TI TLE OF THE | NVENTI ON GAME SOFTWARE AND GAME MACHI NE TECHNI CAL FI ELD
[0001] The invention relates to gane software and a ganme nachine for stably
di spl ayi ng a proper photographed image while flexibly setting a/so%Vﬁﬁ%w?Qh
a canera even if a field has many obstacl es therein. BACKGROUND ART [0002]
"Gane software" in the specification includes programitself and various
kinds of data related to the programif necessary. It is not always
necessary to relate "gane software"” to the data, but "gane software" has
al ways program And, "the related various kinds of data" may be stored in a
menory neanyLE swchrRs ar ROWNI 50N together with the program  Furthernore,
these data nay be stored in an outside nenory neans so as to be freely read
out throughGaMEoAMAETKARPDNANE] GAMFeaNaCISLUER as the Internet. [0003] In
such kind of ganme software, a virtual camera follows a character which
noves in a narrow path in a field having many obstacles, such as a wall. A
possi ble nmethod in such a case is that a novenent 1 path of a virtual canera
is fixed YESgiNIQAddVBAGELDIin a path, and the virtual canera is noved al ong
this

[C0O01]

The invention relates to game software and a game
machine for stably displaying a proper photographed
image while flexibly setting a position of a camera

even 1f a field has many obstacles therein.

BACKGROUND ART
[0002]

“Game software” 1in the specification includes
program itself and various kinds of data related to
the programif necessary. Itisnotalways necessary
to relate “game software” to the data, but “game
software” has always program. And, Y“the related
various kinds cf data” may be stored in amemory means,
such as a ROM disc, together with the program,
Furthermcre, these data may be stored in an cutside
memory means so as to be freely read out through a
communication medium means, such as the Internet.
[0003]

In such kind of game software, a virtual camera
follows a character which moves in a narrow path in
a field having many obstacles, such as a wall,. A

possible method in such a case 13 that a movement



nmovenent path. It is convenient to fix this novenent path of the virtua
canera without freely changing since such a path is narrowin its w dth,
and a position of the canera is limted in order to obtain a proper (that
is, the virtual canera does not enter a wall or the |Iike.) photographed
i mage. [0004] If the novenment path of the virtual canera is conpletely
fi xed, the ganme software does not have a flexibility corresponding to an
individuality of each user since the individualities of the users are
respectively different. [0005] The nethod to be taken in this case may be
that theyiht uad gamansa: firaelyaheldowssarahas actyers st Routa gfriaxedky setting
t he novenent path of the virtual canera. | f so, the virtual canera enters
a wall orinso pwth ,aasld ghtt enovermant 10f amechar agteb vidd theomnay rdw spat h, so
that it is difficult to stably obtain a proper photographed image. Under
this situatvemefiltexhhle. setting:ohva posintti aw 6fi 4 hé icames acandh st abl e
di splay of a proper photographed inage are desired to be simultaneously
reali zed.p§8005]f Theny itheueh] ectmefr 4 he iprresent fimwvedty arhasotiond provi de
gane software and a ganme nmachine for stably displaying a proper
phot ogr aphed ciemageemkibeth is narrowinits width, andaposition

of the camera is limited in order to obtain a proper

(that i1s, the virtual camera does not enter a wall

or the like.) photographed image,

[0004)

If the movement path of the wvirtual camera 1is
completely fixed, the game scftware does not have
a flexibility corresponding to an individuality of
cach user since the individualities of the users are
respectively different.
f0005]

The method to be taken in this case may be that
thevirtual camera freely follows acharacterwithout
fixedly setting the movement path of the wvirtual
camera. If so, the virtual camera enters a wall or
sowithaslight movement of a character in the narrow
path, sothatitisdifficult tostablyobtainaproper
photographed image. Under thissituation, flexible
settingof apositionof the camera and stabledisplay
of a proper photographed image are desired to be
simultaneously realized.

(0006]

Then, the object of the present invention is to



flexibly setting a position of the canmera even if a field has many
obstacles therein, taking the above-nentioned circunstances into

consi deration. DI SCLOSURE OF THE | NVENTION [0007] The invention is game
software (GSW having a programfor getting a conputer (1) to execute a
gane for controlling to nove an operation object (e.g. CH) operable
according to a signal froman input neans (14) in a field (FD) produced in
a three-dinmensional virtual space (3DS), conprising: the gane software
(GSW having programfor getting the computer (1) to further execute the
fol | owi ng praceddr gama psocedure kord pr afueieng andikhecat e Ags tpad ygon (PGP,
for produci ng pol ygons of the operation object (CHL ) and a background
object (eiisgplayWuR) canprhsopg it hephicet dgeagh e@V) amd Jo®r kociat eng the
pol ygons in the three-dinmensional virtual space (3DS) ; a procedure for
control | i hyet mbye sopertdtri ona @by ectt (PEPp £, tbe conheold | ag o imbve t he
operation object (CH') in the three-dinensional virtual space (3DS)
wher e t hea batkgiound achj ect n fW.Rp swasc lecat ech Sripyi it he tpa ededur e fier
produci ng and | ocating polygon (PGP) , according to the signal fromthe
i nput neansov(d4nentioned circumstances into consideration.

DISCLOSURE QOF THE INVENTION
[0007]

The 1invention 1s game software (GSW) having a
program for getting a computer (1) Lo execute a game
for controlling to move an operation object (e.qg.
CH1) operable according to a signal from an input
means {14} in a field (FD}) produced in a
three~-dimensional virtual space {3DS), comprising:

the game software (GSW) having program for
getting the computer (1) to further execute the
following procedures:

a procedure for producing and locating
polygon {PGP) , for producing polygons of the
operation object (CH1l) and a background cbhject (e.qg.
WLg) comprising the field (e.g. CV) and for locating
the polygons in the three-dimensional virtual space
(3DS) ;

aprocedure for controlling to move operation
object (PGP), for controlling to move the operation
object (CH1}) in the three-dimensicnal virtual space

{3DS), where the background object (WLg) was located



a procedure for controlling to nove virtual canera (CW), for controlling
to nove a virtual canera (CM for setting a view area inside the
t.hree-di nensional virtual space (3DS) so as to follow the operation object
(CH1) controlled to be noved by the procedure for controlling to nove
operation object (PGP) on a path which is set in the three-dinensional
virtual space (3DS) as a novenent path (MP) of the virtual canera; a
procedure for changi ng novenent path (MPP) for changing the novenent path
(MP) of the virtual canera froma default path (MPU) which is in advance
set in theythheepdiseasiwnal £fvir puab dspaiceg(3DS) lict et iandipdérnend npat h
(e.g. MPcl as shown in Fig. 5) rather than the default path according to
t he signalPBErom 4 hedmpan grganst (84,1 anplocdethmet her imstruotd agschanged
path novenent (MPP), for instructing the procedure for controlling to nove
virtual cabéna (CWP) to control the virtual camera (CM to nove on the
movenment path (e . g. MPcl as shown in Fig. 5) changed by the procedure
for changi ng novefreitr PAER WIMPPY off oie Riie ddefadla t pamk Y9PP) r;t aa pr ocedur e
for producing and di splaying 4 two-dinensional inmage (PDP, ANP), for
produci ngC am etind- di PRSI ondlo 1 mEge by orleh#@di n§cof mPHe pal ygéa tual

camera (CM) for setting a view area inside the

three-dimensional virtual space (3DS) soas to follow

the operation object (CH1) controlled to be moved

by the procedure for controlling to move operation

obiject (PGP) on a path which 1s set in the

three-dimensional virtual space (3D5) as a movement

path (MP) of the wvirtual camera;

aprocedure for changing movement path (MFP) ,
for changing the movement path (MP) of the virtual
camera from a default path (MPy) which is in advance
set in the three-dimensional virtual space (3DS) into
adifferent path (e.g. MPcl as shown in Fig.53) rather
than the default path according to the signal from
the Input means (14);

a procedure for instructing changed path
movement (MPP), for instructing the procedure for
controlling to move virtual camera (CWP) to control
the virtual camera (CM) to move on the movement path
{e.g. MPcl asshown in¥Fig.5) changedby theprocedure
for changing movement path (MPP} from the default
path (MPyp) ;

a procedure for producing and displaying



insi-de the view area which is set by the virtual canera (CM controlled to
be noved by the procedure for controlling to nove virtual canera (CW), and
f.or displaying the two-dinensional imge on a display (11); a procedure
for conputing distance (SMP) , for conputing a distance between the virtual
canera (CM which noves in the novenent path (MP) changed by the procedure
for changi ng novenent path (MPP) and the background object (W.R) located in
the three-dinensional virtual space (3DS) by the procedure for producing
and | ocating polygon (PGP) ; a procedure for detecting background object
(SWP), fotwdetdechiengs 1 he dackgraopad (oh) et AMLR), thavi pg dde cdirsgance
conputed by the procedure for conputing distance (SMP) , which is a

pr edet er nined d vakuss {enga 1 Ximade bowerendrdr angr ccedute fop linsdtnucting to
correct novenent path (SMP) , for instructing the procedure for changing
nmovenent pash d4/PRR)etwl evra eete vhe clohangedt ovement ipat ha(lecgmdvPe?2 as
shown in Fig.5) so as to nake the virtual canmera (CM apart fromthe

backgr oundC¥bj ect (WL R} lded edtcedb By mdE et oegdurlee fror ¢ detderiengt Dackgr ound
obj ect (SMP). [0008] 5 According to this aspect of the invention, if the
virtual camertar ¢ B ppiteached e Hel backyt ogridnobpectCWP) , and for

displaving the two-dimensional image on a display
{11} ;

aprocedure for computingdistance (SMP), for
computing a distance between the virtual camera {(CM)
which moves on the movement path (MP) changed by the
procedure for changing movement path (MPP) and the
background object (WLg) located in the
three-dimensional virtual space ({3DS) by the
procedure for producing and locating polygon (PGP) ;

a procedure for detecting background object
(5MP), for detecting the background object (WLz)
having the distance computed by the procedure for
computing distance (SMP), which is a predetermined
value {(e.g. X,) or lower,; and

a procedure for 1instructing to correct
movement path (SMP), for instructing the procedure
for changing movement path (MPP) to correct the
changed movement path (e.g. MPcZ2 as shown in Fig.5)
50 as to make the virtual camera (CM) apart from the
background object (WLy}) detected by the procedure
for detecting background object (SMP) .

