TI TLE OF THE | NVENTI ON GAME SOFTWARE AND GAME MACHI NE
TECHNI CAL. FIELD [0001] The invention relates to gane
software and a gane nachine for stably displaying a
proper photographed inmage while flexibly setting a
position of a canera even if a field has many

obst acl es therein. BACKGROUND ART [0002] "Gane ”mmmmmmm
software"” in the specification includes
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vari ous kinds of data" may be stored in a nenory nmeans
, such as a ROM di sc, together wth the program
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[0003] In such kind of gane software, a virtual canera
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path of a virtual canmera is fixedly set in advance
image while flexibly setting a position of a camera

t he *159159*

even if a field has many obstacles therein.

BACKGROUND ART
[0002]

“Game software” in 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,.“the related
various kindsofdata” maybestoredinamemorymeans,
such as a ROM disc, together with the program.
Furthermore, these data may be stored in an outside
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 is that a movement



in a path, and the virtual canmera is noved along this
nmovenent path. It is convenient to fix this novenent
path of the virtual canera wi thout freely changing
since such a path is narrowin its wdth, and a
position of the canmera is limted in order to obtain
a proper (that is, the virtual canera does not enter
a wall or the like.) photographed inage [0004] If
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of the virtual canera. If so, the virtual canera
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to 2 ﬁrovi de gane software and a gane machine for
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If the movement path of the virtual camera is
completely fixed, the game software does not have
a flexibility corresponding to an individuality of
each user since the individualities of the users are
respectively different.

[0005]

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

[0006]

Then, the object of the present invention is to



di spl ayi ng a proper photographed imge while flexibly
setting a position of the canera even if a field has
many obstacles therein, taking the above-nentioned
circunstances into consideration. D SCLOSURE OF THE

I NVENTI ON [ 00071 The invention is gane software (GSW
having a programfor getting a conputer (1) to
execute a gane for controlling to nove an operation

pPQLQC&e(gaQﬁg s waPeLabhe %Cg;od&rlﬁi%?ﬁathq ansi gnal drgm1y

an i nput ans 4) 1n a fiel produced in a
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e gane sof twar aving program for getting
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procedures: a procedure for producing and | ocating
a pdygoa (RER) , faiyprodeaia@lpel yagonsrefid hetaking the
operation object (CHL) and a background object (e . g.
aMbR)e -coenprt 56 ng d hei ticeins targce €VE rand tom 4 bdatiagion .
t he polygons in the three-dinensional virtual space
(3DS) ; a procedure for controlling to nove operation
object (PGP) , for controlling to nove the operation
DDOBCEAASPBHL)OFNn THE tINYeBNdI I@Nsi onal virtual space
(3DS) , where the background object (W.R) was | ocated
[ BOBY k he procedure for producing and | ocating pol ygon

(PGP) , according to the signal _fromthe input neans
The 1nvention is game software (GSW) having a

program for getting a computer (l) to execute a game
for controlling to move an operation object (e.g.
CH1l) 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 object (e.qg.
WLg) comprising the field (e.g. CV) and for locating
the polygons in the three-dimensional virtual space
(3DS) ; |

a procedure for controlling tomove operation
object (PGP), for controlling to move the operation
object (CH1l) in the three-dimensional virtual space

(3DS), where the background object (WLgr) was located




(14) ; a procedure for controlling to nove. virtua
canera (CWP), for controlling to nove a virtua

camera (CM for setting a view area inside the

t hr ee- di nensi onal virtual space (3DS) so as to follow
the operation object (CHl) controlled to be noved by
the procedure for controlling to nove operation
object (PGP) on a path which is set in the
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(fefault path (MPD) which is in advance set in the
t hree-di nensi onal virtual space (3DS) into a

differegtppddeiude Hor MU ta% showy idb hhEvR) virtual
rather than the default path according to the signa

