVD-ROM by means of the CPU 101 and an image calculation processor (unillustrated)
provided in the image processing unit 108, and thereafter stores the data in a frame

memory (unillusirated) provided in the image processing unit 108. The image



11 information stored in the frane nenory is

converted into a video signal at a predeterm ned

synchroni zation timng and output to a nonitor

(unillustrated) connected to tihe inage processing

unit 108. Thereby, inage displays of various types are
avai |l able. 5 [0035] Note that the inmage cal cul ation

processor can rapidly performtransparent operations
sm&magomvmﬂeéylmpbc afraroe memarplienebnverted into a video signal at a
t wo- di mensi onal inmages, and saturate operations of
veredgerningdesichfemizahion tinting andraeput a auhétit®@Munillustrated) connected
processor can also rapidly performan operation for

rienther imgge byocessthdwhitei 08ret Mhetebyy Oinygendisplaps roxt Vaﬁ{bus types are
placed in a virtual 10 three-di nensional space and
hevailalgevari ous texture i nformation added, to obtain a
rendered i mage of the polygon placed in the virtua

Stl002E} di eosi thaathesingpe ascsaiRh Hioedhsord cif @%ﬁ&]?rﬁ&ﬁ% transparent
view position. [0036] Further, by the CPU 101 and th

| opegionslsch ab i Rripy WpeRsioh (Vi'o&klbleﬂdlhg ofc%oﬁhﬁhggﬂal {fnages, and
character string as a two-di nmensional i mage can ’

capiratt @feratiodd s viariatetypd® menory, or depicted on the
surface of each polygon according to font information

def i ni ng Fithegh@tie idhgd healGNAIAC ?Jc%sso;rh@anf Ao rapidly perform an
information is stored in the but

gdtidh! fyr BArRIBARE tbyf 8 b fEOmPRbA! L
VD ROU may be el [0037] The aﬂ%".lié‘%{ ggoe@%“hn%larﬁe? In a virtual

10 kB eclime@idrial apaéo adat l?av'irﬁélaq/aﬁblﬁs EJX?LH‘E':IIB?OFHQ}{ n%ggled, to obtain a

into an anal og audi o signa and outputs the si

fremdBred BReRKEkthe }%gyédﬂ" labddsihriad 9%&1%%&2&1{%%1%15&? rsgéc%'as seen from

Furt her, under t con rol of the e au

nﬁgg&ﬁéhﬂgapﬂb@ QRiogener ates sound effects and nusic
data to be sounded in the course of the gane, and

0OPaIt S tHRtheP )
U USRI OF PO LA ol AP worie i

dﬁﬁp@xﬁtlé{QQ dhrate? QY £Ta (v RETRERS AL 1%@9 %EuWBE gepicted on the frame

(unillustrated) such as the Internet,

15 GREMEYS % cR:Ew?e'il &R Eiﬁ§%u;rf/aé@ QF’%&% @8&89 u%cofcﬁgg to 8{8% 1nformat10n

buil ding a LAN (Local Area Networ

sk 2oy s s con R e R o
. fs@écﬁlﬁnﬁ%ﬁ&ﬂeﬂ Gorkt InfoRBatis Sﬁ&%ﬁton BYe H'DIROM may be used. '

[0037] The audio processing unit 109 converts audio data read out from the

DVD-ROM into an analog audio signal, and outputs the signal from a speaker
20 (unillustrated) connected thereto. Further, under the control of the CPU 101, the audio

processing unit 109 generates sound effects and music data to be sounded in the course of

the game, and outputs the sounds corresponding to the data from the speaker.

[0038] The NIC 110 is for connecting the game device 100 to a computer

communication network (unillustrated) such as fhe Internet, etc., and comprises a
25 10BASE-T/100BASE-T product used for building a LAN (Local Area Network), an

analog modem, an ISDN (Integrated Services Digital Network) modem, or an ADSL

(Asymmetric Digital Subscriber Line) modem for connecting to the Internet by using a



12 telephone line, a cable nodemfor connecting to

the Internet by using a cable television line, or the

like, and an interface (unillustrated) for

i nternedi ati ng between these and the CPU 101. [0039]

Aside fromthe above, the gane device 100 may be

configured to performthe 5 sane functions as the ROM

102, the RAM 103. the external nenory 106, the DVD ROM
tiglepboriedanted cablethedddvifbrR@vneetingeto B Inteinet bPyisitgian@bR television
| ar ge-capacity external storage device such as a hard

diingk or thedikeFend ae interfacei (anillustentgt) foi hit@niediaBinp bevedh these and the
enbodi nent where a keyboard for accepting a character
stPUd§lediting i nput fromthe user, and a nouse for

accepting various 10 position designations and

siéP3Lt i onAsidpibe the abvtd) eheugmie dviveCDINES) BSleorRAAR]to perform the
Furthernore, a general conputer (a general -purpose

5 pmednadtions asrihietROM HIOC the RARY1 03¢ theseeerhal sh @Aty 061 1€ DVD-ROM
ganme device 100 of the present ‘enbodi nent. For

ewdribsdedan the MEVIIR COINGHkeET)7¢ OIFPHY S6ifig @ I%Qﬁaﬁacﬁ@Mxte@nal storage

f=

ROM a DVD-ROM drive, and an NIC 1ikew se the
alxoice-sdelsay d herd dgskercdevi ce 100, conprises an inmage
processing unit 15 having sinpler functions than those

of the garmtideVit ¢Lalt®PosHBIENS IeifplorPah @RfbodinShr @éhegena keyboard for
external storage device, and can al so use a flexible

CHcsdpting anghgreted seiiedaingdhSie frotn tHBGEELHE 2 hiRS: fo‘?taF epting various
Further, such a general conputer uses not a contro ?gr

10 peisitin desigharing adddeléciBRUYgSut@FomhEe | '
Fgghlf (Sghengtfc Strdctu@gnofolEgagaﬁggg%ﬁﬁgﬁﬁ%vice)

200801G.  ZFuirtheARoRX 8 @ﬁéﬁ%o%;ﬁﬁ&%@ﬁﬁ'&‘ﬂ-ﬂ%g@se fo%g_%o%puter, etc.)

structure of the image creating device cordi ng

they W eRaNhstelibadh&Bhthe dd16e @) O ggersg%&n@n%bgﬁg?ﬂ_rﬁ%&# example, a

be given with reference to this di

i geRaal 66@phten eorﬂgr\cl)ée@% 2P0, §3ORNI. 3SRORD LBYTRRIOM dri”v%“%nd an NIC

reception unit 1, an image I nformation storage un
A0@wisk MeNFBRE-deH el %Gnmeaew URbLpA0R: & ing uni
i mage creating unitezo , a | oad ?glgh%gggénmﬁﬁ?l°§é@?ummn° unit

ST Ao S 08 p Ml o o
idi?e@_@alcit@ﬁgé RRvReY hie® 20 QldoSuse a flexible disk, a magnetq 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)

20 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
25 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



13 applied to a racing gane where a racing car or the

i ke, which runs on a circuit within a virtual space,

is operated. [0043] First, the operation input

reception unit 201 receives anl@peration input for a

racing car (virtual vehicle) which is to be run on a

circuit within a virtual space. 5 For exanple, the

operation input reception unit 201 receives an

rehied fom radimpeamé where draakey cperahd ke, veticlaaselodratieduit within a
operation, a steering wheel operation, and a shifter
openaltspane, isetperatgtecessary for running the racing car

The controller 105 can function as the operation i nput

rl@a4qt i orFitst, the 2pdratiof Bpddtectpon 1MYL01 AdceivEREh BPeration input for a
storage unit 202 stores image information which 10

dedingesr (soenéryhitlepghivh ietotbe rhioah diraltudeii AQirfudnEia08

path on the circuit within the virtual space. Oher
5t han thi sfortdanipi@gae io@éﬁfiﬂﬁtihﬁn RtefRdeurnbd1 2Q%ives an operation
stores image information which defines a plurality of

riagutnigr @crakd Opdrbiir) GintdeeelebdrNehetaiont @ sR€rin i

by the user, aﬁ% etc. The DVD- | oaded on ?ﬁgk@fgﬂxMKnganda
[BYB:ROperd by, etcl Bécestdre faxhipningthd ®BRE¥ar. 15 106, etc.