[0008]



(e. g. WR ,

t he novenent path (MP) is corrected (e . g . into MPc2 as

shown in Fig.5) so as not to further nmake the virtual camera (CM close to

t he background

object (WLR) , so that the virtual canmera does not enter

t he background object. Even if a field has many obstacles, a proper
phot ographed i mage can be stably displayed while flexibly setting a
position of the canera. [00091 The other aspect of the invention is the

ganme software,

wherein the gane software (GSW has a programfor getting

the conputer (1) to further execute a procedure for controlling view
direction ACGWR)rdifroy conthdld iangpa vt ewfdithectionerERD) oof, tihe tuiert ual
canera, and a procedure for instructing change of view direction (CW) |,
for instrudtiingatlheamprogedure &omp coatihct $itnge i @wkdi reatidor H(IGNBE t o
change the view direction (PD) of the virtual canmera according to the

si gnal frdém.the Wihput weanso@leke n[0PEN h ACEBD di rgeba tdirs easpext gof the

i nvention, a player can change the view direction (PD) of the virtual
camera, thertebyMP@w2 hes istpeovi ngit Bedlexibdiay e tt Heo oparathenr of the
camera while stably displaying a photo%raphed image. 0 0 1 11 Another
aspect of e itlvent st isltpelgame seMwarleose to the background

object

(WLg), 80 that the virtual camera does not

enter the background object. Even if a field has

many obstacles, a proper photographed image can be

stably displayed while flexibly setting a position

of the camera.

[0D09]

The

other aspect of the invention is the game

software, wherein the game software (GSW) has a

program for getting the computer (1) to further

execute a procedure for controlling view direction

(CWP)

for controlling a view direction (PD) of the

virtual camera, and a procedure for instructing

change of view direction (CWP), for instructing the

procedure for controlling view direction (CWP) to

change the view direction (PD) of the virtual camera

according to the signal from the input means (14).

[0010]

According to this aspect of the invention, aplayer

can change the view direction {(PD) of the wvirtual

camera, thereby further improving the flexibility

of the operation o¢f the camera while stably

displaving a photographed image.



wherein the procedure for changi ng novenent path ~MPP) changes the novenent
path (MP) of the virtual canera according to a first signal (CSI) fromthe
i-nput nmeans (14), and the gane software (GSW has a programfor getting the
conputer (1) to further execute a procedure for fixing novenent path (MPP)
, f or f ixing a changing state (e . g. A S) of the novenent path (M)
changed by the procedure for changing novenent path (MPP) according to a
second signal (CS2 ) f romthe input nmeans ( 14) , and a procedure f or
returning to default path (MPP), for changing the novenent path (MP) of the
virtual caferlalf romthe novenent path (MP) the changing state (e . g . A
S) of which has been fixed by the procedure for fixing novenent path (MPP)
into the defawlthpatds pRDY o addor dimige d o nhi ¢ d st givahe (CSEt)wd reom t he
input means (14) . 0 0 12 1 According to this aspect of the invention, a
pl ayer cahefrekhy Th& theostdtersf fhe chaaged movenmenerpath Hety. AS)
and at the sane tine, the novenent path (MP) a changed state (e.g. A S) of
whi ch has{B&éh ghra@eantbe Hwags 9wt up pdd t 1P heodeftdutt v patti VPL) )
t hereby making the operation of the camera easier . Therefore, the
oper abi | i £ § 6L # hé CaprEfd ®an tse 2 fprioved SWHI T @ Lnai AP adini h§otthet FPexi bility
of operation of the canera.

input means {(14), and the game software {GSW) has

a program for getting the computer (1} to further

execute a procedure for fixing movement path (MPP) ,

for fixing a changingstate (e.g. AS) of the movement
path (MP) changed by the procedure for changing
movement path (MPP) according to a second signal
(CS2) from the input means {14), and a procedure for
returning to default path (MPP), for changing the
movement path (MP} of the virtual camera from the
movement path {(MP) the changing state (e.g. AS) of
which has been fixed by the procedure for fixing
movement path (MPP) into the default path (MPy)
according to a thirdsignal (CS3) fromthe input means
(14) .

[0012]

According to this aspect of the invention, aplavyer
can freely fix the state of the changed movement path
(e.g. AS), and at the same time, the movement path
(MP) a changed state {e.g. AS) of which has been
fixed canbe always returned to the default path (MPy),
thereby making the operation of the camera easier.

Therefore, the operablility of the camera can be



0 0-13 1 Besides , another aspect of the invention is a gane nmachine having
t he above-nenti oned characteristics 0 O 14 1 The nunber in parentheses
shows the corresponding element in the drawi ngs for the sake of conveni ence
in order to easily understand the invention, accordingly, the present
descriptions are not restricted and bound by the descriptions on the

drawi ngs. Besides , the present invention should not be interpreted by

t hese nunbers. BRI EF DESCRIPTION OF DRAWNGS [ 0 0 15 1 [Fig . 1 Fig. | is
a view showi ng a control block of a ganme machine. [Fig. 2 Fig . 2is a

side view; shawpgda right d oystinks i6a part chher eof eiks woitited) . offFig , 31
Fig. 3 -is a view showng a structure of gane software. [Fig.4] Fig.4is a
vi ew concepteusd ty cshowitngc de \Wahuala camera. [Fig . 5] Fig. 5 is an upper
sectional view showing a cave which is an instance of a field (a part
thereof f{soamtted). EXPLANATI ON OF REFERENCE NUVBERS [00161 1..
conput er, ganme nmachi ne (gane machi ne)
Besides, another aspect of the invention is a game
machine having the above-mentioned characteristics.
[0014]
The number in parentheses shows the corresponding
element in the drawings for the sake of convenience
in order to easily understand the invention,
accordingly, the present descriptions are not
restricted and bound by the descriptions on the

drawings. Besides, thepresent inventionshouldnot

be interpreted by these numbers.

BRIEF DESCRIPTION OF DRAWINGS

[0015]

[Fig.1l] Fig.1l is a view showing a control block of
a game machine.

[Fig.2] Fig.2 is a side view showing a right joystick
(a part thereof 1is omitted).

[Fig.3] Fig.3 i1is a view showing a structure of game
software.

[Fig.4] Fig.4 1s a view conceptually showing a
virtual camera.

[Fig.5] Fig.5 is an upper sectional view showing a
cave which 1s an instance of a field {(a part thereof

1is omitted} .



2... ...nmeans for producing and | ocating polygon, nmeans for controlling to
nove operation object, neans for controlling to nove virtual canera, neans
f.or changi ng novenent path, mnmeans for instructing changed path novenent,

means for conputing distance, neans for detecting background object, neans

for instructing to correct novenent path (CPU) 3 DS... ...three-di nensional
virtual space 8... ...neans for producing and di spl ayi ng
t wo- di nensi onal i mage (i nmage processing unit) 11di | ay ...... sp 14
...... i nput nmeans(controller) ANP......procedurefor producing and
di spl ayi ng two-di nensi onal inmage, neans forproduci ng and displayi ng
t wo- di nensi onal inage (imge processing progran) CHL... ... operation
obj ect (OpEPAtAMATANAN aCtler REFEMRENCE . MUMBBR Scanera CSI ... ...first
signal (operation signal) C52... ...second signal (operation signal)
Cs3... ..[0C0Hi#d signal (operation signal)

l1.. ..computer, game machine (game machine)

2 means for producing and locating polygon, means

for controlling to move operation object, means for
controlling to move wvirtual camera, means for
changing movement path, means for instructing
changed pathmovement, means for computingdistance,
means for detecting background obiect, means for
instructing to correct movement path (CPU)

3DS.. .three-dimensional wvirtual space

8. .means for producing and displaving
two-dimensional image (image processing unit)}

11.. ..display

14.. ..input means (controller)

ANP.. . procedure for producing and displaying
two~-dimensional 1image, means for producing and
displaying two-dimensicnal image {(image processing

program)

CHl.. ..operation object {operation character)

CM.. .virtual camera

Csl.. ..first signal (operation signal)

C82.. .seccnd signal (operation signal}

£53. .third signal {(operation signal)

Cv.. .field {(cave)

CWP.. ..procedure for controlling toe move wvirtual



Cv... ...field (cave) CWP... ,..procedure for controlling to nove virtual 9
canera, procedure for controlling view direction, procedure for instructing
change of view direction, procedure for controlling to nove virtual canera
(canmerawor k processing progranm) FD... ...field GSW.. ... gane software
MP... ...novenent path WMPD... ... default path MPP... ...procedure for
changi ng novenent path, procedure for instructing changed path novenent,
procedure for fixing novenent path, procedure for returning to default
pat h, nmeans for changing novenent path, nmeans for instructing changed path
novenent ¢ aoeenent ppat hechangi @ prognamoPDing v.iewi dw e cedtdon PDP. . .
...procedure for producing and displaying two-dinensional inage, neans for
produci ngp and e digpl dyd ngt 1 wo-mdi eenisi @rah anpege { inhge datae cprioduci ng
program) PGP... ...procedure for producing and |ocating polygon, procedure
f or cont rot biord to enole ropee attizon L dbjeet Lo means: f gl pr oduci ng megwal ocat i ng
pol ygon, neans for controlling to nove operation object (polygon

processi ngc proyy ame ISVPPR.LO ¢ & sy begdur ecfidgra®bnput i ng di st ance, procedure

FD.. .field
GSW... ..game software
MP.. .movement path

MPp.. ..default path

MPP.. ~procedure for changing movement path,
procedure for instructing changed path movement,
procedure for fixing movement path, procedure for
returning to default path, means for changing
movement path, means for instructing changed path
movement (movement path changing program)

FD.. .view direction

PDP. .procedure for producing and displaying
two-dimensional image, means for producing and
displaying two-dimensional image {image data
producing program}

PGP.. .. procedure for producing and locating polygon,
procedure for controlling to move operation object,
means for producing and locating polygon, means for
contreolling to move operation object (polygon
processing program)

SMP.. ..procedure for computing distance, procedure
for detecting background object, procedure for

instructing to correct movement path, means for

10



for detecting background object, procedure for instructing to correct
novenment path, neans for 10 conputing di stance, neans for detecting
background object, neans for instructing to correct novenent path
(shifting value correcting programj WLR ... ... background object (right
wall) AS... ...changing state (shifting value) BEST MODE FOR CARRYI NG THE
| NVENTION 00171 As shown in Fig. 1 , a gane machine 1 is a gane nachine
for hone use, and has a CPU 2 a nain body of which 1is a mcroprocessor. A
ROM 4, a RAM 5, an inage processing unit 8 , a sound processing unit 9 , a
menory desapeadery 41iandranei nherdmcef 3 aret earinectieth ant k b r dedCPU 2
through a bus 3. 00181 A nenory disc 6 functions as a storage nedium and
i s an optélbdle st or ager medifunr Angare usof 1 wgr & GSWH reoaprt sedvefmenagrans and
data which are necessary f or execution of a gane is stored in the nenory
di sc 6. @The hgaire hrmchiimey 1veXecait €9 ar pegdet gr mhed game  according to the
gane software GSWwhich is stored in the nenory disc 6 . The nenory disc
reader 7 Wkads -heksrogrars akd e hé dat agdut oRlthe gane software GSWin
response to the instruction fromthe CPU 2, and outputs a signal
correspondi fig t-echhegkad sbattentéshifting value)

BEST MODE FOR CARRYING THE INVENTION
[0017]

As shown inFig.1l, agame machine 1 is a game machine
for home use, and has a CPU 2 a main body of which
is a microprocessor. A ROM 4, a RAM 5, an image
processingunit 8, a sound processingunit 9, amemory
disc reader 7, and an interface 13 are connected with
the CPU 2 through a bus 3.