cdmemathewppyt seanscoh#yol 18 pyocedumeofrer a virtual
i nstructing changed path novenent (MPP), for

cangtraict(qug) t hRopr osedur enfgjora cohemol higa t . mpvele the
virtual canmera (CWP) to control the virtual camera
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in Fig. 5) changed by the procedure for changing
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procedure for produci ng and di spl aying 4
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t wo- di mensi onal inmage by rendering of the polygon
object (PGP) on a ‘path which 1s set

in the
three-dimensional virtual space (3DS) as a movement
path (MP) of the virtual camera;

a procedure for changing movement path (MPP) ,
for changing the movement path (MP) of the virtual
camera from a default path (MPp) which is in advance
set inthe three-dimensional virtual space (3DS) into
adifferent path (e.g. MPcl as shown in Fig.5) rather
than the default path according to the signal from
the input means (14) ;

a procedure for 1instructing 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 as showninFig.5) changed by the procedure
for changing movement path (MPP) from the default
path (MPp) ;

a procedure for producing and displaying



inside the view area which is set by the virtua
canera (CM controlled to be noved by the procedure
for controlling to nove virtual canera (CW), and for
di spl ayi ng the two-di mensi onal inmage on a display

(11) ; a procedure for conputing distance (SMP) , for
conputing a distance between the virtual canera (CM
whi ch noves on the novenent path (MP) changed by the
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di stance (SMP), which is a predeterm ned value (e.qg.

cXA)x rox 1 Ldawss ; tanch @v pr acieddne I ot amst AUQIdWP ) 1,0 and for
correct novenent path (SMP) , for instructing the
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the changed novenent path (e . g . MPc2 as shown in

(Flg.; 5) so as to nake the virtual canera (CM apart
fromthe background object (WR) detected by the
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[0008] .5 According to this aspect of the invention, |f

C‘?ﬁ@“’@/’rptgualdéérﬁﬁcm%ﬁﬁ@aéﬁ’&vt%tﬁédkg:%ﬁéa (CM)

obj e
whi%h 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 wvirtual space (3DS) by the
procedure for producing and locating polygon (PGP) ;

a procedure for detecting background object
(SMP), for detecting the background object (WLg)
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 instructing to correct
movement path (SMP), for instructing the procedure
for changing movement path (MPP) to correct the
changed movement path (e.g. MPc2 as shown in Fig.5)
s0o as to make the virtual camera (CM) apart from the
background object (WLy) detected by the procedure
for detecting background object (SMP) .

[0008]



(e . g0 WR) , the novenent path (MP) is corrected (e
. g. into MPc2 as shown in Fig.5) so as not to
further make the virtual canera (CM close to the
background object (WR), so that the virtual canera
does not enter the background object. Even if a field
has many obstacles, a proper photographed i mage can
be stably displayed while flexibly setting a position
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Anot her aspect of the invention is the ganme software
stably displayed while flexibly setting a position
of the camera.

([0009]

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 virtual
camera, thereby further improving the flexibility

of the operation of the camera while stably

displaying a photographed image.




wherei n the procedure for changi ng novenent path

(MPP) changes the novenent path (MP) of the virtual
camera according to a first signal (CS1) fromthe

i nput nmeans (14), and the ganme software (GSW has a
program for getting the conmputer (1) to further
execute a procedure for fixing novenent path (MPP) |,
for fixing a changing state (e.g. A S) of the novenent
( ®8uhy { MP) changed by the procedure for changing
nmovenment path (MPP) according to a second signal

(£28)c f e b bla&: ¢ BRUE HEaRS, d A4)i on 8N & @@%@M&f tQare,
returning to default path (MPP), for changing the
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novenent path (MP) the changing state (e.g. A S) of

(MRIiFOh dias nees £ hxeethddye hlda Prpgedur@d proffi XinW virtual
novenment path (MPP) into the default path (MPD)

caseardi ag dord ity r d osignak (GS3} ifgwalt he § nputf AeaNsc he
(14). [00121 According to this aspect of the

inpwentmeana pllayer acah theelgahiex shétstate dfGIHe has
changed novenent path (e . g. AS) , and at the sane

atbpwgrha npvengwt pamg the) eovpanged stlatetfe.furAher
S) of which has been fixed can be always returned to
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of the canera easier. Therefore, the operability of
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fI Xi |I|t operation of the canera.
% ? y ang%d %y t%e 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 (MPyp)
according toathirdsignal (CS3) fromthe input means
(14) .