can function as such an image information storage unit

202. [ 004Be cohtreliérn3icag feRiidh lab @it JPRARGH s ckp@@Bunit 201.
manages the running conditions-of the racing car

qpesat ed The ihgecUsFbrmaARH §tbRgE UR BE2 GeREl tihQ ilﬁgmation which
the other. racing cars. For exanple, the runn

g
10 cefided E&lﬂeﬂﬁﬁﬁiﬂéeﬁ,getﬁn%icgoiﬁcﬂﬁgQH@?ﬂﬂIﬂﬁéﬁp%ﬁ& e gfggztﬁpwithin the

defines the running conditions as shown

affluat Bpadld el Haar HRL RN iﬁlggé’“?nfbﬂnzﬁlo% stgéglz Sinjt 202 stores image
informati on to be updated where necessary, ~according =
tiffoRReNSH Mich RERRERET Ay YArhOHS dayP ing

fhe opératio% i nput chgpgion uni% 201s§%%§%¥f%{9tlgf car to be

ropeRitdithyc@adiséd pnsetef the racing car operated by the
user are managed by the information of FIG 3A The

i nf or mat T BVOWROM 1654d&d o3Bhe SOVRLROVRON lb?etgg external memory

updated automatically 25 based on predetermn

15 108} &6, QAGRMOATS 560 San (AL 1St Sl o spNdi L i ons

of the other racing cars wh are run-autonatically

goe4Tanagagd R¥ininbeohddtioh Hﬁ'ﬁk%ﬂg %.‘t?()?dﬂé‘% %Ja: %rgtsrnl%{ing conditions .of

the runni ng condi'ti on nmanagi hg un
GROFRfoSca®Bfkerated by the user, and the running conditions of the other racing cars.

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

20 The information shown in FIG. 3A is. information to be updated where
necessary, according to operation information of various types sent from the operation
input reception unit 201. That is, the running conditions of the racing car operated by
the user are managed by the information of FIG. 3A.

The information shown in FIG. 3B is information to be updated automatically

25 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



5

10

15

20

14 collisions between racing cars, based on the

information of FIGS. 3A and 3B. The CPU 101 can

function as such a running condition nanagi ng unit

203. [0046] The inmage creating4unit 204 creates an

i mage (inmage in the proceeding direction) ahead of

the racing car operated by the user, based on the

i mage information 5 stored in the inmage informtion

stoblishgres hehw¢en20@ng@oats tHased o thierigfoeaaitint ¢ fRISSMBAGGE A BOY

t he running condition managi ng unit 203. Specifically,

t he i mageTlor GRYI10 cmm'ﬁtncﬂaﬂraﬂﬁ&h@&ﬁnﬁ%b&ﬂitﬁérﬁhﬁn&éﬁ?@ﬁmt 203.
(driver's view) as shown in FIG 4, ich is observed

viedo]t he Theeinaget sicding h@itC204 icfeate@eth fha® (ihfige in the proceeding
driver's seat of the racing car. 10 The image

phiccaes) dhgadiof thel@8ingaar bp@ratdddy @e uSeCBa di@8mage information
creating unit 204. [0047r The l'oad cal cul ation unlg

Mifredan thel itags infbendtioadstditlie a6t DON adD thel fNShY BAAGGNs managed by
on the racing car (nore specifically, on the virtua

ahe hainiig) coppRioanRthabiyigtung 203er, based on the running
condi ti ons managed by the runni ng condition managi ng

uni t 203.Spkoifically, QK@ MRAR: crbdtid, GRSEAMNS s %hl?ev& B iffhge (driver's
condi tion managed is accel eration or ecel erati on,

t\hew) eashotal iaWHIat BORhIERIiE oBARvERALEN AL §Sevt Eﬁtg{nd%tatﬁ% £} is seen from

the. forward or backward direction I npose

whéHﬂﬁhgﬂ@g@ﬁ&@gnwﬁ%Qggced due to an inertia force,
etc., and the level thereof. Specifically, the |oad

cal cul at ipi WHek R#ORsGARY %Hitalt()%scangﬂlgéﬂotnha% ﬁugg&ﬁmagg creating unit

of the acceleration, the directio t he
i®4gin a reverse direction to 20 that direction, and
calcul ates the level of the load by multiplying the

g@@ﬂ 1er atF M ogN dalk 8o VehigPbs %Qlchﬁ%s WE[Rh gégéc§§§ and level) added

guation 1, as an exanple). There may be p ar

RinUha lraciiyg §£ru@{or@ BRI QNS 0RO ﬁal@%x\rﬁéﬁgé{)gm&d k{yhtéle user, based

arbitrari sel ect fron1then1_An t
R S LA G G TR
of the opgrak@hple, in a case where the running condition managed is acceleration
or deceleration, the load calculation L_1nit 205 calculates the -lqad in the forward or
backward direction imposed on the virtual operator, produced due to an inertia force, etc.,
and the level thereof. Specifically, the load calculation unit 205 calculates, from the
direction of the acceleration, the direction of the load which is in a reverse direction to
that direétion, and calculétes 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



5

10

15

20

15 a: acceleration [0049] Further, in a case where
the running condition managed is turning, the | oad
calculation unit 205 calculates the load in the
leftward or rightward directiongsinposed on the
virtual operator, produced due to a centrifugal force,
etc., and the level thereof. 5 Specifically, the | oad
cal culation unit 205 obtains the turning radius from
t he steerda:ngcelaagbe, etc., to calculate the direction
toward the center of the circular arc and the

dionéglt i orFurthkr,tihe da@evhed theOhAing Tohdigion 1A géd is turmng, the load
vel ocity fromthe velocity and the turning radius

caldldtdh eintt2e5caralat@fthé adlinakk féYm’ﬂH bi RbMWAGH 31?&:t10n imposed on
second power of the angular velocity by The turning

riaeli wisuzAnshet 6, ?@édﬂ&&d Qfuetifea Q‘@ﬁtﬁ@ﬁ%‘i t(n%%e efcqugid g-n'% %yel thereof.

as an exanpl e) [ 0050] (Equati on f =ma=nr co

| Syrdifichliyvehe Mdad( eBSRIIA, uhibS09RBEAL L the tu?mP% radiu grcc:)mt the steering

acceleratlon 15 r: turning radius co: angular ve

?ﬁlktcﬂﬂ?c@ﬁh&@@ﬂe &t ribH Aok AR TS s O é}?e J:lpc%gar arc é%nd the direction
culation unit 205. [ 0052] The net er

2<Qﬁh@ 1RAL && SotAmk §he hﬁ@ﬁiﬁ iy 19 e v {:%hand the turning radius to
represents the | oad i mposed on t viTtua operator Tt

A @R thie Qe g?fh%tlg%jbm&ﬁ{lymg glpeb&%ﬁﬁdjp{)) E]orﬁhel: griagqllar velocity by

(direction and |ev

}:13 ﬁh‘hlﬁ% 'ré%f‘usl'%{ﬂdtthg% %f tfﬁ@ ogé@% (&ﬁ BlGaES & dre?(“#n n1%)

unit 206 creates pres

qbgyﬂlflqg &ﬁﬁﬂ%ﬁ the state of the operator' s head

nmovi ng belng swing) by the load when the virtua
operator d.s ohserved from above. [0053] Specifically,
the neter dramnng unit 206 creates meter inmages as
shown ing payFIGS. 5A to 5E. First, the neter inmage of
FIG B5A is an exanple to be created in a case where

no | oad ig. ng gﬁigqﬁtﬂe en&gyal operator (in case of
ve

stop, constanf Ui ng, etc.).

o acceleration

I: turning radius |

®: angulai velocity
[0051] The CPU 101 can function as such a load calculation unit 205.
[0052] The meter .drawing unit 206 creates a meter image (indicator), which
represents the load imposed on the virtual operator in an easy-to-understand manner,
based on the load (direction and level) calculated by the load calculation unit 205. As an
example, the meter drawing unit 206 creates a meter image which represents, in a
simplified manner, the state of the operator’s head moving (being sWung) by the load
when the virtual operator is observed from above.
[0053] Specifically, the meter drawing unit 206 creates meter images as shown in
FIGS. 5A to 5E.

First, the meter image of FI.G. 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.).