[0018]

A memory disc 6 functions as a storage medium, and
is an optical storage medium. A game software GSW
comprised of programs and data which are necessary
for execution of a game 1s stored in the memory disc
6. The game machine 1 executes a predetermined game
according to the game scoftware GSW which i1s stored
in the memory disc 6. The memory disc reader 7 reads
the programs and the data ocut of the game software
GSW in response to the instruction from the CPU 2,
and outputs a signal corresponding to the read
contents.

(0019]

11



[ 0.0 19 1 11 Various storage nedi uns, such as a sem conductor storage

el emrent, a nmagnetic storage nedium and a photoelectric magnetic storage
medium may be used as the nmenory disc 6 , in addition to an opti cal
storage nmedium Alternatively, the gane software GSWis read out of a
server which is independent fromthe game nmachine 1 through conmmrunication
medi um nmeans, such as the Internet with no such storage nedium [0020] The
ROM 4 and the RAM5 function as main nenories wth respect to the CPU 2,
and a nmultitasking operating system (nultitasking OS), a program for

control i ngyvkhe shel & Betkens mBdtinengans yashkike a ks ésiwdhbem:+prthe ROM 4

. The program and the data which are read out of the gane software GSW
through the reger\ dese bt are wathent 1o tsheo RAMS, meli 1 wacessany a [ 0021]
A frame nenory 10 and a display 11 are connected wth the image processing
unit 8, apdottheeilrager ipr acegsaiongl dnkt Br & geeimkes 1 two- dh Agndiconas ekdmage
data fromthe CPU 2 and draws a photographed i mage on the frane nenory 10,
and conveatst hhendmanwny dohotogr daphedid made i it aa ppedet erlns ned ¥gyeeo
regenerative signal so as to output it to the display

medium. Alternatively, the game software GSW Lis

read out of a server which is independent from the

game machine 1 through c¢communication medium means,

such as the Internet with no such storage medium.

(00201

The ROM 4 and the RAM 5 function as main memories

with respect to the CPU 2, and a multitasking

operating system {(multitasking 08}, a program for

controlling the whole actlions in the game machine

1l is written in the ROM 4. The program and the data

which are read out of the game software GSW through

the memory disc 6 are written in the RAM 5, 1if

necessary.

([0021]

A frame memory 10 and a display 11 are connected

with the image processing unit 8, and the image

processing unit 8 receives two-dimensional image

data from the CPU 2 and draws a photographed image

on the frame memory 10, and converts the drawn

photographed image 1nto a predetermined wvideo

regenerative signal so0 as to output 1t to the display

11 at a proper timing. A home teclevision receiver

is generally used as the display 11.

12



11 at a proper timng. A honme television receiver 1is generally used as the
display 11. 12 [0022] The nenory disc reader 7 and a speaker 12 are
connected with the sound processing unit 9, and the sound processing unit 9
reproduces data, such as voice and sound, or sound source data which are
read out of the nenory disc 6 through the nenory disc reader 7 so as to
output to the speaker 12. A built-in speaker of the television receiver is
generally used as the speaker 12. [0023] A controller 14 and an external
menory 15 are attachably and detachably connected with the interface 13
t hrough a[ poeper connecting port. A plurality of the controllers 14 and the
external nenories 15 nmay be connected with the interface 13 in parallel.
[0024] Thergenttiehlcary 14 f snctronsi«as an bmput aneaps,alasd has @arsai n body
14a which is connected with the interface 13. The main body 14a has a
di recti oncohmdi catidng iswht ch <l4n havi pg @cersacssnghapel tadl, ektnd joyst i ck
1l4cl, a right joystick 14c2 and four push button switches 14d as operation
menbers. Petaid sprafc¢he irnghtur) bystd ckebdc@das showrrnta Figu2mwdb be
mentioned | ater.

volice and sound, or sound source data which are read

out of thememorydisc 6 through thememorydisc reader

7 so as to output to the speaker 12. A built-in

speaker of the television receiver is generally used

as the speaker 12.

roo23]

A contreocller 14 and an external memory 15 are
attachably and detachably connected with the
interface 13 through a proper connecting port. A
plurality of the controllers 14 and the external
memories 15 may be connected with the interface 13
in parallel.

[0024)

The controller 14 functions as an input means, and
has a main bhody 1l4a which 1is connected with the
interface 13. The main body l4a has a direction
indicating switch 14b having a cross shape, a left
jJoystick 1l4c¢cl, a right joystick 14¢c2 and four push
button switches 14d as cocperation members., Details
of the right joystick 1l4c¢2Z2 as shown in Fig.2 will
be mentioned later.

([0025]

An operation signal corresponding to the operation
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[ 0025] An operation signal corresponding to the operation 13 state of each
operation nenbers 14b , 14c | , 14c2 or 14d is inputted into the RAM5 from
t.he controller 14 at a constant period (at sixty cycles per a second, for
instance) , and the CPU 2 judges the operation state of the controller 14
on the basis of the operation signal. 0 0 2 6 1 The nmain body of the gane
machine | is conprised of all structural elenents excluding the display 11,
speaker 12, the controller 14, the nenory disc 6 and the external nenory
15, which are stored in the same predeterm ned housing, and functions as a
conputer.stQ@2 drfl aatdie ppesent ienbader®d yr salcagrput@rc1 s a4gameo rmachi ne
for home use. But, a conputer may be a portable gane machine or a gane
machi ne foadan sarcageitt Besiidesp atconpaters nhyonott e aodevied dedi cat ed
for a gane, but maybe a device for playing back general nusic and inmages
stored inla stor agen Aedirump e Furdderarorse] x any cganpeasep ¢ rsachea rad per sonal
conputer and a nobil e phone, a personal digital assistant (PDA) is
avai | abl ef as liongtas) gaie sohtinarlee €arl) b2 éxetuted ther ehye rRO0R28L As
shown in Fig ~ 3, the gane software GSWis forned
state of the controller 14 on the basis of the
operation signal.
[0026]
The main body of the game machine 1 is comprised
of all structural elements excluding the display 11,
speaker 12, the controller 14, the memory disc 6 and
the external memory 15, which are stored in the same
predetermined housing, and functions as a computer,
[0027]
In the present embodiment, a computer 1s a game
machine for home use. But, a computer may be a
portable game machine or a game machine for anarcade.
Besides, a computer may not be a device dedicated
foragame, butmaybeadevice forplayingbackgeneral
music and images stored 1n a storage medium.
Furthermore, any computer, such as a personal
computer and a mobile phone, a personal digital
assistant (PDA}) is available as long as game software
can be executed thereby.
[0028]
As shown in Fig.3, the game software GSW is formed

as a hierarchical structure with a plurality of

modularized programs for advancing a game.
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as a hierarchical structure with a plurality of nodul arized prograns for
advancing a gane. 14 0 0 2 9 1 Prograns for processing a user interface,
an i nput processing program | NP, a sound processing program SDP
and an i mage processing program ANP are stored in a |lower hierarchy as

such as

shown in the | eft hand

stored in an upper hierarchy in a central part of Fig. 3 . Besides

prograns f or executing and

of Fig.3. And, a scenario processing program SNP is

controlling various kinds of tasks necessary f

or gane progress , such as a pol ygon processing program PGP , an inage
dat a produgipng program PDP, a canerawork processing program CAWP , a path
changi ng program MPP and a shifting value correcting program SMP are

stored in apfd heh sUPREF
such as a polygon data f ile PGF and a virtual space data f

ar eas,

el €BY 1o 4 heskirghtn hard 2 6 Fisg: 3n ARd, data

ile I AF

, are setanonnthet upperc h enal§hyr ag shwowanipn, the gh ght phande safi figg. 3. 0 0
3 0 1 Various kinds of data which are stored in the data area of the gane
sof t war e EBWymymbe Dt ored &a amya gEopmcase b@Ngh @sptrhey datma arsp fareel y read
out through the gane software GSW These data are stored in the nmenory

di sc 6 togebhesrdw hhathewgamd isot twarleyGO¥ s hAldernatt kel ¥ e Athasendat a may
be stored in an

of Fig.3. &And, a scenario processing program SNP
is stored in an upper hierarchy in a central part
of Fig.3. Besides, programs for executing and
controllingvaricus kinds of tasks necessary for game
progress, such as a polygon processing program PGP,
an image data producing program PDP, a camerawork
processing program CWP, a path changing program MPP
and a shifting wvalue correcting program SMP are
stored in a further upper hierarchy on the right hand
of Fig.3. And, data areas, such as a pelygon data
file PGF and a virtual space data file IAF, are set
on the upper hierarchy as shown 1in the right hand
of Fig.3.

[0030]

Various kinds of data which are stored in the data
area of the game software G3W may be stored in any
form as long as the data is freely read out through
the game software GSW. These data are stored in the
memory disc 6 together with the game software GSW,
Alternatively, these data may be stored in an
external memory means, such as a server independent

from the game machine 1, and may be downloaded to
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external menory neans, such as a server independent fromthe ganme nachi ne
1, and may be downl oaded to 15 a nenory neans , such as the RAM -5 |, through
a communi cati on nedi um neans , such as the Internet, by the read program
set in the gane software GSW 0 0 3 1 ] A plurality of tasks produced on
the basis of the respective prograns PG, PDP, _ of the gane software GSW
are executed in order according to priority with a multitasking operating
system (nul titaskOS) . The above-nentioned hierarchical structure is sinply
shown with only prograns necessary for explaining the invention, so the
real hierarcheeal rgtruetuyr®, |surire <onptaex ardi ncd udeshwarhgus ki nds of
prograns, such as a parallel processing program An arrow for show ng an

i nstructionmorudeldavet p rofmedtiaimi s eshown ket wkeen ¢ heheespettirves pr,ograns in
order to easily understand the invention. So, howto process with a
program opyvhaw ¢ ordead wirtdg datra $St not Lihm tedmky $hésavareowssW0 0 3 2 1
Various kinds of ganmes can be played an the display 11 with the gane

machi ne 1{h&dhy t he above-nentioned structure when downl oadi ng the game
software GSW which is stored in the nenory disc 6 to the RAM5, and
executing thiplwitaltihey GPU 220k9 Brdduced on the basis of the

respective programs PGF, PDP, ... of the game software
GSW are executed in order according to priority with
amultitaskingoperatingsystem (multitask0S8). The
above-mentioned hierarchical structure 1is simply
shewn with only programs necessary for explaining
the invention, so the real hilierarchical structure
is more complex and includes various kinds of
programs, such as a parallel processing program. An
arrow for showing an instruction or delivery of data
is shown between the respective programs in order
to easily understand the invention. So, how to
process with a program or how to deal with data is
not limited by these arrows.