[0012]

According to this aspect of the invention, aplayer
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 (MPyp),
thereby making the operation of the camera easier.

Therefore, the operability of the camera can be



[00131 Besides , another aspect of the invention is a
gane machi ne having the above-nentioned
characteristics [0014] The nunber in parentheses
shows the corresponding elenent in the drawi ngs for

t he sake of convenience in order to easily understand
the invention, accordingly, the present descriptions
are not restricted and bound by the descriptions on

ilhgtero E@Ni I%1'§‘illées’i §n’that:[1§i [ﬁiﬁe{nfleig I]E;&_k?.rﬂ)f’fg%lf of

e Interprete y these n ers.

o PESCR PEHION, &F {ORAWLNGS: »[00151 [Fig.11 Fig. 1 is a

vi ew showi ng a control block of a gane machi ne.
(DB 1 Fig.2 is a side view showing a right joystick

(a part thereof is omtted). [Fig.3] Fig.3 is a view
sBewinged ,Shnuct Hee Gfs gaue oofdmarenviehi 9idh Rig.Agame

is a view conceptually showing a virtual canera.

m § Eihgl. 19é 4 9im g & had alppee -9ech itdnah e di €WashiostRE: Bstics .
cave which is an instance of a field (a part thereof
[DO1lon tted). EXPLANATI ON OF REFERENCE NUMBERS [ 0016]

1... ... conputer, game nachi ne (gane machi ne)

The number in parentheses shows the corresponding
element in the drawings for the sake of convenience
in order to easily wunderstand the invention,
accordingly, the present descriptions are not
restricted and bound by the descriptions on the

drawings. Besides, thepresentinventionshouldnot

be interpreted by these numbers.

BRIEF DESCRIPTION OF DRAWINGS

[0015]

[Fig.1l] Fig.l 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 is omitted).

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

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

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

is omitted) .



2... ...nmeans for producing and | ocating pol ygon,
nmeans for controlling to nove operation object, neans
for controlling to nove virtual canera, neans for
changi ng novenent path, nmeans for instructing changed
pat h novenent, neans for conputing di stance, neans
for detecting background object, neans for instructing
to correct novenent path (CPU) 3DS......
t hr ee- di nensi onal virtual space 8...... means for
produci ngand di spl ayi ng two-di nensi onal i mage
E% b TBGPREQEASSHRY #!E'F‘E)RéﬁbE C%!UM'BERS' -spay 14
...... I nput means(controller) ANP......procedurefor
[ ®HQ&uUci ngand di spl ayi ng two-di nensi onal inmage, means
forproduci ng and di spl ayi ng two-di mensi onal inmage
1.(1 :rxmngmceeﬁs;! REamPBr Qg4 i fdll.(game. rPERAH O
obj ect (operation character) CM.. ...virtual canera
2. CSlmeans - £ bkl plr sd @oadln § opgHaAl o BEANMAIN0 1 CGDn, means
second signal (operation signal) CS3... ... third
fSrgoan{openathgntsi gate operation object, means for

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

3DS.. ..three-dimensional virtual space

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

11. .display

l14.. .input means (controller)
ANP.. ..procedure for producing and displaying
two-dimensional image, means for producing and

displaying two-dimensional image (image processing

program)

CHl.. ..operation object {(operation character)

CM.. ..virtual camera

CS1l.. ..first signal (operation signal)

CS2.. ..second signal (operation signal)

CS3.. ..third signal (operation signal)

CV.. .field (cave)

CWP.. ..procedure for controlling to move virtual



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 camera (canmerawork processing

program) FD . ... field GSW.. ... gane software MP
. movenent path MPD... ... default path MPP..