16 Specifically, a head synbol H representing the

head of the operator is positioned at the center

(origin) of a circle S representing a cockpit (contro
conpartment), which indicates téat the head of the:

operator is not swing by any load. Further, the neter

image includes front tires FT and rear tires RT

representing the tires of the virtual vehicle. 5

[ Goerdficatiye areae syintralgt reprefdnGng GRe hsadaof giaspetaorti® pdSitioned at the
created in a case where the |oad works in the

b s&rkeve(pr g oé e cirole § feprasergimgaf cakp# [ @natof dorhpditihéid), which indicates
bei ng rear-ended by another vehicle, etc.).

Spetithd dadd pf thhepesas synhotwithg $ypesi 1da@neBuder! IR meter image
back (behind the origin) within the circle S

i mdluwlas fogt titeaF Ttand réve aidesdk T trd!]ﬁes&ﬁﬁﬁg’iﬂ@rtlré%f&m«'Vigtubpvehlcle

the backward direction by the |load. Note that the

Sp6I54] on @he tieeerhende 9y FHG! SB*lﬁﬂﬁB%?léQo B@Efe@féﬁ'lﬁ“a%aye where the
according to the level of the |oad rther,

claad Iveoris inatherbadi@varddirsction(h €3k o addeldriied Raf ‘ﬁrg%%lhE ear-ended by
ring, to enphasize the direction in which the

wanidtser vehlale etchjat Spbiisicatsy, ey hdvdn@bal BOs Bssﬁ&?éa%‘%%é Bhck (behind

color, etc. according to the | evel of he

tﬁﬁtortgihe) wakigl thefcidcheS| PakafiRy uhe tEéTHE‘éz‘iSth&@ a{)eraltor is swung in the
Meanwhi l e, the neter image of FIG5C is an ex to

bBadkivaat @lledtioncbyC B€load S N8I tRart tRE p'ogiﬁgn ‘é\f?rtffes hidd g}pr?ool H changes
forward direction (in case of decelerated running

10bapptopifately la€edrdRRtb A RREH dTahe YR CIFGrth&t 6n dhe circl for M i
SS%%l@?%g?ﬁy,rthg head synbol eH 'S posPtlo%eJ: ?:%ﬁ a marker M 1s

f Indivatedadiang vatk bh@h@hh%' @) e ﬂ‘i% il thd QiGlEd Sl éhlch the load works.

i ndi cating that the hea e operator 'S

t R6tef tAAWRAIOmEIKEL 8 IR 1% Eueh @he{n%@&j in & ﬁika%gorhqncrﬁgithe level of he

indicated at the front of the ring o circ

2132 005hdt tHhRvEESfahe [0ABARYYe il ségi is an exanple to
be created in a case wheré the works in the

ri ght war dviéehiRkild, aRe fleftr $Rgse Of Fl@?gég9gﬁ ei/zﬁ'h]ﬂg kd ¥e created in a case

running while turning to the left

f t he , o
15??8%? tl(léﬁll@lsg %(va\cgtr(sgﬁ tp? mcg@ig%ﬁtlﬁn (?1 &9? hf” Hé)clg%gatg& ru&nglg by braking

Sreat-BifAbhdiBert NficlE NAc. ?I ﬁe@fﬁcﬁﬂﬁ tﬁ EQ& %Lml!)ﬁ 15 Pgﬁ{}]loned at the

in the rlghtmard di'rec

gﬁorlggg{)éﬁgtr(ﬁq?ﬁgn%frhz r\lﬁtlﬂftih??hgg&{: gldfbg 18& tlﬁg the, ﬁﬁ ﬁ)g (rGhe operator is

afvalrg iRfthd ﬂ%@w&ﬂdﬁﬁ%eﬁ?ﬁ d.t OI‘hehﬁarﬁér il ﬂ%ﬁg\égeg a the front of the

operation (left tur
Hifz ofake bclalR, exanpl e to be creat ed in a case

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

25 the circle 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



17 where the load works in the left-forward direction

(in case of decelerated running while turning to the

right, etc.). Specifically, the head synbol His

positioned at the left front (heft-forward fromthe

origin) within the circle S. indicating that the head

of the operator is swng to the left-forward

direction by the load. The narker Mis indicated at

twieert dliet loBd fwagkg irothetlbfe-foriwagd dfredthm @i t@defDecibFatdtefunning while
the front tires FT indicate the turning angle of the

ttmesg acthorgihin@tdp tIpecisicaly, ithg hydiesmbPEr BtpoSifiohéd the left front
turn). [0056] In sum the neter drawing unit 206

dicfaiewaal fremehe bripge withinutiecdirdld s, ReRekinSHEDMe Hdall $f the operator
noved to a corresponding position (a position shifted

fis swubheo tilgfi-forwarddir€ioh@Sanwaag dhe @ekkQ@MAY ifficated at the left
opposite distance) within the circle S according to

5 tfhent b tieki ieg b R didlevdi Churtee, ﬂh@mnv\ﬁf&qmﬂ_@i%cta%gtgk ®¥filng angle of

of the load. By this, the neter drawing un
itheliiga besoriing Whtieibediing SiheoNoRRgdioA QY HMEH%I he head of
the operator is swing By t he | oad. %urth r, the neter

d0esdIng URisum2 e SleePdAdsng HRit M6 KSLatdd apﬁlleﬁ.'? ‘?‘H%J £l ®hiSh the head
where appropriate, in order to enphasize the diTection

IsRmbb] Ehisthigvddodta we & posif : L
r?gt er d!rlasvvi ng unit. Zégge)r(ljcﬁg%lpg;léértl Eﬂb%{igﬁwlﬁegtﬁb&ﬂﬁ ofigin 1n a
@otrebgonthgOdis@ioh Gy M@b?@stﬂ% ai@l@n\/\%ﬂépﬁmg tﬂ@%r@leog Tz{%:ggrding to the

tires according to'the Steering oper ati on.

10 idﬂf%@ﬁolpfrpﬁﬁﬁcﬁitﬂé]lddﬂiv&or@%érﬁfg LSRN 088 Sﬁf lﬁb‘?ﬂ tﬂ@tff}f}er drawing

drawi ng unit 206. [0057] di splay contro

ARARIIVB ihGeBkY irsWhch efeassh ddienddl i i TROe -

created by the image creat|ng(ﬁﬁﬁﬁkgg%h%ﬁgq?%¥:%%¥39rws“mngby
itnagadcreated by the neter drawing 20 unit 206, and
thereafter converts the synthesized inage into a

dot : . ; : : ‘
i e gk g, 8 6B R e e
GeH¥d QbpreBlihte 28 ofdefdb %ﬁggkﬁggﬁﬁ{?bgﬁge%nﬁ&h}%?@? lp)Xd works, etc.

synt hesi zing the view fi e

15 IFB@ermMre, & ﬁ&@x‘“ﬁ‘ra%é: ik 2ﬁ6e dgﬁgﬁérf él;/et Hgntdﬂr%g lng'g?t ! ti}tnin order to

20

N

control unit 207 converts 't I'mage ¢

qﬁﬁ@at%ﬁfniﬂlé‘ 1@oihd ﬁpes%gc@rh 3, R slt?aerlt%% %\gq'%tgle cgpneiraleo%.

synchroni zation timng, and supplres _ :
e T, TR S A ol RGE RS E Bn wic0
[0057] The display control unit 207 appropriately synthesizes the view field image
created by the image creating unit 204 and the meter image created by the meter drawing
unit 206, and thereafter converts the synthesized image into a predetermined image signal
to display the image on an external monitor or the like.