{0032]

Various kinds of games can be played on the display
11 with the game machine 1 having the above-mentioned
structure when downloading the game software GSW
which is stored in the memory disc & to the RAM 5,
and executing this with the CPU 2.

[00331
In the game machine 1, the CPU 2 [firstly executes

apredetermined initialization process according to
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In the ganme machine |, the CPU 2 firstly executes a predeterm ned
initialization process according to 16 the programof the ROM 4 after a
predetermned initialization operation (the operation of turning the power
on, for instance). Wien the initialization finishes, the CPU 2 starts to
read out the gane software GSWwhich is stored in the menory disc 6 and to
store it in the RAM5 , and starts gane processing according to the gane
software GSW Wen a player operates a predeterm ned gane start through
the controller 14, the CPU 2 starts various controls necessary for the
executi ont e theoganemacedr diAg@ RoM hé rautises of dhedganersdfit sare GSW
[0034] The gane in the present enbodinent is one on the basis of 3DCG
(t hree- dinensiionak zconputrer ge aphi tsh (wittd ppkygonson  Such ra gage,
various kinds of fields FD |ocating an eneny character therein are
produced thea t lhreeedi nersi pnal fwirt ual nspacecea . pl ayerwkefmeat scthhe eneny
character by noving an operation character CH on the produced field FD
t hrough theicant tdldetrid4, Sontimltethe ghre ABU ddwatneed.s [0035]eadhe CPU 2
firstly set a three-dinmensional virtual space of a world coordinate system
with X-, dat and gZucosrd hatesxe BF R kéd W htivals spaeal dat ahfd henAFyas

disc 6 and to store it 1in the RAM 5, and starts game

processing according to the game software GSW. When

aplayver operates a predetermined game start through

the controller 14, the CPU 2 starts various controls

necessary for the execution of the game according

to the routines of the game software GSW.

[0034]

The game Iin the present embodiment 1s one on the

basis of 3DCG {(three~-dimensional computer graphics)

with polygons. In such a game, various kinds of

fields FD locating an enemy character therein are

produced in a three-dimensional wvirtual space, a

plaver defeats the enemy character by moving an

operation character CH1 on the produced field FD

through the controller 14, so0 that the game 1is

advanced,

[0035]

The CPU 2 firstly set a three-dimensicnal virtual
space of a world coordinate system with X-, Y-, and
Z-coordinates in the virtual space data file IAF as

shown in Fig.3 set in the RAM 5. Affter setting the

three-dimensiconal virtual space, the polygon data
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shown in Fig. 3 set in the RAM5 . After setting the three-dinensional
virtual space, the polygon data 17 file PG-F s et inthe RAM5 is referred
according to the polygon processing program PGP by devel oping a scenario
in the scenario processing program SNP of Fig . 3 0 0 3 6 Polygon data PGD
is stored in the polygon data file PG and the pol ygon data PG show
various kinds of background objects conprising the field FD. Concretely
speaki ng, various kinds of backgrounds, such as "building" and "cave", are
prepared. The polygon data file PG stores the polygon data PG which show

t he backgr ourd mbjeetssy suUChas RAPDI®, isarwat & rr<ad dgelco adeeiding, a floor
for formng "building”" and a wall, a ceiling and a ground for formng

"cave" Andhet he pebygon datea § ke PGhralgsta mstarres Y he epad ygorni slat a PGD
whi ch show the characters such as the operation character CHL and the eneny
charactersc@rh 31id JinTheh €EPH 2 neafrers o otdes pdlrygop rdag aa fni ISet PGF£, and
reads the pol ygon data PG of the background objects conprising the filed
FD correspondihg to a scenario out of the polygon data file PGF. And, the
CPU 2 produces the filed FD on the basis of the read polygon data PCGD and
stores in(thaé «jrtual space data file
Polygon data PGD is stored in the polyvgon data file

PGF, and the polygon data PGD show various kinds of

background objects comprising the field FD.

Concretely speaking, various kinds of backgrounds,

r

such as “building” and “cave”, are prepared. The
polygen data file PGF stores the polygon data PGD
which show the background objects, such as a peocle,
a wall, a door, a ceiling, a floor for forming
“"building” and a wall, a celling and a ground for
forming “cave”. And, the polygon data file PGF also
stores the polvygon data PGDwhich show the characters
such as the operation character CH1l and the enemy
character.

[0037]

The CPU 2 refers to the polygon data file PGF, and
reads the polygon data PGD of the background objects
comprising the filed FD corresponding to a scenario
out of the polygon data file PGF. And, the CPU 2
produces the filed FD on the basis of the read polygon
data PGD and stores in the virtual space data file

IAF setting the three-dimensional wvirtual space

thereinasvirtual spacedata IAD. Thatis, the field

18



| AF setting the three-dinensional virtual space therein as virtual space
data |AD . That is , the field 18 FD is produced in the three-di nensi onal
virtual space . 0 0 3 8 1 Af ter producing the field FD, the CPU 2 reads
the polygon data PGD which show the operation character CHL and the eneny
character out of the polygon data file PGF according to the polygon
processi ng program PGP. And, the CPU 2 produces the characters according
to the read polygon data PG, and |ocates the produced characters at
predeterm ned positions in the field FD, and stores the data concerning the
charact erspasi ¢ he wo Htuusd dspace ata LADeiar+ dheewsntourad 1spacetdaia fil e TAF
together with the data concerning the field FD so as to renew the data That
is, the opewratd on character CH and the eneny character are located in the
field FD. [00391 When the player inputs an operation signal of a

predeterni ®éad &irection through the left joystick 14cl of the controller 14
in the above-nentioned state, the CPU 2 noves the operation character CHI

| ocated i n &Ahe¢ o1 g doEM ohntthe: tbasis cofdt Hé . dirleet CEV 2fr ¢ he § npluet ed
operation signal according to the polygon processing program PGP , so that
the virt uad 1 yspaged dataa PIAD vb imdwl yh proddced) P amd t he vicrltaiabcter

CH1 and the enemy character out of the polygon data
file PGF according to the polygon processing program
PGP. And, the CPU 2 produces +the characters
according to the read polygon data PGD, and locates
the produced characters at predetermined positions
in the field FD, and stores the data concerning the
characters as the virtual space data IAD in the
virtual space data file IAF together with the data
concerning the field FD so as to renew the data. That
is, the operaticn character CH1 and the enemy
character are located in the field FD.

[0039]

When the player inputs an operation signal of a
predetermined direction through the left joystick
l4ecl of the controller 14 in the above-mentioned
state, the CPU 2 moves the operation character CHI1
located in the field FD on the basis of the direction
of the inputted operation signal according to the
polygon processing program PGP, so that the virtual
space data IAD is newly produced, and the virtual
space data TIAD are renewed in order, and the renewed

data are stored in the virtual space data file IAF.
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space data | AD are renewed in order, and the renewed data are stored in the
virtual space data file 1AF. 19 That is , the operation character CH is
noved in the field FD through the left joystick 14cl. 0 0 4 0 1 Then , the
CPU 2 executes a canmerawork processing of a virtual camera as shown in Fig.
4 ("the virtual canera CM hereinafter) according to the canerawork
processing program CAWP of Fig . 3 in addition to the processing for noving
the operation character CH . Fig. 4 is a conceptual view of the virtual
canmera CM X- , Y- , and Z-coordinates are set as showmn in the left |ower
hand of Frga4 iAs, shiownobr 4 gidn dhe rddtual coanmera Chliesi liocatied at a
view point PV. in the figure, a viewdirection PD of the virtual canera CM
with an aftewd sFdZ dWhreatdgontis® fhaftajdhs ee-dt merdsi bnal virtual space 3
DSinthe + Z direction fromthe viewpoint PVis set as view bounds . A
detected abeéa (DA shown with a broken Iine will be nmentioned hereinafter.
[00411 The virtual. camera C4 is noved an a novenent path M (not shown),
fol |l owi ng theeoperaticort KhalaetxercuClis i@ aacererawor k processisigng
Concretely speaking, a default path MPT) is set in the field FD as a
default @bveneritr patl MR meThe cCPRogat sia Pési t$oh " arh ¢ heirdefadlt path

MPDL) on the rear side of the operation
camera CM” hereinafter) according to the camerawork

processing program CWP of Fig.3 in addition to the
processing for moving the operation character CHL1.

Fig.4 is a concepitual view of the virtual camera
CM. X-, Y-, and Z-coordinates are set as shown in
the left lower hand of Fig.4. As shown in Fig.4,
the virtual camera CM is located at a view point PV,
In the figure, a view direction PD of the virtual
camera CM with an arrow 1s +Z direction, so that a
three-dimensional wvirtual space 3DS 1in the +3Z
direction fromtheviewpolint PV is setasviewbounds.
A detected area DA shown with a broken line will be
mentioned hereinafter.
[00411]

The virtual camera CM is moved on a movement path
MP (not shown), following the operation character

CHl inacamerawork processing. Concretely speaking

a default path MPp is set in the field FD as a default
movement path MP. The CPU 2 sets a position on the
default path MPDy, on the rear side of the operation
character CHl1 (on the opposite side to a golng

direction of the operation character CH1}), spacing
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character CH (on the opposite side to a going direction of the operation
character CH') , spacing 20 a predeterm ned di stance fromthe operation
character CH as a view point PV. And, the view direction PD of the virtual
canera CMis the sane as the direction of the default path MPD. (0042 1
When the operation character CHL is noved, the CPU 2 reads the virtual
space data 1AD out of the virtual space data file |AF , and sets the view
point PV on the rear side of the position where the operation character
CH is located represented by the virtual space data TAD according to the
camer awork process hgr marogaam CVB.t alhe epr oeessi ng tofe setdp Ag atthieo wi ew
position PV is repeated with the novenent of the operation character CH
and the GPWaz 4 ocatresctiie ayi rd uali ecampreal €M @t he an @w pon at Pleset in
order so that the view direction PD can correspond with the direction of
t he def aullt rpat hiMRD. PPhatf | she ther woenkr admsemavedy ficd | oweng dhe
operation character CH . [00431 Wen noving the canera, follow ng the
oper at i ona scharactierr €6t i ohhe CPUh2 réadsst he wathalMBpace data | AD out
of the virtual space data file 1AF, and produces two-di nensional inage data
whi ch shoWltHel 1 pol ygons | ocated in the view bounds of the virtual
When the operation character CH1 is moved, the CPU

2 reads the virtual space data TAD out of the virtual

space data file IAF, and sets the view point PV on

the rear side of the position where the operation

character CHLl is located represented by the virtual

spacedata IADaccording to the camerawork processing

program CWP. The processing of setting the view

position PV is repeated with the movement of the

operation character CH1l, and the CPU 2 locates the

virtual camera CM on the view point PV set in order

so that the view direction PD can correspond with

the direction of the default path MPy,. That is, the

camera is moved, following the operation character

CHL1.