?memaoce lfroecgaﬁnﬁga?g gcgﬁ\ﬁer'@fﬁlﬁ%hv1eq50&§ql€@tlon

instructi ng cnange nmovenent procedure for

p £b ¥ FRVEmBNt Pathu PE Q‘ﬁ%dléfk?a hele oUW ONGitkRction,
default pat h, means for changing "novenment path, means

pfokddigkkuct bRy charges patdy HRYedBRie (ﬁﬂ\tedﬁﬁiall Pehfera
changi ng program PD . .view direction PDP..

(camywerdurle baro cpée@umajg p&ﬂ(ﬁigd‘laﬁ‘rm ayi ng
t wo- di nensi onal inage, nmeans for producing and
Foli.splAyeng t wo- di mensi onal i mage (i nage data
produci ng program) PGP... ... procedure for producing
Gand |.ogamengspdtwgeme procedure for controlling to
nove operation object, neans for producing and
MlPocatriungemoeWgorpatrbans for controlling to nove
operation object (polygon processing programn SM..
MPp.. prdeéawrletf &2 Ehnputing di stance, procedure

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

PD.. ..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
controlling 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 novenent path, nmeans for 10
computi ng di stance, neans for detecting background
obj ect, neans for instructing to correct novenent
path (shifting value correcting programj WR ... ..
background object (right wall) AS ... ... changing
state (shifting value) BEST MODE FOR CARRYI NG THE

c %H}éﬂ\ﬂ d[ioso%%]n &S, SH%‘M&é NeEhOgelt e cd 1%?%‘9%%‘%;@ g‘é und

is a gane machine "for hone use, and ha

o%&@%@?dMéHngh@HE £ $ P FLEHOPR §CRSS Ok o rA M hoRement
M5, an image processing unit™8, a sound processing

pdRht Psha MDY vHilSte r8ddefe ét AN Y bytarfnce 13
are connected with the CPU 2 through a bus 3. [0018]

WP e & c figsCo A nfdinsbHast ag i ghay age 1medi um and i s
an optical storage nedium A gane software GSW
Aconpr.isednefi PHOoF @8 can(s dat@t Whigchv ane lpcessary
for execution of a ganme is stored in the nmenory disc
6. The ganme nmachine 1 executes a predeterm ned gane
according to the ganme software GSWwhich is stored in
BERE me@DEy MO8c GARRYeL NENTIHE diIEVENAAE®P N7 reads the
grograns and the data out of the ganme software GSWin
[¥Bdpbhse to the instruction fromthe CPU 2, and

outputs a signal corresponding to the read contents.
As shown in Fig.1l, a gamemachine l 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 soundprocessingunit 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 is stored in the memory disc
6. The game machine 1 executes a predetermined game
according to the game software GSW which is stored
in the memory disc 6. The memory disc reader 7 reads
the programs and the data out of the game software
GSW in response to the instruction from the CPU 2,
and outputs a signal corresponding to the read
contents.

[0019]
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[00191 11 Various storage nedi uns, such as a

sem conduct or storage elenent, a nagnetic storage
medium and a photoelectric magnetic storage nedi um
may be used as the nenory disc 6, in addition to an
optical storage nedium Alternatively, the gane
software GSWis read out of a server which is

i ndependent fromthe game nmachine 1 through

cPAMUN gat 5o, A8 &’Eé’&ﬁ'ﬁfnbso 23}5%@8%&%4% EQ%t eggtchcor

no such storage di um the

s@ofﬂH’c‘jé' QN SRR N FERRI GRS ¢ W1 B U LSREY 04l CPYna a
2, and a nultitasking operating systen1(nu|t|task|ng

pﬁgho@lBBEEQ%VHHgné@ﬂéoékb%h&@ew@H&ﬁmamﬁéWSbbnused
the game nmachine 1 is witten in the ROM 4.