For example, the display control unit 207 creates a display image obtained by
synthesizing the view field image V and the meter image Mt, as shown in FIG. 6. Then,
the display control unit 207 converts the display image created in this manner into a video
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



18 207. [0058] FIG 7 is a flowhart show ng the flow -
of a |load display process perforned by the inmage
creating device 200. The followi ng explanation will be
given with reference to this dgagram Note that this
| oad display process is started synchronously with the
5 gane proceeding when a car race gane is played.
[0059] First, when the car race gane is started (step
1), the image creating device 200 receives an
operation input, and updates the running condition of
t[A85§laci NigCGedris ¢ SowpharSSaRying Speftivi b aldad,dispprbbRs performed by
operation input reception unit 201 receives an 10
doec ehegeatrontingpdavitei 200, &hbrfakewingesxplantion ¥ilsbe@WeAGvith reference
wheel operation, a shifter operation, etc. fromthe
usehis diagramunNong thzonids toandisplaR Pro@sily §tar@BspRAANSSsly with the
the running condition (current position, running

S dameqirdaedingelieniat oar reee@ajnedsplageli. ng to the

operations. [0060] The inmage creating device 200

dbezdles aFiwmt,evhehithe Car rABOEAnRE BALHAYstéPSEO, the WARE Eeating device
condition (step S303). 15 Specifically, the inmage

Q06ateangesuni dpeRdidn GiRAl 81 Bddies the fusthid IcBREE oA OF INeGhcifig car (step
view) based on the image information stored in t he

i98@Qe i nformation storage unit 202 and the running

condi ti on managed by the running condition managi ng

uni t 203.SHebi@Bd]ly, Tadeh "REE op&r8H NApHEYdESiAL Qnit 201 i
calculateéithe I%ad based og t he rg%ning ﬁ%onﬁ?%ion recetves an

10 (a8t prafod Appratidh), SpR&E fopeakibY, a Eﬂ%@riﬁ%)%eaaéﬁ%%tfﬁé{/ g :g?iftteg operation,

unit 205 calculates the load (direction a

e, iffopOERGsE) tHeBnkiAS CHLHIGE MafRBAALAT Y0 PRELAL H%‘mi iti
t he user, gased pnﬁtﬁe #unningﬁgp d@t?on Ehégg% yngcOndltlon
t(b@rrdnd BBiNen, GaMAAE HREHBNALLAG, BRI 2N 3in kO th BRI Rs.

in a case where the runni ng condi ti on nanageg I's _
qoead]er atThenimagt cHRGak letick OM0 drbfed IS @i:gfdlhﬁ&gfgd}cording to the
unit 205 calculates the load in the forward or

bakingtehdiise@lep®3oByrposed on the virtual operator
produced due to an inertia force, and the | evel

thereof . dpeeifbaly, thdirRadedTCatfi&nft i()lqgcg%éigé;% VRw field image (driver’s

condi tion managed is turning, the cul a

- uikdv) Bided ealtRdiRiRSintdimatisRdtdrl Inhﬁleliﬁlfaég\%fgn'gﬁtion storage unit 202

20

rightward direction
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 turning, the

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



19 inposed 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 sinultaneously (ijp case of

accel erat ed/ decel erated runni ng during maki ng a turn,

etc.), the load calculation unit 205 cal cul ates the

| oad (direction and level) in which these are 5

ciooserbeh the 0062 opéretor/géuced eat kg celeriugal R, BiBING Iével thereof.
nmet er i mage based on the cal cul ated | oad (step S305) .

Spettict,i tald yasd heheretar idkrei fogecininll 20€eneiRpileForde are produced
neter inmage as shown in FIGS. 5A to 5E descri bed

adimvkandoas ¢ (inaasd dﬂiéacb@lafbte(dﬁddcel@idt&ﬁuﬂﬁﬁlg|d%ﬁﬁg}nakmg a turn, etc.), the
cal cul ated by the 10 I oad calculation unit

Spedc ichicaltiby unithB)reileila@s awé NéhdufifectigPnd &R/ hich these are
nmeter inmage, etc. in which the head synbol His nove
Sfeombitdde center of the circle Sin a corresponding

direction by a correspondi ng distance, according to

t[0e6Zii r ectieoimdgd c%)itl‘ﬁg detee 200 a WP} %%t@nglagg %aée@vo%l the calculated
of the | oad. 5b63] The image creating devi

dios®(sepSSH5 |splay i mge in which the view 15 fleld
|nagg and tﬂe meter inmage are synthesized (step S306).

Speci fi cadderifichig, @k SR@YIGRMI Rhit B Ere%%g a meter image as shown in

appropriately synthesizes the view fi el

CFIeRt 8d tB)SEth‘é‘cﬁB'@%o% %Eéd% #Rildad 2@46&[6%0aglla%‘§%tc%culated by the

i mge created by the nmeter draw ng

IOalBB&rcaltcmaﬁ@n GRRVEES. S daei Xlwamé Jﬁ&gﬁ APRAR. MO %(26(e creates a meter

predet erm ned i mage signa Isplays It on

SxlagE.nat. MORhLR rth@ 'Be:ich Syrhbdi & 12 Ghdvild %&n Tl cﬁl)fee}r@ e .circle Sina

in a case where the racing car operate

a&)?x%lsﬁfnmﬂgr}ﬂréé’ﬁbxll %v a%oqllleg&)ntdﬂlgt agta# f Ecc%?dlﬁ%%m 8cﬁ\rectlon in which

| eft ‘corner, a nmeter | nage as s

Wi St DRROS YETRPbE e ho%dPOS' tioned at the right
back (right-backward from the origin) within the

ciovgie S aRdinidpe. d'r'@e{tﬁl%rdeMc'e%d disfh stgl]%l .ag'hi'ina 9%< hich the view
A AR

portlon of thecircle™ S,

I ththe
RRICE téaatth@me%gﬁrhage%@k th?és gé‘tslggéﬁé%@ ong wi

turn an |ner S along wi th

the accel e@fﬂcgp tﬁ@ Qh% @%tﬂo[‘u}{‘ﬁ"zﬁ'? é‘B %Prlatte svnthesizes the view

combi ned MAngs t he operat

SO 400 0 s 8 R 08 e b
| Al a&rg\gmgy uhﬁeﬁ)é,l bnd after this, converts the synthesized image into a
predetermined image signal, and displays it on the external monitor or the like.

20 [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

25 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



20 of the front tires FT. That is, the user can fee
the load in the right-backward direction, by the nove
of the head synbol Hin the right-backward direction,
etc. [0065] Further, in a casejgphere the racing car is
turning to the right at a right corner 5 at a
constant velocity, a neter inage M as shown in FIG
8B, in which the head synbol His positioned at the

| @fthe frbmtftiramFd. from the origin) within the circle S
and the marker M is it at the left portion of the
circle S Thas igiieplseyed. fedlhhs1da0 @h GRlrAht-Basiividr€ dIrQ@lfon by the move
the head of the operator is swng in the |leftward

difrtee héadrsyhpoBHAe e ri dhyGatk w428 Ggrevhirc Bicoccur s al ong
with the right turn. Further the turning angl e of the

t[00e3] whihathehn i @kd whedeRhé &CH% & is &PniAB4S tHeSn%ht at a right corner
indicated by the tilt of the front tires FT.

Stdie dégstentC@lodigeh nidke ihmasd Mttistshewh & Fr@r ¢ qh rv@rﬁ%ﬂ H‘f% 'head symbol
by the nove of 'the head synbol Hin the [eftwar

i i epdsithed @t the 1ER @l@ﬁlvaf:d"ﬂ'réﬂqr)ggﬁ@m) théh &@%ﬁcwm the marker M

the racing car is making a drift FuhAning at a

GOTiRgH thé MERKpIHHoRo e @lrele &L %jdlg}ﬂgﬂildng THf 1'11810§t|h§ ?ﬁﬁg: thBEthe head of

tires in the left-forward directilon,

B8 oprBtok 8PEwilRCINEe HFRERN ﬁ rEéﬁJ @y \éﬁ{tgh.lgaﬂfoq@ ! \?/hlnl,a eeurs along

image M as shown in FIG 8C, 1In mh

Hvitl§ tHROg4H (eped F%hh&h €he t%Hm% raﬁ%% G Lird QLRI gxe t turn is being

the origin) wthin the circ the mar

10/ et 1r¥cfkeatéde$}1thEﬁlﬂrUft}Pé)ﬁ(t)ﬁtQHes‘)lthhe circle S, |s

di spl ayed. Thi's indicates a state that the head of the

oper at or fig; ?sm%%skﬂcaﬁlqgel thé] taa 1r9 [hvgq%ﬂw?:rglir et il by%he move of the

inertia force, which occurs a

QQﬁggﬁﬁghu@ﬂ]ﬁ@l&ﬁgﬂggug#ﬁgp?@thrlghtmard di rection.