[0043]

When moving the camera, following the operation

character CH1, the CPU 2 reads the virtual space data

IAD out of the wvirtual space data file IAF, and

produces two-dimensional image data which show the

prolygoeons located in the view bounds of the virtual

camera CM according to the image data producing

program PDP of Fig.3.
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canmera CM according to the imge data producing programPDP of Fig.3. 21 0
0 4 41 The inmage processing unit 8 produces a photographed image in the
frame nmenory 10 with the produced two-dinensional image data, and displ ays
it on the display 11 according to the inage processing program ANP of
Fig.3. That is, the photographed i mrage show ng the three-dinensional

virtual space 3DS seen fromthe rear side of the operation character CH

is displayed on the display 11. Wen the player noves the operation
character CH in the filed FD through the controller 14 in the
above- nent i gned; way, the canera is noved, followi ng the operation character
CH, so that the gane is advanced. As nentioned before, the eneny character

is |located TRet hgafgd @l EBs and gt ha ipd dyer oRioperd ¥ pdsh wats ghedeneny
character through the controller 14. [00451 The CPU 2 thus devel ops the

scenari 0 imalghe SGenam® Hf LeSSnRG PFegram SNPt30 at 4 o radvances tihe gane,
and produces a cave CV which is the field FD of Fig. 5 inside the
t hr ee- di nensi-anahevid { tala sSpoge 3DSia th 9. Hntls ddrs pppers seet bonal h i ew (a
part thereof is omtted) showing the cave CV which is an instance of the
field FD.dXspY,aandl Za caordi hatces catér sdtmage processing program
ANP of Fig.3. That 1is, the photographed image
showing the three-dimensional virtual space 3DS seen
from the rear side of the operation character CHI1
is disgsplayed on the display 11.
When the player moves the operation character CHI1
in the filed FD through the contrcller 14 in the
above-mentioned way, the camera is moved, following
the operation character CH1, so that the game 1is
advanced. As mentioned before, the enemy character
is located in the field FD, and the player properly
defeats the enemy character through the controller
14,
[0045]
The CPU 2 thus develops the scenario in the scenarioc
processing program SNP 50 as to advance the game,
and produces a cave CV which i1s the field FD of Fig.5
inside the three—-dimensional wvirtual space 3DS.
Fig.5 is an upper sectional view {(a part thereof is
omitted) showing the cave CV which is an instance
of the field FD. X, Y, and 2 coordinates are set

as shown in a left lower portion of the Fig.5.

[0046]
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as shown in a left |lower portion of the Fig.5. [ 00 4 6 1 22 The cave CV
faces the Z direction, as shown in Fig.5, and has an entrance ET on the
|.ower hand and an exit EX on an upper hand in the figure. And, the cave CV
is formed, enclosed with the background objects, such as a left wall WL, a
right wall Wp, a ceiling CL (notshown) and a groundGR A cylindrical
portion CY is cylindrically formed at the left wall WL, projecting f r om
the 1 ef t wall W.LL - An eneny character CH2 is |ocated at Position P5 on
the rear side of the cylindrical portion CY, hiding away f rom the view

bounds of theviktuak capefas QM Eosatiedeatt 1 £0Si450m Bl 16, 014y 75] The
default path MPD (fuil line) is set inside the cave CV. The default path

MPD i s proper hy bent «aecos dicrg D shapes ofodkbe walds Mk and dALpi keepi ng
the canera so as not unnecessarily deeply enter the walls W.L and WLR (t hat

i's, so thak the xhew ppent hPYcannnath €nfergh fAsi.de Aha pot ygonr 4 6em ng an
obstacle) (so as to avoid the cylindrical portion CY in this case). (0048]
I n order ¢tv pass ctihiedgh eihel eaved GYi ttthe 1pd ayeE k @gebsi tderoperat son
character CHL to enter the cave CV through the entrance ET via |left
joystick $44elh as a left wall WL,, a right wall WLz, a ceiling
CL (not shown) andaground GR. Acylindrical portion
CY is cylindrically formed at the left wall WL,
projecting from the left wall WL;. An  enemy
character CHZ2 is located at Position P5 on the rear
side of the cylindrical portion CY, hiding away from
the view bounds of the virtual camera CM located at
Fosition P11.
(0047
The défault path MPp (full line) is set inside the
cave CV. The default path MPp, is properly bent
according to shapes of the walls WL, and WLy, keeping
the camera so as not unnecessarily deeply enter the
walls WL, and WL (that is, so that the view point
PV can not enter 1inside the polygon forming an
obstacle) ({(so as to avold the cylindrical portion
CY in this case) .
[0048)
In order to pass through the cave CV, the plaver
gets the operation character CH1l to enter the cave
CV through the entrance ET wvia left joystick 1l4cl

of the controller 14 s0 as to move in a +2 direction.

[0049]
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of the controller 14 so as to nove in a +Z direction [ 0 0 4 9] 23 Then,
the CPU 2 noves the virtual canmera CMon the default path MPD, foll ow ng
t.he operation character CH , according to the canerawork processing
program CW as shown in the |ower hand of Fig . 5 Wien the operation
character CH passes through a position Pl , f or instance , the CPU 2
| ocates the virtual camera CMon the position P11, for instance, on the
rear side of the operation character CH The imge processing unit 8
di spl ays a phot ographed i nage showi ng an inside of the cave CV on the
di splay 11 rtar hechaste wfz thev iy ttuad ¢ areaa CM-lzacatad con dhe: hposi ti on
Pll . At this point of tinme, the operation character CHL which | ocated on
posi ti onsd 2 ;andtPg a waf M g, 5f bas owt nal raadyc pppeat iom tdteatiagirer [ 0050]
In the above-nmentioned state, with an operation of the right joystick 14c2
of Fig.2 by lthe gt ayeri nganoopératizone siagnal kG5t d Se Brpit ¢ ed rorcoma inhe ri ght
joystick 14c2 into the RAM5 and the CPU 2 executes the processing of
changi ng tHé roveskntwmpaih MPheatooraingatrodt bhé Fatd . Shangd hg mpriogeam MPP of
Fig. 3 005 1JIn this processing of changing the novenent path M, the
vi ew poi tpBV d sichanged r.a mbeimgCHa @ dé pect i ohr corghogonad stid: t be def aul t
path MPO and in a direction

Pl, for instance, the CPU 2 locates thevirtual camera

CM on the position Pll, for instance, on the rear

side of the operation character CHL1. The image

processing unit 8 displays a photographed 1mage

showing an inside of the cave CV on the display 11

on the basis of the virtual camera CM located on the

position P11. At this point of time, the operation

character CHL which located on positions P2 and P4

of Fig.5 has not already appear in the figure.

[C050]

In the above-mentioned state, with an operation

of the right joystick 14c¢c2 of Fig.2 by the plaver,

an operation signal CS1 is inputted from the right

joystick 14c2 into the RAM 5 and the CPU 2 executes

the processing of changing the movement path MP

according to the path changing program MPP of Fig.3.

[0051]

In this processing of changing the movement path

MP, theviewpoint PV is changed, movinginadirection

orthogonal to the default path MPy and in a direction

level with the ground GR. This quantity of change

is represented by a shifting value A S, and the
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| evel with the ground GR. This quantity of change is represented by a
shifting value A'S, and tthe 24 shifting value A S neans a distance (in the
wor | d coordi nate systenm) for which the view point PV noves fromthe default
path MPn The view point PV nmay nove in a +Y direction with respect to a
projection of the ground GR 0 0 5 2 1 The shifting value A Sis set so as
to be changed according to the operation signal CS 1 fromthe right
joystick 14c2 . Concretely speaking, when inclining the right joystick 14c2
in any of right and left directions froma standard position BP (a dashed

line) as shownc i AgFi@aZ ue t ResORRrAL 50N SigRala £Sanhi R showg anyynput
val ue TV corresponding to an angle AG with respect to the standard position
BP is inputtedin@ 0= 5 Bst chhp fopulhviat bet h¥ S changed f romuddly £Br ough
+256 as the angle AGinclined in the right directionis bi g. O the
contrary, frbn stakanged afiu bm zeron( ®p, £ hr Dgh v 255 asctihet argl end@ i ncl i ned
inthe left direction is big. Ranges zero (0) through + A'S respectively
correspondoRg tion tde+ vnpgutr aaltuesn +& i tithrioeiglp et®66tar @ pato f erct henshi ft
value A'S, and ranges z er o (0) though - A S respectively

of the ground GR.

[0052]

The shifting value AS is set so0o as to be changed
according to the operation signal CS1 from the right
Joystick 14¢c2. Concretely speaking, when inclining
the right joystick 14c¢c2 in any of right and left
directions from a standard position BP (a dashed
line) as showninfFig.2, theoperationsignal CSwhich
shows an input value IV corresponding to an angle
AG with respect to the standard position BP 1is
inputted.

[0053]

The input value IV is changed from +1 through +256
as the angle AG inclined in the right direction is
big. On the contrary, 1t is changed from zeroc (0}
through -255 as the angle AG inclined in the left
direction is big. Ranges zero (0) through + A S
respectively corresponding to the input values +1
through +256 are set for the shift value A S, and
ranges Zero (0 though - A 3 respectively
corresponding to the input values zero (0) through

-255 are zet for the shift value A S,

[0054]
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correspo

directio
view dir
position

t he cane

2 conput

nding to the input values zero (0) through -255 are set for the-
shift value AS. [ 0 05 4] 25 Wen changing the novenent path M,
n PD may be changed. The virtual canera CM nay be rotated while the

ection PDis fixed toward a predeterm ned position (such a

t he vi ew

,, 3 the

of the operation character CHl), thereby inproving flexibility of
rawor k. [0055] When the operation signal CS1 is inputted, the CPU

es the shift value » S corresponding to the input value IV

shown with the inputted operation signal CS1 according to the path
progr am MPPy hlefn t eh phayergi nchienesotvheneinght p4 opstmek 14¢2=i v ihe right

directio

n so that the shift value » S becones " S1, the CPU 2 co

which is
changi ng

mput es

t he shiftdivadweid ISP B roayt be iatpaut gwal ue Y anhi Th twasl | mpuotded. CMThen, the

Vi ew poi

nt PV is set on a position P21 which the shift value » S

paralle

shifted imatvh&etX o tiertezdi oh ifrent hlee vposwt damr 1t iomsPBhown fiik €hie | ower
Fig.5. [0056] |If the virtual camera CM approaches the background
stuch aasd tehe rwal ¢ § W 1 ard! YWORs 1 the ICR @c hexecult esp @spriotessi ng of

hand of
obj ect,
correcti
t he

ng the shift value ~ S which is described later. But, int
of the operation character CH1l), thereby improving

flexibility of the camerawork.
[0055]

When the operation signal CS1 is inputted, the CPU
2 computes the shift value AS corresponding to the
input wvalue IV which is shown with the inputted
operation signal €CS1 according to the path changing
program MPP. If the player inclines the right
joystick l4c2 in the rightdirectionso that theshift
value A S becomes AS1l, the CPU 2 computes the shift
value AS1 fromthe input value IVwhichwas inputted.
Then, the view point PV is set on a position P21 which
the shift wvalue A S1 parallel shifted in the +X
direction fromthepositionPll, as shown in the lower
hand of Fig.5.