a Prioge ane and ¢ b gdate, iwhhelh 2t e oread guto pit J.tch@lgsaﬁﬁrage
software GSWthrough the nenory disc 6 are witten in
mébHd M 5A1 termecessaryy [ 0OR2] gAmbr asre frrendry 10sw is

and a display 11 are connected with the I mage
rerpocesstng furd ts8rvamd vhe almage iprdcessidgninifr8m the
recei ves two-di nensional inmage data fromthe CPU 2
gang¢ draeb i@ phbtoyraphed coageundreahé o areddsnoryeans,
10, and converts the drawn photographed inage into a
S b?éﬂdeﬁt 2r fhrredI Ritdepn etegehéhatll ¥essighab tsor aget gnedium.
output it to the display 11 at a proper timng. A
(6840 t el evi si on recei ver

The ROM 4 and the RAM 5 function as main memories
with respect to the CPU 2, and a multitasking
operating system (multitasking 0S), a program for
controlling the whole actions 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 1image 1into a predetermined wvideo
regenerative signal so as to output it to the display
1l at a proper timing. A home television receiver

is generally used as the display 11.

12



is generally used as the display 11. 12 0 0 2 2 1 The
menory 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
menory disc 6 through the nenory disc reader 7 so as
to output to the speaker 12. A built-in speaker of
h%;iplevision receiver is generally used as the
speaker 12. 0 0 2 3 1 Acontroller 14 and an externa

PERRM YmdRAF§ At tachably apd detachabl ys gannected o 4re

with the interface 13 through a proper connecti ng

cffhle c fe P 8hi LY Ofs S BB CPUS OklseI Sndduande the and the
external nenories 15 may be connected with the

s b0l f pe® ddssiim@panali el .9 Or@pi-dabclhe et 50! ILichd as
functions as an input neans, and has a main body l1l4a

v oiiceh d1sd coanect £do wi & B utrhe s b atrerd at@tk3whlihenmaire read
body 14a has a direction indicating swtch |4b having
oatcr Hsh shesmp ray Kdefd c § ohstd clyhldble, mamrd ghtd { syst eakler

14c2 and four push button switches 14d as operation
7 members. et aidspudf the thghtspeogsteckl24c2 Askshbii—in

in Fig.2 will be nentioned later. 0 0 2 51
speaker of the television receiver is generally used
as the speaker 12.

[0023]

A controller 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 body 14a which is connected with the
interface 13. The main body 1l4a has a direction
indicating switch 14b having a cross shape, a left
joystick 1l4cl, a right joystick 14c2 and four push
button switches 14d as operation members. Details
of the right joystick 14c2 as shown in Fig.2 will
be mentioned later.

[0025]

An operation signal corresponding to the operation

13



An operation signal corresponding to the operation 13
state of each operation nenbers 14b , 14cl , 14c2 or
14d is inputted into the RAM5 f romthe 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 main body of the gane

s {@%@I g)ef ée %%glcgégélrsasgii?lf nﬁéljnb%trré'w%%%al' fh Sqentf? ng or

excludin I"a speaker 12, "t'he contro

l%’ itsh%.ﬂrﬁmr’é’egi Iﬁgn?%a@ﬂe tHRMeN! 7 N3k Eglgg)ré’okﬁz%oller

ich are store e same predeterm housi n

1 g:%gt &ue%tdgeanaé o £OBRULEN: 5 & Py dchd 8 J0e PrEaseBha,

odi nent, a conputer 1s a gane “nachi ne for hone

fdsei Bt and & MPWE4 ¥aye DEpdy @Oﬁhﬁgésg@ﬁéﬁaﬁBﬂﬁtion-
or a gane machine f or an arcade . esi des, a