Further, the turning angle o e tires during

lC'—]LTOéé'I]I ng lftﬁthehﬂ&‘epﬁtﬁ&sp%h%%:ﬁhg e#mg? Ié%lr dpl?nr?j(f ONt b ?uensinng at a left

e user can

S OB 5y 0 T 47 B i,
15 Wﬁ%e% il ?fa}%[ng%%%gaﬁj\e}"lhﬁt?@{ O de )rlrrr?agen §‘§)é>vn in FIG. 8C,

or not the ga ended

e A 098k B, 5 5 e e
Skigtn TRO2irc RN 2hERRARGHY M&§ fh? AT 8hd tﬂe%t 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
20 diagonal rightward direction. Further, the turning angle of the tires during drifting is
indicated by the tilt of the front tires FT.
That is, the user can feel the load in the lefi-forward direction, by the move of
the head symbol H in the left-forward direction, etc.
[0067] Then, the image creating device 200 determines whether or not the game has
25 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



21 processes at steps S302 to S307 descri bed above.

On the other hand, in a case where it is determ ned

that the game has ended, the inage creating device

200 term nates the | oad di spl aylprocess. [0068] As

descri bed above, according to the present enbodi nent,

a nmeter image in 5 which the head synbol His noved

fromthe origin (noved in a corresponding direction

bprogesses atstpo fdVhty B tdenariedaboos.di ng to the | oad

based on the running condition is displayed, and the

user feel Onttheotheataridmros edscowhérbat i deteridlincdRBAXhO kame has ended,
fromthis neter image. As a result, it is possible to
apprimpgd atating daviedi0D 2@mtifeed hadoadadisplay paksh. occur

along with the noving condition of a noving object. 10

[0068] ( AnstdasuribEirtabelierabdording tb ke pROMR <HRDAMhER% meter imace in
enbodi ment, the explanation has been given by using a h
Snwhieh therhgel aetvhoIM3 thevddl fom The BEeANRNVANM § corresponding direction
However, other than this, the drive system etc. oP

t bye avdartespdnditghitistagedBacchrlinll SPkRYREd Hasdd Bf%ft%e fihing condition is
| ocus (afterimage) of the head synmbol H may be

adisplbyde dnd Mheotskerfedld thetoad tiRobaN SRt viedat i
sysnl‘pcj)o‘{aeéd 15 H nore under st andg%l gg.avl:or e;/(lgﬁr;%ll E&?‘er%%?fedftr%nrl this meter

| imeege. ass shewdlt, iinisFhdssibRAoMEprdist i1 A Wikual [ ﬁgqg%c?\r/eéc., which occur

i mage i ncludes an axle J. which indicates t

sylehewith BhareBvihB@okd@Hi6n 6f a IRl fhg db¥@RP! € indi cates rear
wheel drive, thg axle J is dis&layed bet ween the rear

10tfiones] RT. (AM&mmhﬁg}g) axle J is displayed between
the front tires FT in case of front wheel drive, 20

and axl eSInkh@%SO\@Léd@&xﬁye%den??dg@%gi glﬁ:eéﬁfaggtﬁont hds 38 rg -lgljiven by using

and the rear tires Fin ca ive.

theehe adasy iMoo ihFIENER J1BLEL A € Hvdled poltl?&et}q%rhtélis, the drive

with its Tocus (afterimage). [0070] For exdanple

Meyb@, GEca\sk g viRuhl wHR14 hﬁ%@di&ﬂ%ﬁeéy?‘gﬁhgxgthefﬁc%sagageﬁmage) of

acconpani ed by its |locus as sho In F

athe hBAdsyRwHTRY Siay bRQFRERE in BrRMD Gk &?ﬁeéﬁ%gggﬂ% Kead symbol

predet erm ned nunber of “past positions of

15 Sy mlsk ullierét@fidap@st positions of the head symbol H for
a predeterm ned period), and draws the :

For example, a meter image as shown in FIG. 9A may be drawn. This meter
image includes an axle J, which indicates the drive system. Since the case of this
example indicates rear wheel drive, the axle 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,

20 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
(afterimage).

[0070] For example, the meter drawing unit 206 draws a head symbol H
25 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 syrhbol H for a predetermined period), and draws the



22 predeterm ned nunber of past head synbols H by
gradual ly varying the color, the transparency degree,
etc. when drawi ng a new head synbol H That is, the
meter drawing unit 206 draws Rhe inage in a manner to
make it clear that the past head synbols H are the
| ocus. 5 Further, the neter drawing unit 206 nay draw
a head synbol H, which is acconpanied by a | ocus as
shedatermingd aumde. of rpastabeadobymboils examataiualipe/argh@rthe color, the
drawing unit 206 draws a head symbol H, which is noved
tteanspasenvywdggred, t tonwhen alrassimgex netvohtadasymbdloHbe Thhi ¢, the meter
over) the predetern ned nunber of its past positions .
(dawingainga)6 drpesilteiionge froa ntaheerno edkt ¢ dtdrelhtpRs pRhead symbols
10 [0071] Wth the head synbol Hwth a | ocus as shown
iIh afe| tBSloc@8 and 9C di spl ayed, the user can grasp the
track of the novenent of the head synbol-  H and feels
5t he | oad Furtipnshkel nonert frawing tinia 206 pedya kv AHead symbol H, which is
dynam cally. As a result, it is possible to

apporopanial &l ya Vocasadsi sownhén FR@d9Cet tn cahbe Mi9Ckinple, the meter
along with the noving condition of a noving object.

Ivaving 4]t 206 drives abeatesygat H, hescreg bRl RO its néw $BSifion in a manner
that the |oad inposed on the virtual operator is.

o Steeel | (e Ge BYidt Sverp@sd pre@Brefrhined Uhitar WGt P&USosibfs Yor its past
of the head synbol Hin the neter inmage, has been
@opitidahn & thelfreddtedsinédpériddy. | mposed on the virtual

vehicle (to be nore specific, on the front and rear

10 f[00T1]t i r #ith MRhehdEdrhBs] HPQithi Sl Z&Howh H FRIQIH £nd e?]é‘ displayed,
creating the front tires FT and the rear tires RT, the

ned Qser cdf gﬁizis?%é‘ GrablRiof tIORUERNE Flthé Wsﬁﬁb&lilﬂ.eaﬁm}%i tl‘eﬁls the load

which are different in the display manner "as sho

FinBosell 6R\ thbasadaloBpdhRr | BY¥R! dpfankibgly ,O%QT %a'ré%Hh,atiteﬁjs possible to
That is, the meter drawing unit 206 “di spl ays the

i Bl Vs ARG thé Radl 6., QWBEL WS RidhnBawi BR hSvi dition of
Sgipﬁ?gg& bl aﬁék, etc. )al “inthe | engljlt hw ge ldl? r%ct ?glﬁg condition ot a

exéendbbigetback and forth fromthe axle setting the
centgg,m according to the level of the load. 25 [0073]

15 $peTi]f i cahlthe abBv@deRiBeREINS ISt ?Qgsev\@{(?%%hé. rﬂoe{rc]igﬁ-%[g/osed on the

forward direction (in case of decelerated runn

kil BPeralr §s \)isﬁi:%g% H?tt}?er pd{ R (1 ath%?@ctu%,g&%f\.? gﬁ}he head symbol

tire image in he ‘pai nting ar

tH i@ Shd het& Ind8Chad Bach ERRaRBE TR RH S Ras ﬁxtb%s&? Ah the virtual
vehicle (to be more specific, on the front and rear four tires) may further be visualized.

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

20 drawing unit 206 draws an image of tires which are different in the display manner as

shown in FIG. 10A, based oﬁ the level of the load calculated. That is, the meter drawing

unit 206 displays the image by varying the area over which the tire is painted (black, etc.)

in the lengthwise direction extending back and forth from the axle setting the center,

according to the level of the load.

[\
W

[0073] 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 draws a tire image in

which the painting area of the front tires FT is larger than the painting area of the rear



23 tires RT, in the neter image, as shown in FIG |
OB. Further, in a case where the | oad works in the
left-forward direction (in case of decel erated
running while turning to the rioght, etc.), the meter
drawing unit 206 draws a tire image in which the
painting area of a front tire FT is larger than the
painting area of 5 the rear tires RT and the front and
riergs Rili methe metgrimape as shéwmireFIGNEBr i n t he pai nting
area than the front and rear tires rt on the right,

i n the nefwthernagecasasvheroie load Woiks ih th& efilfddkarlddirection (in case
the neter drawing unit 206 draws a tire inmage in which

t ¢fededelsplealyrunnimgneltileofurigag to the rr@)hlt Set&l) Qﬁ@ﬁ&@te@@%ﬂ% 0t 206 draws -
to the load (direction and | evel) cal cul ated by

| ot iompe il whichnhelpaihtiZOarea 0a [ dle FNRNEIRF fian 'tHe pafnting area of
possi bl e to appropriately visualize the |oad, etc.