[0056]

If the virtual camera CM approaches the background
object, such as the walls WL, and WLy, the CPU 2
executes a processing of correcting the shift value
AS which is described later. But, in this case the
virtual camera CM is located on the position P21 as
shown in Fig.5 without executing the processing of

correcting the shift value AS supposing that the
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virtwual canera CMis |located on the position P21 as shown in Fig.5 w thout
executing the processing of correcting the shift value S supposing that
t.he 26 virtual canera CM does not approach the walls W.L and WP,. 0 05 7
] As already nentioned, the operation signal CS1 from the right joystick
14c2 is set to be inputted into the CPU2 at a constant cycle (such as each
1/60 second) Wiile the right joystick 14c2 is inclined, that is, while the
operation signal CS1 is inputted, the above-nentioned processing of
changi ng the novenent path MP is successively executed. 0 0 58 1 if the
pl ayer changesu&he angke AQ Y daebki nigg ather blaght poystwak 114cRLi.n t he
right direction, the CPU 2 conputes the respective shift values A S
accordi ngaha theginput values 1V shown with the successively inputted
operation signals CSI. And the virtual camera CMis noved on a changed
novenent [path7 MPcl (full [ine) which parallel noved for the shift value A
S fromthe default path MPD in the +X direction. That is, the novenent path
MP i s changgd almterm € fienehaniged enby érfento [path tMRenl s fgoranl theldefawml t  path
MPD [00591 |If the player returns the right joystick 14c2 (by

the right joystick 14c2 is set to be inputted into

the CPU2 ataconstantcycle (suchaseachl/60 second) .

While the right joystick 14¢2 1is inclined, that is,

while the operation signal CS1 1s inputted, the

above-mentioned processing of changing the movement

path MP is successively executed.

[0058]

If the player changes the angle AG by inclining

the right joystick 1l4c2 in the right direction, the

CPU 2 computes the respective shift wvalues A 8

according to ithe input values IV shown with the

successively inputted operation signals CS1. And

the virtuwal camera CM i1is moved on a changed movement

path MPcl (full line) which parallel moved for the

shift value A S from the default path MP; in the +X

direction. That is, the movement path MP 1is changed

into the changed movement path MPcl from the default

path MP[J.

[0059]

If the player returns the right joystick 14c¢2 (by
releasing hold of the joystick, for instance) to the

standard position BP, the operation signal CS1 1is

not inputted, so that the CPU 2 changes the movement
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rel easing hold of the joystick, for instance) to the standard position BP,
the operation signal CS1 is not inputted, so that the CPU 2 changes the
nmovenent 27 path MP fromthe changed novenent path MPcl intothe de f au
1t pallL h WD again w thout executing the processing of changing the
novenent path MP. Thereafter, the virtual canera CMis noved on the
default path MPD- Supposing that the player returned the right joystick
14c2 to the standard position BP in this case , the virtual canera CMis
noved on the default path MPn. (00601 The operation character CHL is thus
noved in pheh ¥P direat tbre and: bhe vind uameanepa tGMM Bcioved ®nththe
default path MPD. When the virtual canmera CM passes through a position P12
, the playefamyti nglane M right ijroysvickdde? iexehetright dihection
again in order to see the rear side of the cylindrical portion CY. (00611
Tf the playercdseliimes ¢tlie rdilghtgioygti chrddcRoivremehe rigathdi MéBti on so
that the shift value A S becones AS2, the CPU 2 conputes the shift value A
S2 from Thernawpwlttaml ushey VvAra- g laameaye t©Mt Hes mboved nent i ohed. And
then, the view position PVis set on the position P22 which parallel noved
the shiftdevaluetA S2hiMPphe S EPOECt Ront fadnt hifePpasi ¢ Fone Pr2.ned

the right joystick 14¢2 to the standard position BP
in this case, the virtual camera CM is moved on the
default path MPg,.

(00607

The operation character CH1l is thus moved in the
+7 direction and the virtual camera CM 13 moved on
the default path MP;. When the virtual camera CM
passes through a positionPl2, theplayer may incline
the right joystick 14c2 in the right direction again
in order to see the rear side of the c¢cylindrical
portion CY.

[0061]

If the player inclines the right jJoystick 14c¢c2 in
therightdirection so that theshiftvaluelA Sbecomes
As2, the CPU 2 computes the shift value AS2 from
the input wvalue IV in a similar way to the
above-mentioned. And then, the view position PV is
seton thepositionP22 whichparallel moved the shift
value AS2 in the +X direction from the position P12.
(0062]

The wview position PY which has been set on the

position P22 is to be set inside the right wall WLg
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(00621 The view position PV which has been set on the position P22 is to be
set inside the right wall WLR 28 as shown on the right hand of Fig. 5, but,
the CPU 2 executes the processing of correcting the shift value A S which
is the main point of the invention according to the shifting val ue
correcting program SMP as shown in Fig. 3 . This processing of correcting
is executed according to the detecting area DA of F i . 4 (0063 1 For the
virtual caneral CM the detecting area DA for detecting the background
object which is adjacent to the virtual canera CMis set, as shown with an
broken | ime efhd@g. 4.n | hhthisigase, hahel defectiags arkeatDA ehs & Bpace
including the virtual cameral CM Concretely speaking, the detecting area
DA is a 2%eekangutars pahel Iret epiepedi ngspett cvet yehadd mg dlemgshst Df t he
three sides , 2XO 2YO and 2Zc, , a central position of which corresponds
with the waéweposi$ishid@V. i[s0064¢ nmEhien detdat tng fartelaeDArisendti @ahways a
rectangul ar parallelepiped so long as the area is the space including the
virtual cafera diagd Yyt have fahytshepey 2 Isuk e as e S phere. P Besites, the

detecting area DA does not always include the virtual camera CM so | ong
SMP as shown in Fig.3. This processingof correcting

is executed according to the detecting area DA of
Fig.4
(0063]

For the virtual cameral CM, the detecting area DA
fordetecting the backgroundobject whichis adjacent
to the virtual camera CM is set, as shown with an
broken line of Fig.4. In this case, the detecting
area DA is a space including the virtual cameral CM,
Concretely speaking, the detecting area DA 1s a
rectangular parallelepiped respectively having
lengths of the three sides, 2Xy, 2Yps and 2Z2,, 2 central
position of which corresponds with the view position
PV .

[0064]

The detecting area DA is not always a rectangular
parallelepiped so long as the area 1is the space
including thevirtual camera, andmay have any shape,
such as a sphere. Besides, the detecting area DA
does not always include the virtual camera CM so long
as the area can detect the background object which
is adjacent to the virtual camera CM. That 1s, the

detecting area DA may be an area which is actually
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as the area can detect the background object which

vi rt ual

actually 29 photographed by the virtual camera CM In this case, the
detecting area is changeably conmputed since the
vari abl e according to the state of the virtual canera CM such as zoom

is adjacent to the

canera CM That is , the detecting area DA may be an area which is

phot ographed area is

lens, and wi deangle. [ 00651in the processing of correcting

the shift val ue

AS, as to whether or not the detecting area DA contacts
wi th the background object is judged. if judging the contact of the

det ect i ngparea PDAA peh e domstiant wakuer AL SCImies st r act edt hriometahee shi f t
value A'S. On the contrary, when judgi ng
DA, the prbeessitngc tofnghangiand 4 e apvenehtl ypatdm R tisd exeouted; hasi ng

non-contact of the detecting area

t he

shift value A Sas it is when conputed without subtracting the shift value
A 3 [006alhoThag riaph¢fea CRY 2 5 dadsi tld ¥ iaxt alr Epagetdath e BA bat of the

vi rt ual

hand

space data file I AF according to the shifting value correcting
program S\VP, tdnel vjiudges lascadmsnet Katl, os thoh téhe dét@rt iy aread DA

contacts with the background object,
det ecti ng” afea DAlcont acts with the right wall WR as shown in the right

[0065]

In the processing of correcting the shift value
AS, as to whether or not the detecting area DA
contacis with the background object is judged. If
judging the contact of the detecting area DA, a
constant value A Scr is subtracted from the shift
value A 5. On the contrary, when judging
non~-contact of thedetectingarea DA, theprocessing
of changing the movement path MP is executed, using
the shift value AS as it is when computed without
subtracting the shift value AS.

[0066]

That is, the CPU 2 reads the virtual space data
IAD out of the virtual space data file IAF according
to the shifting value correcting program SMP, and
judges as to whether or not the detecting area DA
contacts with the background obiect, such as the
walls WL, and WLg. The detecting area DA contacts
with the right wall WLp as shown in the right hand
of Fig.5, so that the CPU 2 judges the contact of
the detecting area DA and subtracts the constant

value A Ser from the shift value A S2.
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of Fig.5 so that the CPU 2 judges the contact of the detecting area DA and
subtracts the constant value A SCT fromthe shift value AS2 . 30006 7 1
Thi s judgnment and subtracting processing is repeated till the judgnent is
that the detecting area DA does not contact with the background object.
When repeatedly subtracting the shift value A S2 so as to becone A S3 ,
the detecting area DA does not contact wth the right face W.R, as shown in
Fig. 5. Then, the CPU 2 judges that the detecting area DA does not
contact with the right wail WIR 0 0 6 8 1 If judging non-contact, the CPU 2
sets the vpew7 position PV on a position P23 the shift value A S3 parall el
noved fromthe default path MPD in the +X direction and sets the virtual
canera CM onhtike ‘oSidrontP23 ndhats st riaker vkt ual r cares i@ i si sl ocat ed
at a position a distance X0 apart fromthe right wall WLR [00691 The inmge
processi nge pridt 8ddi $Allays @ jphdyogrraphies timaget br tike de splray aldeacanera CM
| ocated on the character CH2 hidden at side of the cylindrical
phot ogr aphedid eegect contact with the background object. When

repeatedly subtracting the shift value AS2 so as

to become A S53, thedetecting area DA does not contact

with the right face WLg, as shown in Fig.?5. Then,

the CPU 2 judges that the detecting area DA does not

contact with the right wall WLg.