s €QRUL BIf MY ok dret aodevé ee dedigat eghef 1948 sad HgarEer , the
but may be a device f or playing back general nusic
oped dtrages sighedi in a storage medium  Furthernore,
any conputer, such as a personal conputer and a
[ ®Rid e phone, a personal digital assistant (PDA) is
avai l abl e as |l ong as gane software can be executed
theeebyai0 DoiB ¢ fAS shognr e FaglBinehd gasecomprised
software GSWis formed as a hierarchical structure
ofiahlas prwathryp bfelements 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 is a game
machine for home use. But, a computer may be a
portable gamemachine or a game machine for an arcade.
Besides, a computer may not be a device dedicated
foragame, butmaybeadevice forplayingbackgeneral
music and images stored in 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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nodul ari zed prograns for advancing a gane. 14 0 0 2 9
1 Prograns for processing a user interface, such as
an i nput processing program I NP, a sound processing
program SDP and an i mage processing program ANP are
stored in a lower hierarchy as shown in the I eft hand
of Fig.3. And, a scenario processing programSNP is
stored in an upper hierarchy in a central part of
[&699%. Besi des, prograns for executing and

controlling various kinds of tasks necessary for gane

¥ PYHESSmsSEER 35 8cRY YORY BF QGESSi NG U PELAB P@uch as
an | mage data produci ng program PDP, a camerawork

aPrOegss R PERH AThGB.r &g Ralh 1AMANIANE oI #oMFs s ing
and a shifting value correcting program SWMP are

pSbeiefnispe bwd hef URpefe N ebaChy iy theoGixGth ARRdare
of Fig.3. And, data areas , such as a pol ygon data

stolke PGn and aw¥irrhialr spatey dad asliowe LA-tes 6 s€tt hand
on the upper hierarchy as shown in the right hand of

ofiBi%. 8.0 Ard] ¥ars oum &i nds pof o d&tsas whicclp apggram SNP
stored in the data area of the gane software GSW may

idbesstaored iim aap vppmrash | emg ashtvhel data dentreel ypart
read out through the game software GSW These data

ofar Fs¥orfed i nBelkd dadnor PrfiSEam g ode? here et Eheg and
gane software GSW Alternatively, these data may be

C P&l LA Neth vV agki ek LB L reahE S BREKE 2334 YséPepame

i ndependent ,
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 polygon data
file PGF and a virtual space data file IAF, are set
on the upper hierarchy as shown in the right hand
of Fig.3.

[0030]

Various kinds of data which are stored in the data
area of the game software GSW 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

15




fromthe game machine 1, and may be downl oaded to 15 a
menory neans, such as the RAM 5, through a

comuni cati on nedi um neans, such as the Internet, by
the read programset in the ganme software GSW [00311
A plurality of tasks produced on the basis of the
respective progranms PGP, PDP, ... of the gane software
GSW are executed in order according to priority with

nﬁ‘é‘lntoneﬁtlrlg %fperéﬁbﬁg yét%gwhkﬁa%k(ﬁ)t[hrg a

above ferarchical structure 1s si

c SR Wbt £k nPé&%"?xFBmgS‘hesssa% Jr?ragxﬂh‘l"é”'l'?lgceiﬁ%t

|nvent|on so the real hi erarchl cal structure 'S Nor
byomeexrar&da i Pelodpesmvard eug nki S famBr %@%’a lsgct‘ssw

as a parallel processing program An arrow for
[ebewing an instruction or delivery of data is shown

bet ween the respective prograns in order to easily

umadel sitrent i tthe d Aveatsiog. p bo.d hewd @n ptheeds sM shod& the

programor how to deal with data is not limted by
rébepsecadvonvprdg@ ain® BGYar P@s, Ki o o egaaee Gaf b@are

pl ayed on the display 11 with the ganme machine 1
Gédvamg ehee abdwsd nemtd nded astae acduirregwhenp ddwnt bagi wg th

the game software GSW which is stored in the nenory
a giuskt 6 ttaps k her RAM &r a tamig exee beim@miuni & iwiahk tthe) CPUThe