Swhe céurotelRT Aldohg fieint Bnd Fer 18341 109n GRO CHL 4@ r]atgt:r fh the painting area
novi ng object, fromalso the tire inmage inc

tthen thetfeint bndgar ifQQTS] thEWghheh thethifeSintddat As%ﬂo% 1ﬁ Pfs. 10C.
critical load of the tires belng sur passed may be

di spl ayedIhdrqs, thx af¥Rdr&iradihg SBAVDE drabk @ tu%]mé ?11{1 allhlch dthe display
critical load (may be varied 15 according to t

dhaeet IoQBac}Dtﬁrem@)éherih%Hgﬁc&ﬁ {1 108 184 @H’@thﬁ rle%l%)f:alculated by
| aps, etc.) of thetlreS|s ef i ned, e colo

tthe lytcalcRtioh hane9f the tire is change@I as shown by
atireimge T, when this critical load is exceeded.

IOT ar4]i s, TlQ:trefoH Yt i %ssﬁ’lﬁb '?5 hg& Qt@lvokfxsuai ?ﬁtﬁe 15§d e? \Evhjch occur
0 |

changed according t d ;
he e ABe: & H $ f ]
?I’lggyggd tt}E) Ig rlg W?Paﬂg \%hgﬁrq?ﬁ[g% ptbg%d rélglcé%dthet elmage included in
Ghé etlimhgad. 20 [0076] Specifically, in a case where
aload in a forward direction exceeds the critical

d[O@ViS Jof  eagthet.ithe sBRioh Qrand &G 1M SS%he tt]?f% Bg?r?gegurpassed may be

rawing unit 206 draws a tire Inage in

hiptiyedf FBE &XhBlNals H @JﬁelrpfFIghQIw Otﬁ& ctrit cgls 10%('1- Gmay be varied

rear tires RT is change

15 %c&ﬁﬁi@ﬂo'tﬂe ko dideliibh, Jr4hd V&L %ﬁc@or&?ﬁ?l Cﬁeﬁqugg%erloggaps etc.) of

in a ftward direction excee e Cri Lo o0
r e ue
gf‘nc; Blgbg é%] Hff?gﬁ% grtfcﬁ{llltﬁ glg)? IOE gﬁhﬁ%%rﬁﬁsfkaélgéﬂ?tt g i tlre 18: changeldﬁxé shown by

'Eeﬁr‘éﬁmgé@w et Hid 281 E{aa‘f@e)?cfegéé;%lg :‘Ttrﬂgtgls ﬁ 8Wyet§F pam%ng area of

color of the extern rame o

tthe 8% ik Ehﬁ%e& Q@c&r&’lﬁé td the %‘a%qgl%%sédoog £ (LR , Bt gl(s)cl) o 12 frame which has

the extern
been black so far, is changed to a red frame when that load exceeds the critical load.

20 [0076] Specifically, in a case where a load in a forward direction exceeds the critical
load of each tire due to a hard braking, the meter drawing unit 206 draws a tire image in
which the color of the external frame of the front tires FT and rear tires RT is changed to
red, in the meter image, as shown in FIG. 11B.

Further, in a case where a load in a leftward direction exceeds the critical load

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

frame of the front and rear tires It on the left is changed to red (the color of the external



24 frame of the front and rear tires rt on the right
remai ns black), in the neter inmage, as shown in FIG
11 C. That is, the meter drawi ng unit 206 changes the
color, etc. of the external frame of a tire concerned
in the neter image, in a case where the | oad | mposed
on that tire 5 exceeds the critical |oad. [0077] Wth
this, it is possible to notify to the user that the

tfrmae @fithe idat ghd adak YiredF QPP AR, rlgt%mléms Eblcjlc'RZEm tPe n%eter image, as
changi ng the color, etc. of the external fra

tuma&1h3q6n1u§xanple and it is allowed to display in
ot her display manners that the critical |oad of the

10 tires Thate¥C@edféler Eﬁmﬁ%%ﬁﬁ'gm &Hyﬁ%éése{hX c%?drngtc of the external
col or of the tires may be chang

Faahber a tigd %&erﬂb@ R @Y ?ne'?@%nﬂge rfﬁqeca% \&Rgrg E[)ﬁe?lﬁ%& min]Oéed on that tlrel

critical load of the tires IS~ ‘excee

S5USREedzsale BgiM@lJagd. For exanple, when the |oad inposed
on the tires becones a value within a 15 range of

CRYTPN,  WhinCthid St ﬁsog@srmb Han nE)H Er b gal ﬁ%ﬁ?%% é‘ﬁ% ggp has greatly

neter” drawi ng unit anges e exter
theppdd 8. from bl ack to thin red. Then, as the |oad
gets cfoser to the critical load, the neter dramnng

th . )
L 2 S e B s
S&aﬂ%)’le SR RSis aﬁ&&%d tokgﬁ{pl O}p & Shb n&’;fg%lgf Hfahrel?er% éhag hes cirltg:fal load of the

or o eratlng t as no

IOttlﬂrg sz%ogé;c%:?r Eg!r)rt {aﬁ{B?e ‘%f%? (]Qe ptéa;l rtﬁcﬁg%&f :tllgedttlr%é n@g%ghanged to red,

. of the tires, the shape of the tires my be
e‘%1anged to visualize the | oad I nposed on the tires.

wh he | oad. works in
Egg7?LrS g*%.ﬁ%%%ydhmn$ﬁn%§sg $ ggégngdFﬁﬁa¥UﬁﬁﬁH§heUNSIS
Q&chghlgghqugg%:m%pg% ef drawing unit 206 draws a

tire inage In Sdvertical width of the
o, Sl SRR SR B e s
15 tr}aﬁgé &ﬁc%u%’r[ l%Vchl hnlstlower ti’l«%'lhthe cri 1cgll(r)aedc the met r cPrawmg unl’gc 206 changes
the external frame of the tires from black to thin red. Then, as the load gets closer to the
critical load, the meter drawing unit 206 changes it from thin red to thick red.
With this, the user can run with reduced occurrence of tire slips, spins, etc.,
by operating the steering wheel or operating the brake so as not to turn the color of the
20 external frame of the tires to red (thick red).
[0078] Further, instead of changing the color, etc. of the tires, the shape of the tires
may be changed to visualize the load imposed on the tires.
[0079] Specifically, in a case where the load works in the forward direction (in case
of decelerated running by braking, etc.), the meter drawing unit 206 draws a tire image in
25 which the vertical width of the front tires FT is elongated (widened), in the meter image,

as shown in FIG. 12A.

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



5

25 constant. velocity running while turning to the
left, etc.), the neter drawing unit 206 draws a tire
i mage in which the horizontal width of the front and
rear tires It onthe left is shxunk (reduced) and the
hori zontal width of the front and rear tires rt on the
right is elongated, in the nmeter inmge, as shown in
FIG 12B. 5 That is, the meter drawing unit 206 draws

B a&bﬂsfﬁ&g&el@éltﬁ ﬂuhﬁﬁo\@ﬂﬂl%&ul\ﬁﬂ{g oG left"\’bﬁlghthg mdQ, dré\gﬂlgqgnt 206 draws
-wi dth is changed accordlng to the n -

| £ua) inapalie WhaheRe h&izonbe wigddhreRl ﬁHﬁt%H %hr‘{f?ésf It 8g%e-1eﬁ is shrunk

di rection

in the neter imge. [0080] Wth this
?etﬂ&@ﬂﬁﬁfd' thé Bbr¥zontad WalithZ# tEJ1§OIllt%$g ’rea‘?tn?es Pf‘@h ?ﬁ% r?éh‘f W elongated, in
a

ong with the noving condition

aﬂhé@neftéxqmag@ AsIRGen AfFid. 198 Whose 10 shape ls
changed 081] Further I n the above-descri bed

enbodi menfpatgs Cds ‘?nété}a&ra{gf}lfgze g 05 segn ?r?aoe ofe %1re€ hWehose vertical

virtual operator is visu e position o

h&ath 8Y APdontdl WQ Bs? cHarlg ﬁ%%%%h? ancx%e(d&%t{oﬁégg deyel) calculated

shape) has been e

Opy thehSadPRE RN 'Hgg/ﬁrrg n‘ﬂ‘lgﬂa%gé éggg by changing the

shape of the hea ex?nplg t he Pead
er_.dr c., :
OB o ST BT RIS phkTbIE Eﬁf’aﬁw‘o%ﬂ%e*mwiuaave i1 i gwhich occur