[0068]

If judging non-contact, the CPU 2 sets the view

position PV on a position P23 the shift value A

S$3 parallel moved from the default path MPp in the

+X direction and sets the virtual camera CM on the

position FZ23. That is, the wvirtual camera CM 1is

located at a position a distance Xy apart from the

right wall WLg.

[0069]

The image processingunit 8displays aphotographed

image on the display 11 on the basis of the virtual

camera CM located on the position P23, and the enemy

character CHZ hidden at the position P5 on the rear

side of the cylindrical portion CY appears on this

photographed image.

[(Q070]

When the operation signal CS1 showing the contact

between the detecting area DA and the right wall WLy
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007 01 Wen onthe basis of the virtual position P23, and the eneny the
position P5 on the portion CY the operation signal r e ar appears on this
CSI showi ng the contact between the detecting area DA and the right wall
W.l~ 31 (that is, the shift value » Sis bigger than ~ S3) is inputted, the
shift value ~ Sis anended into the value » S3 with which the right wall
WLA and the detecting area DA do not overlap, simlar to the
above-nentioned. Then, the virtual canmera CM noves on a changed novenent
path MPc2 (full line) after noving the shift value » S3 in the +X direction
from the(dekaul { spatdnh dPbnh 1 ntowheruwordls ihepmygaentthpat hAMP3 s anmended
into the changed novenent path MPc2, making the position of the canera
whi ch is iasingaiedehy, theepsayeft (¢he uvmvénent s pank M) d T ham thiee
background object. [0071} apart While the player can thus freely set the
posi tion vef wdeAvest uak tdameiha €M (ttihe W ewhposkkildn PUk ,atbe the

detecting area DA do not overlap, similar to the

above-mentioned. Then, the virtual camera CM moves

on a changed movement path MPc2Z (full line} after

moving the shift value A S3 in the +X direction from

the default path MP;,. In other words, the movement

path MP 1is amended 1nto the changed movement path

MPc2, making the position of the camera which 1is

instructed by theplaver {the movement path MP) apart

from the background object.

[0071]

While the playver can thus freely set the position
of the virtual camera CM (the view position PV), the
position of the virtual camera CM 1s limited in a
narrow path, such as the cave CV, s0 that the distance
between the virtual camera CM and the background
object, such as +t+he walls WL,, WLy is not a
predetermined value nor lower,

[0072]

The virtual camera does not enter the background
object, properly maintaining free control of the
operation of the camera, SO that a proper
photographed image can be stably displayed while

flexibly setting the position of the camera even if

the field FD has many obstacles therein.
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posi-tion of the virtual camera CMis |imted in a narrow path, such as the
cave CV, so that the distance between the virtual canmera CM and the
background object, such as the walls WL, Wk is not a predeterm ned val ue
nor lower. [0072] The virtual canera does not enter the background object,
properly maintaining free control of the operation of the canmera, so that a
proper photographed i nage can be stably displayed while flexibly setting
the position of the canera even if +the field FD has many obstacl es therein.
32 E 0073] In the above-nentioned processing of correcting the novenent
path MP, the=hjft value » S is conputed. But, any processing of correcting
is avail able as long as the novenent path MP can be corrected according to
a change form die aafarveommechangingd theo sevesenty pat hcM? by cseil ggti ng one
A a plurality of paths which are set in the field FD in advance, an

optional pakthmwhiche daes anot voontact yhth ¢ he 1 det actiing asepuRA gy be
selected froma plurality of paths as the novenent path MP. [0074] When
pressing Bhe righty jroystiecks 14e?2 ¢ A the axical i ngeriteradiariechbdre t her eof
while being inclined in the processing of correcting the shift value ~ S,
an long as the movement path MP can be corrected

according to a change form. In a form of changing

the movement path MP by selecting one of a plurality

of paths which are set in the field FD in advance,

an optional path which does not contact with the

detecting area DA may be selected from a plurality

of paths as the movement path MP.

([0074]

When pressing the right joystick 14c2 in the axial
center direction thereof while being inclined in the
processing of correcting the shift value A S, an
operation signal CS2 1s inputted in the CPU 2 from
the right joystick 14c2. Then, the CPU 2 stores the
shift valueA S in a predetermined data area of the
RAM 5, maintaining the shifting value AS at the time
when the operation signal CS2 has been inputted.
[0075]

Let us suppose that the plaver presses the right
joystick 14c?2 in the axial center direction thereof
while the right joystick 14c2 being inclined in order
to fix the shift value AS on A 33 when moving the

virtual camera CM on the changed movement path MPcZ.

(00761

33



operation signal CS2 is inputted in the CPU 2 from the right joystick 14c2.
Then, the CPU 2 stores the shift value A Sin a predeterm ned data area of
the RAM 5, nmaintaining the shifting value » S at the tine when the
operation signal CS2 has been inputted. [075] Let us suppose that the

pl ayer presses the right joystick 14c2 in the axial center direction
thereof while the right joystick 14c2 being inclined in order to fix the
shift value S on "S3 when noving the virtual canmera CM on the changed
novenent path MPc2. [0075] 33 The shift value A S at the tinme when noving

the virtuathearera rGM ¢n 1tthe ghanged mpMenBRtyPakh IMCRoW Snd S3has shown
-in the right hand of Fig. 5 so that the CPU 2 receiving the operation

signal CS2isttares cthes shi € wal ueh A S8 dmgadpmedet erem nedadat ¥meea of the
RAM 5 according to the path changi ng program MP . Wen storing the shift
val ue A SBsih 5l3e BRAM hbwn tihe shief tr ivahtehArS1i s£f Fxefd. 6n ASI h&respective
of the operation signal CSI inputted fromthe right joystick 14 c2 , s o
t hat the wvhet d&dlU canee a eGM hoves hono pke ahapged hpurenent s path dWPe2 t oget her
with the novenent of the operation character CH even if the player
returns theeright fjtoystilcke 14c23t dit he staddardrpdsi¢domBPa. athat is, the
changed novenent path MPc2 is fixed as the novenent path MP by fi xing

of the RAM 5 according to the path changing program

MPP. When storing the shift value AS53 in the RAM

5, the shift value AS is fixed on AS3 irrespective

of the operation signal CS1 inputted from the right

joystick 14c¢c2, so that the virtual camera CM moves

on the changed movement path MPc2 together with the

movement of the operation character CH1 even 1if the

player returns the right Joystick 1l4cz2 to the

standard position BP. That is, the changed movement

path MPc2 is fixed as the movement path MP by fixing

the state of change shown by the shift value AS.

{00771

If the right joystick 14c¢c2 is again pressed in the

axial direction therecf after inputting the

operation signal CSZ from the right joystick 14c2

in the processing of correcting the shift value, an

operation signal CS53 1is set to be inputted, When

inputting the operation signal C353, the CPU 2 sets

the shift value A S which is stored in the RAM 5 on

NULL, and changes the movement path MP from the

changed movement path MPc2 into the default path MP,.,

(00781
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the .state of change shown by the shift value AS. 007 7] If the

j oystick

14c2 is again pressed in the axial direction thereof after

right

i.nputting the operation signal CS2 fromthe right joystick 14c2 in the
processing of correcting the shift value, an operation signal CS3 is set to
ed. When inputting the operation signal CS-11, the CPU 2 sets the

be inputt
shift val
novement
VP-) . [
t he axi al

return to the default path MPD when the operation character

ue A S whichis stored in the RAM5 on NULL, and changes t

he

path MP fromthe changed novenent path MPc2 into the default path
007 8134 TTf the player presses the right joystick 14 c2 in
cent em«lifeatioOn paai Nisier ofer rtikgh tt e v vicrtdsal 1 eaner anCM may

CHl passes

t hrough athposidien P4 modrt hei verdiuab ncares anCMi eaehesr thea tpash &i on P24
the CPU 2 receives the operation signal CS 3, and sets the shif val
which is sitaued cemdhe M5 yon Nl racceridh pgdied 4 he patat chapgi ng

program MPP, and changes the novenent path MP from

ue A 3

t he changed novenent

path MPc2vhetro the defauktt jpahhchWPbDa xQOr7 CH Thpr,s the wirtualglcapera CM i s
noved fromthe position P24 to a position P14 on the default path

shown in

#pg.i5 1iand H4 apvedtbe therdefalul tamera CM reaches the
positicon P24, the CPU 2 recelives the operationsignal
CS3, and sets the shift value AS which is stored
in the RAM 5 on NULL according to the path changing
program MPP, and changes the movement path MP from
the changed movement path MPcZ2 into the default path
MPyp.

[0079]

Then, the wvirtual camera CM is moved from the
position P24 to a position P14 on the default path
MPp, as shown in Fig.5, and i1is moved on the default
path MP,, so that the operation character CH1 passes
through the cave CV from the exit EX.

(0080

The player can thus freely maintain the changed
movement path MPcZ which the player desires as the
movement path MP with the operation signal CS2.
Furthermore, tfthe changed movement path MPc2 can
always return to the default path MPp, with the
operationsignal €353. Therefore, aproper image can
be stably displayed with a simple operation of the
right joystick 14c?2, thereby impreoving the

operability of the camera while maintaining the
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pat-h MPD, so that the operation character CHL passes through the cave CV
fromthe exit EX. (00801 The player can thus freely maintain the changed
nmovenent path MPc2 which the player desires as the novenent path MP with
t he operation signal CS2. Furthernore, the changed novenent path MPc2 can
al ways return to the default path MPF, with the operation signal CS3 .
Therefore , a proper image ¢ a ri  be stably displayed wwth a sinple
operation of the right joystick 14c2, thereby inproving the operability of
the canmera while maintaining the 35 flexibility of operation of the canera.
0 0 8 11f+linekhe abover nemt ioned efrbodi neat tHéecianvention is the gane
software GSW But, the invention may be a gane nmachi ne, for instance, as
| ong as tiheo game rmachi ne has programnms conprised of various kinds of
prograns in the gane software GSW such as the program PGP and PDP, and the
har dwar e t Mrrough ewhibohv hen e ptograedf emct © drisn e h KDUSTIREAL nARPLEGCABLLITY 0 O
8 2 1 The invention can be applied to gane software for operating a virtual
canera Ands the igwenrt infcanrrbe G380 applt ed tttoe a iganeniechn nerafwor hone
use, a portable gane machine , a gane machine f or an arcade,

be a game machine, for instance, as long as the game

machine has programs comprised of variocus kinds of
programs in the game software GSW, such as the program
PGP and PDP, and the hardware through which the

program functions.