E%Qﬁ«zlmt}ép[ﬁg g{dgl é&ﬁdltlol}ll & Cgl%%lnvc\'ho ecé,c %q ng%? %V\Pngei(gsé ofntlres whose

e bac Fection (1n cases

10r§ﬁgéﬂQma§e%_) the neter draMAng unit 206 draws a

15

20

in which the head synbol H is deforned
A % A R S e s o
B TE LUALRING G 1D 350 s
%&g%ngil%ghgpb (E%l%ﬁsthgﬂee)qhag:ﬂ&gg);%@é{neﬁz-Ogoafgycgr thegload imposed on
i ey e k)
:Nﬁ ggssggﬁ(grre&%ngﬁeg K eplg g%ﬁ%b]]s uay | éwgp?;esogll?g]%;j foaae tw%ter drop, etc.,
e A A
[0082] Specifically, in a case where the load works in the backward direction (in case
of accelerated running, etc.), the meter drawing unit 206 draws a meter image in which
the head symbol H is deformed from the center to the back like a water drop, as shown in
FIG. 13A.

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

[0083] Also n this case, it is possible to appropriately visualize the load, etc. which
occur along with the moving condition of a moving object.

[0084] Further, in the above-described embodiment, the explanation has been given



26 by enploying a virtual vehicle (racing car)

running in a virtual space as an exanple. However,

the invention can be applied, according to needs, to

any object (virtual noving object) as long as it

noves in a virtual space. For exanple, a brief

explanation will be given to a case where the

operational 5 objective is a virtual flying-object

( petenplleyieg apdsasingsticlpl(fidthe €rF rinnikY &b af JilES dpdc@as an example.
virtual space. [0085] In this case, the running R
¢ biodievéro thenmavegion gat bt tapRiisdl, BEIRAARS td EdIDN d?lg},objeclg] gvirtual moving
condition of the virtual flying object moving in’t :
vbbjtebs bpaaeit rhaeedn ORirARl §agéati on input recei ved.

Note that the running condition managing unit 203 also .
manages 1Bomaxahiple, @M EkSIRSatioh %H'H&%i%ﬂg'atéagga%lertenﬁ% operational
are unique to flying objects, such as clinbing urn
Scobyeétivieds a aittiatl 65 RRMSH;QE (bUIANd, @B&Ef@&'&%«e, étg]%%\%‘i*éﬁ #i0in a virtual
to the information managed in "FI GS.~3A and _

desee.i bed above. Further, the image creating unit 204

creates a view field i mage observed by the virtua

O[p®BAf Or I[rPihiOéasef fHRMuhfige Q'bﬁfliﬁ‘.iog %%ginQMino tmgahgges the moving
i mge information and 15 managed noving pon&b%l .

36  onMeremRUR i 61984 fAiEH P AR d i
EaICLﬂﬁﬁes t he Iogghﬁ%ggsed on TLe_esﬁrﬁuékaope?%3dyﬂml0pman°n
biapad r@Rivele MRRAGRM {H@Vhﬂﬂing_"%d'iﬁo%” kl%a'fqg%ingxgnqpb%B a18o manages
a case where the nmanaged novi ng condi |oI f N

ine Icahdi ' cal cu el L
A SRS R Tt € H‘lfé?gtt%@yggﬁncﬁsp s climbie
Ofdrt idnt 4@l t : >ed . 1.0 pan inertia )

f or cg?ldgin(gl %ﬁged e?&é\ﬁ/ gﬁl’:g?mtlﬁgﬂﬁgtg “fo—‘lﬁcrTl lﬁ%r} ,go thf; information managed in

Vhieyse d bd®PMog condition is turning
(ingfagFﬁbq%??%g?ng %ﬁrn and descending turn), the

| oad cal cuilffet QRe éﬂ#g.%ic%%ocﬁ'ﬁir Egég&%%{e%%evigévgg%@Exgggaébserved by

the | oad inposed e virtua era

tfe 8/i@@dN  dpefuet ilt)Br frém. t"ﬁg & eoalﬁfe)c}é gh tggtséogg%li 9 adeé jnformation and

Further, the neter “drawi ng uni't 5Ec:rje > a el
i i EIGS. 25 5A to escri bed above,
15base e%%“?EgM?%gngdirection and | evel) cal cul ated by

:[E@Sé]pad Mﬁﬁ{vgﬂig,ameoﬁaél‘ @QlEul%{fgn ur%) 'gg? fg?f?:%lﬁl gstbg ?(?éidgfgmosed on the

e tires in agrans, Tor exa
t@tthal 'OpEARS; bREE on ngffagg.a @W¥ing condition. For example, in a case where

the managed moving condition is acceleration or deceleration, the load calculation unit
205 calculates the direction of the load imposed on the virtual operator, produced due to
20 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

to a centrifugal force, and the level of the load.
Further, the meter drawing unit 206 creates a meter image as shown in FIGS.
25 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.



27 Then, the display control unit 207 appropriately
synt hesi zes the created view field i mage and the drawn
neter inmage, and after this, converts the synthesized
image into a predeterm ned i mage signal and di spl ays
the i mage on the external nonitor or the like. 5
[0087] Specifically, in a case where the virtua

flying object is turning to the left, a neter image

i n whi ch Then, hkadisgipieohtrd] urkt I@N%ré}brﬂﬁél%f'ﬁh&&@tﬁ@@remed view
originis dlsplayed together with view field imge

Cheltiriataigt and ithe dravas thevdrafgt NehdvafidrUals, EJ)IWeHQ tl?éoh\ﬁ'ﬁﬁesmed 1mage
is turning to the right, a neter inage in

himaela pyedeairmbhedSinapy eignhiedddaEslady ﬂ’l@lmtag@ off rtlﬁé-}éﬂerk?l. monitor or the
di spl ayed together with the view field image SO

I ika case where the present invention is applled to a

virtual flying object in this manner, a neter inmage

5i joosm) ch sheifiedd, syarble Wwhdrs (iOVieRal ﬂgﬂg gecpfs' tgf.'rﬁ]ng to thé left, a

(ina corresponding direction by a co

dinsfed &R in VAGEIOTHRIREd EPmbdle |1s°ﬁgvglaﬁg}gwgfh £88. the origin, is displayed

runni ng condition is displayed, user Ww

t tdgethOaith NRGS ‘ﬂé'lcpﬁnat&e Woﬁ{rHﬁlé/ 1&9%5%} \9/5?1}6 ROV flying object is

meter image. As a result, it

aRiiAP td @Heetll%lévé ey 151%%5 g?ﬁhgcﬁ ? 3dag § nuyzlrﬁbolvﬁ] I%)scrglg?g& Weward from

along with t novi ng ¢

_ 0 riority based
AT SisPIaEBE MactRP b e A Thedt beo065, "t he

et rety Wﬂté?s%évh%;@i@@;séf%%{ b BB B yispayine obic
RN mAMEL %&Qr itn‘f’ag%EE W @S hed UG Sym olﬁgisd'gwegefrorg the origin (in a

possible to 20 provide an | magé crea

|%@sﬁrﬁmgalréﬁkﬁ g' For ﬁ%é&{cﬁlﬁé’] glsp%ce ramg?r% ri% t% the load based on the

program whi ch are or= appro

Viusiniah | BhASioft ik Eﬂ%la)’%ﬁcand’\ﬁfﬂ H%e? Gor fe%i ﬁlnglogw lllrgposed on the virtual

nmovi ng conditio a novin ect

SHREfor #6m thas e 1n£agg]e AR | nl% £G4 atos%ﬁle ﬂia{)pmp%tﬁly visualize the

corrprl Si ng. an operation | npu rece

15 "B&ETMEVhah QRES Qghir? ﬁ/ltﬁuq 1£x1tov1 cgrp1 '@éﬁ l('.')?a mor\r}ijn\ggi o%?ect.

obj ect to be nove
[0088] The present application claims priority based on Japanese Patent Application

No 2004-262062, the content of which is incorporated herein in its entirety.
Industrial Applicability
[0089] As explained above, according to the present invention, it is possible to
20 provide an image creating device, a load display method, a recording medium, and a
program which are suitable for appropriately visualizing a load, etc. which occur along

with a moving condition of a moving object in a virtual space.



5 a noving condition managi ng unit whi ch manages a
nmoving condition of said noving object, based on the
recei ved operation input; a |load calculation unit
whi ch calcul ates a | oad inposeggon a virtual operator
in said noving object, based on the managed novi ng
condition; a neter image creating unit which creates a
net er i mage which indicates at |east one 10 of a
direction and a | evel of theCLoasis based on the
cal cul ated | oad; and a display unit which displays the
cirl ¢at/adinmet ereatif@device, [cdinpfiBingmage creating devi ce,
conprising: an inage information storage unit which
st or @8 opsmgen inpudrdrBstcdMurinGhieHirdt@ivRs a8 6a&tidh InfRO® b Qirtual
be arranged in a virtual space; 15 an operation input
rraceng objectidide iéWedhin b 8GRIV 85acN operation input for a
virtual noving object to be noved in said virtua
5spac a;m@viﬂ@wwi&pﬂdﬁdgimmmh%dégééa MBURD BRAALE S said
a noving condition of said noving object, based on

thevihg 6Bjev e HaRBVnahd RReivEPYperador £BF;; cal cul ation unit
whi ch cal cul ates a | oad i nposed on"a virtual operator

i N sailfad @loulRMnGiQhieS balcRARET 1044 i}x{}%@ﬁﬁ@@iﬁugﬁiﬂép%or in said

condition; a meter inmage creating un cre

Rbahe bBREE b Gh th@ﬁliaﬁz?gte@%@\ltin%g(?rﬁlﬁ)ti&fje of a

direction and a |l evel of the |0 aséd on the

cal cyladigdinl@adreafiny hlf%:f\’ve\{l-lgﬁl Qe BBIRCLF ﬁﬁ%%%qglg?ﬁgintdicates at least one

whi ch creates a view nmage seen

10 NG Ik cREh 85d a 1ep@lscﬁ(1hé)g)a§..tl§ys§éjo%Eﬁg:ﬁl&hglfte rlg%f;ia%cri] and

t he managed novi ng condition; i'splrray unit

whi ch &éﬂﬂéw&ﬁﬁgﬁghﬁmé g@tcgg%g@&%{ef Lppge and the

created virew , di'spl ays~t he

ﬁiptDﬁﬁ&éﬁgck%ﬁg§ﬁ$§%;ﬁﬁ§¥d;ﬂg-i”age creating device

according to el N"when creating a neter

[ nag%niiﬂaé@iing&m%tiﬁ%{ e € 'uﬁgi?}ga{]ngsgﬁs Wrintﬁgeigigfo%ngg?q 'Hléluding a

pr edet er nT ne ane”ar

ARSI o, TS, oot
15pl an%n%'b@l%ti&?irﬁ)ut reception unit which receives an operation input for a virtual
moving object to be moved in said virtual space;
a moving condition managing unit which manages a moving condition of said
moving object, based on the received operation input;
a load calculation unit which calculates a load imposed on a virtual operator in said
20 moving object, based on the managed moving condition;
a meter image creating unit which creates a meter image which indicates at least one
of a direction and a level of the load, based on the calculated load;
a view field image creating unit which creates a view field image seen from said
moving object, based on stored image information and the managed moving condition;
25 and
a display unit which synthesizes the created meter image and the created view field

image, and displays the synthesized image.



5 corresponding direction by a corresponding distance.
[4] The inmage creating device according to claim 3,
wherein said neter image creating unit creates a neter
i mge which includes a synbol jgcconpani ed by a |ocus.
[5] The inage creating device according to claim1, 10
wherein said meter image creating unit creates a neter
i mge, based on an average value of a predeterm ned

NBYb FheGiap©adstind @lvi@r Rcb@ifsh clamong | oads
cgggulated one aﬁ?gi anothé%&by sai d | oad cal cul ation

uni t.wiebdin Avhefatkatth® RinflerTRiaBOth whRHRISYHbBOs afAnged within a

operation input receiving step of receiving an

opeddtinifed PIRAKE arkOlsarl Mbtef HiMge C;étl Ylhirt] rrQ e@%gldt gmkagl which is |

nmoved in a virtual space; a nDV|ng onditio

S8 PeddccHRINAGL M @1 EMNtkH &ha8 ORGntindR téi)rg witflrtka !H)Mhﬂﬁgarea ina

obj ect, based on the received operation I npu

5 C&lrfedpHdindiflcB86n BY a%@ﬁgéﬂoﬁafn gllﬁmLQad i nposed on a

vi rtual operator In said J ect, based on the

nl?ﬂ‘a‘éﬁl@ 1Hi‘§§é Matﬁ&r@vﬁde%coragl i, I mage creating

0
ep of creating a nmeter 1 nmage I'Ch’i ndi cates at

| easty2R8n inld nﬁ:té}' 1&19%@ lél%?tll?‘nglll?CIJSSTg? 11 m%tqrtlrplgoe wglch includes a

based on the cal cu

C]itoPhdd H?mﬁkggégﬁoﬂisplaylng the created met er i nmage

on a pre ermn splay unit. [7] A recording

T Redhgid B0 mhell0fam eI RLERY L 19 & conputer to

function an operatron |anP feception unit
f
1O“W‘S'VFH@Hegﬁfé%?ﬁe?%eB%%é‘r‘gé“ﬂ“%umps”f‘ewﬁéw%g%greage hesig g averege

C‘?r}% { | gﬂr% %% o é&igrggnnber o%or?é g%? Mo z?tg%g%néngncolﬁg@%@lculated one after
ﬁ%& oY Qﬁﬁﬁﬁﬁhgﬂlxgﬁgkh a Ioad cal culation unit
I C

FCul ates a I mposed on a virtual operator

[13;13@1 g)adragg ggn&mcp%mgg gd on the managed novi ng

ition ating unit which creates a
et ey OBBQSOMHpﬁprekag n%astte% farecellvelralgs Eln 8pr>]erat10n input for a virtual

15 moving object to be moved in a virtual space;
a moving condition managing step of managing a moving condition of said moving
object, based on the received operation input;
a load calculating step of calculating a load imposed on a virtual operator in said
moving object, based on the managed moving condition;
20 a meter image creating step of creating a meter image which indicates at least one of
a direction and a level of the load, based on the calculated load; and
a display controlling step of displaying the created meter image on a predetermined
display unit.
[7] A recording medium storing a program for controlling a computer to function as:
25 an operati.on Input reception unit which receives an operation input for a virtual
moving object to be moved in a virtual space;

a moving condition managing unit which manages a moving condition of said



5 of a direction and a | evel of the |oad, based on the
cal cul ated | oad; and a display unit which displays the
created neter image. [8] A programfor controlling a
conmputer to function as: an opgpation input reception
unit which receives an operation input for a virtua
movi ng object to be noved in a virtual space; 10 a
novi ng condi ti on managi ng unit whi ch manages a novi ng
cmbding iobjec) basedi ot theeackived 6p¢rBGén inpased on the

recei ved operation input; a load calculation unit

whi chu le&l caldiaai@sh whil WRidh caBREIRRE a%‘aﬁﬂﬁorséd"@ﬁ a ORRGEPS R ator in said
in said noving object, based on the managed novin

CiRBving ioBject, BagWAldAthé Hﬁﬁgge@r@%h@%m@n whi ch creates a
meter i mage which indicates at Teast ode 15 of a

di r eGtrh&®r @rﬁﬁe %réaﬁﬁ% Iuni@fwh'idTlecrEﬁ@sda m@t\%ﬁ ?Ig?] b pF 1ndlcétei§ at least one

cal cul ated | oad di splay unit ays t
5cofendiRdtibR bRl a 1 VROSE the load, based on the calculated load; and

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
moving object to be moved in a virtual space;
10 a moving condition managing unit which manages a moving condition of said
moving object, based on the received operation input;
a load calculation unit which calculates a load imposed on a virtual operator in said
moving object, based on the managed moving condition;
a meter image creating unit which creates a meter image which indicates at least one
15 of a direction and a level of the load, based on the calculated load; and

a display unit which displays the created meter image.