INDUSTRIAL APPLICABILITY
[0082]

The invention can be applied to game socftware for
operating a virtual camera. And, the invention can
be also applied to a game machine for home use, a
portable game machine, a game machine for an arcade,
a mobile phone, a PDA (personal digital assistant),

and a personal computer.
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a nobil e phone, a PDA (personal digital assistant) and a personal conputer.
36 CLAIMS |I. Gane software having a programfor getting a conputer to
execute a gane for controlling to nove an operation object operable
according to a signal froman input neans in a field produced in a

t hree-di nensi onal virtual space, conprising: said gane software having
program for getting said conputer to further execute the foll ow ng
procedures: a procedure for producing and |ocating polygon, for producing
pol ygons of said operation object and a background object conprising said
field anmdLfam$ocating said polygons in said three-dinensional virtual
space; a procedure for controlling to nove operation object, for
controlling to nove said operation object in said three-dinmensional virtual
space, where said background object was |ocated by said procedure for
produci ngl afdrhocas ¢ fig- ok pgoha vaceor dingo togsadd  Spgnat efrioimsai d i nput
nmeans; a procedure for controlling to nove virtual canera, for controlling
to nove a vicrtruph tcanera o Cwsettd npeaceviiew areatirmst Hé ngaitd move

t hree-di nensional virtual space so as to follow said operation object
control |l ed Bo be® awedd by shid Ppr ooedurd Fecrecording to a signal

from an input means 1in a field produced in a
three~dimensional wvirtual space, comnprising:
said game software havingprogram for getting
said computer to further execute the following
procedures:

a procedure for producing and locating
polygon, for producing polygons of said operation
object and a background object comprising said field
and for locating said polvygons in said
three-dimensional virtual space;

a procedure for controlling tomove operation
object, forcontrolling tomove salidoperationobiject
in said three-dimensional virtual space, where said
background object was located by said procedure for
producing and locating polygon, according to saild
signal from said input means;

a procedure for controlling to move virtual
camera, for controlling to move a virtual camera for
setting a view area inside said three-dimensional
virtual space so as to follow said operation object
controlled to be moved by sald procedure for

controlling to move operation object on a path which
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controlling to nove operation object on a path which 37 is set in said
t hree-di nensional virtual space as a novenent path of said virtual canera;
a procedure for changi ng novenent path, for changing said novement path of
said virtual canera froma default path which is in advance set in said
t hree-di nensional virtual space into a different path rather than said
default path according to said signal fromsaid i nput neans; a procedure
for instructing changed path novenent, for instructing said procedure for
controlling to nove virtual canmera to control said virtual canera to nove
on said nhyerent path changsedr eby San@ ps 0eedur evfior+ ghangs pg swvegrent path
from said default path; a procedure for producing and di spl ayi ng
t wo- di mensi eral eingage, pharh ppaduchag av itrwos dinensmenal ; i mage by rendering
of said polygon inside said view area which is set by said virtual canera
controlled to be moypead bydsat d poaceduse fiong oentenklning &ahmpveovi rt ual
canera, and for displaying said two-dinensional inage on a display;, a
pr ocedur ec iam conputsiangddinstiamwe,n f gra tdonput $ ag A Wi sttanck betmween sai d
virtual canera which noves on said novenent path changed by said procedure
f or changi ngmmeyeheht ypat hparkdh said c thackgt ouadiobnect 4 otated saidaid
t hr ee- di nensi onal

three-dimensional wvirtual space into a different

path rather than said default path according to said

signal from said input means;

a procedure for instructing changed path
movement, for instructing said procedure for
controlling to move virtual camera to control said
virtual camera to move an sald movement path changed
by said procedure for changing movement path from
said default path;

a procedure for producing and displaying
two-dimensional image, for producing a
two-dimensional image by rendering of said polygon
inside saild view area which 1is set by said virtual
camera controlled to be moved by said procedure for
controlling to move virtual camera, and for
displaying said two~dimensional image on a display;

a procedure for computing distance, for
computing a distance between said virtual camera
which moves on said movement path changed by said
procedure for changing movement path and said

background object located in said three-dimensional

virtual space by saild procedure for producing and
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virtual space by said procedure for producing and 38 | ocating polygon; a
procedure for detecting background object, for detecting said background
obj ect having said distance conputed by said procedure for computing

di stance, which is a predeterm ned value or | ower; and a procedure for
instructing to correct novenent path, for instructing said procedure for
changi ng novenent path to correct said changed novenent path so as to nmake
said virtual canera apart from said background object detected by said
procedure for detecting background object. 2. The gane software according to
claim1l, hereiingsardlgamensoftware has a programfor getting said

conputer to further execute a procedure for controlling view direction, for
controlling a view pdioeetinore dfo saleteiat ualg banekar canddac briccetdure for
instructing change of view direction, for instructing said procedure for
control |l i hgrvigwtedit ot onatic! changeg saivh ¥i ew decdct hew iof gsaial dvi rt ual
canera according to said signal fromsaid input neans. 3. The gane software
accordi ngdt 6 tcdarm Lowkeriet A bsai daprdocedarce 4 o schiangi e MbWenent pat h

changes said novenent path of said virtual camera according 39
distance, which is a predetermined value or lower;

and

a procedure for instructing to correct
movement path, for instructing said procedure for
changing movement path to correct sald changed
movement path so as tomake saidvirtual camera apart
from said background object detected by said

procedure for detecting background object.

2. The game software according to claim 1, wherein
sald game software has a program for getting said
computer to further execute a procedure for
controlling view direction, for controlling a view
direction of said virtual camera, and a procedure
for instructing change of wview direction, for
instructing salid procedure for controlling view
direction to change said view direction of said
virtual camera according to said signal from said

input means.

3. The game software according to claim 1, wherein
said procedure for changing movement path changes

sald movement path of said virtual camera according
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to a first signal fromsaid i nput nmeans, and said gane software has a
program for getting said conputer to further execute a procedure for fixing
novenent path, for fixing a changing state of said novenent path changed
by said procedure for changi ng novenent path according to a second signal
fromsaid input neans, and a procedure for returning to default path, for
changi ng said novenent path of said virtual canera from said novenent path
sai d changing state of which has been fixed by said procedure for fixing
novenent path into said default path according to a third signal fromsaid
i nput neans. a4 f£iAsganeigachi n€ fon eanitd oilnivngtt eadwrne ,ammapersd i dn obj ect
operabl e according to a signal froman input neans in a field produced in a
t hr ee- di neasiconalf twiantaala spape, o goaPr ESimge treamsy ari produginge and
| ocating polygon, for producing polygons of said operation object and a
backgr oundoobjuect heanprs sizng: s a# dpfricet ddande f bp r [focat nrRY rsaive npoh ygons in
said three-dinensional virtual space; neans for controlling to nove
oper at i onp adhj ect ¢ rf dri conty ol | ¢ hg i nove sate¢ operatiich robjyeatenitn said
t hree-di nensi onal virtual space, where said background object was | ocated
by sai d neatd fdrangesdici vg aAd F ocatd ng péloygeni a agdordimgves saitd 40
signal from said input neans;

path according to a second signal from said input

means, and a procedure for returning todefault path,

for changing salid movement path of said virtual

camera from said movement path said changing state

of which has been fixed by said procedure for fixing

movement path into said default path according to

a third signal from said input means.

4., Bgamemachine for controlling tomove anoperation
object operable according to a signal from an input
means 1in a field produced in a three-dimensional
virtual space, comprising:

means for producing and locatingpolygon, for
producing polygons of said operation object and a
background object comprising said field and for
locating said polygons in sald three-dimensional
virtual space;

means for controlling toe move operation
object, forcontrolling tomove saidoperaticnobject
in said three-dimensiocnal virtual space, where said
background object was located by said means for

producing and locating pclygon, according to said
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means for controlling to nove virtual canera, for controlling to nove a
virtual camera for setting a view area inside said three-di nensiona
virtual space so as to follow said operation object controlled to be noved
by said neans for controlling to nove operation object on a path which is
set in said three-dinensional virtual space as a novenent path of said
virtual camera; neans for changi ng novenent path, for changing said
novenent path of said virtual camera froma default path which is in
advance set in said three-dinensional virtual space into a different path
rat her thahgsa U defaul ts goad h iageordimgatne said signal fromsaid i nput
means; neans for instructing changed path novenent, for instructing said
procedure for conted it énigotoc opdvieo vilritualt caney a Yo rdontiot aga davirt ua
camera to nove on said novenent path changed by said neans for changing
nmovenent parhchmont sdildl def agl fopat v vwehing & brc preducihgr avd tdi spbayi ng
t wo- di nensi onal i nage, for_producigg a_ two-dinensional inage by rendering
of said pol y§g&r¥ frsidelsgiidi i 6w adedhiht eh disngats bynsd dvirrtwal canera
controlled to be noved by said nmeans for controlling to nove virtua
canera, andafst @Pspldayi n§Osaild® LW i nBAgi Dnaf Pieege 16 a 8Pspt af; 41
means for conputing distance, for conputing .
controlled to be moved by saldmeans for controlling
to move operation object on a path which is set in
said three-dimensional virtual space as a movement
path of sald wvirtual camera;
means for changing movement path, for
changing said movement path of said virtual camera
from a default path which is in advance set in said
three-dimensional virtual space into a different
path rather than said default path according to said
signal from said input means;
means for instructing changed path movement,
for instructing said procedure for controlling to
move virtual camera to control said virtual camera
to move on said movement path changed by said means
for changing movement path from said default path;
mearns for producing and displaying
two-dimensional image, for producing a
two-dimensional image by rendering of said polygon
inside sald view area which 1s set by said virtual
camera controlled to be moved by said means for

controlling to move virtual camera, and for

displaying said two-dimensional image on a display;
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a distance between said virtual canera which noves on said novenent path
changed by said neans for changi ng novenent path and sai d background object
|-ocated in said three-dinensional virtual space by said neans for producing
and- | ocati ng pol ygon; nmeans for detecting background object, for detecting
sai d background object having said distance conputed by said nmeans for
conputing distance, which is a predeterm ned value or |ower; and neans for
instructing to correct novenent path, for instructing said neans for
changi ng novenent path to correct said changed novenent path so as to nake
said virtual canena =aparfofxr @msaiud 1 backdrouacdc «obj eeb rdetesped bygsai d
means for detecting background object. 42

a distance between said virtual camera which moves

on said movement path changed by said means for

changing movement path and said background object

located in said three-dimensional virtual space by

sald means for producing and locating polygon;

means for detecting background object, for

detecting said background object having said

distance computed by said means for computing

distance, which is a predetermined value or lower;

and

means for instructing to correct movement

path, for 1i1nstructing said means for c¢changing

movement path to correct said changed movement path

s0o as to make said wvirtual camera apart from said

background object detected by sald means for

detecting background object.
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