2. 00331 1Inthe gane machine 1 , the CPU 2 firstly
akhe¥qreentioned hierarchical structure is simply
shown with only programs necessary for explaining
the invention, so the real hierarchical 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
1l with the game machine 1 having the above-mentioned
structure when downloading the game software GSW
which is stored in the memory disc 6 to the RAM 5,
and executing this with the CPU 2.

[0033]
In the game machine 1, the CPU 2 firstly executes

a predetermined initialization process according to

16



a predetermned initialization process according to 16
the program of the ROM 4 after a predeterm ned
initialization operation (the operation of turning

the power on, f o r instance). \Wen the

initialization finishes, the CPU 2 starts to read

outt hegane software GSWwhich is stored in the nenory
disc 6 and to store it in the RAM5, and starts gane

£iPEOGERBLNGL ACOPE T DL On blie GaTPeSAl L vy e G ety o

ates a prédeterm ned gane start throu

id {]% 1%%5.%%#1103?5{11%p d Pg théJn 2 ( ?tl'lta%]teos%ggrall PH3 nC g:}tng:q_ll ?8 ing

necessar he “execution o ane accor

ch8e routiaes of,.f he gape soffyare (SW 0 0 3 4l fhe ne
ganme in the present enbodinent is one on the basis of

i BPE@ {1 hreer domensi pnaln €9npuliee graphpcslrakbh to read
pol ygons. In such a gane, various kinds of fields FD

ol G ENfa R £BEM &£ Par@astew htihe ainsayer eAr DAUCIEE méma ry
t hree-di nensi onal virtual space, a player defeats the

d egeng ahad acd es thoyr erovtng nart h @ pRAE 50N aohdr actaer t EHyame
on the produced field FD through the controller 14,

p soctdmas i hheagarerds n qdvarnded.g me SoF tiwdlre GBW 2 When
firstly set a three-dinensional virtual space of a

a \pxjrdt;ziecmorpdénatt@ssysspe:mdvbtttemin‘ﬁd game start through
Z-coordinates in the virtual space data file | AF as

thaonAnitr Fild.eB ket thet A& RAMSE. a Atsel agel Plufg ctdiet rols

necessary for the execution of the game according
to the routines of the game software GSW.
[0034]

The game in the present embodiment is 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 virtual space, a
player defeats the enemy character by moving an
operation character CH1l on the produced field FD
through the controller 14, so that the game 1is
advanced.

[0035]

The CPU 2 firstly set a three-dimensional 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. Affer setting the

three-dimensional virtual space, the polygon data

17



t hree-di nensi onal virtual space, the polygon data 17
file PGF set in the RAMS5 is referred according to

t he pol ygon processi ng program PGP by devel opi ng a
scenario in the scenari o processing program SNP of
Fig. 3. (00361 Polygon data PGDis stored in the

pol ygon data file PGF, and the polygon data PG show
vari ous kinds of background objects conprising the

efiel @dP. s conchetely SRpaki Nngs ¥RIH DS M NMSBfrding to
backgrounds , such as "building" and "cave”, are

tRECBRNEFlgoh her o BAIYPOR () B0 irdm Pk pSTRf €8 RE 6 p 5
polggoﬁp%ata&géD whichgg%%M/%he backgrgﬁ%d %bjec?gfllg 2

sSdalk BBoaiROltthe 8cwWHArid PPbcedk £8hld Wrog fdMOENP of
for formng "building" and a wall, a ceiling and a

Fggownd for formng "cave" And, the polygon data file
PGF al so stores the polygon data PG which show t he
[@bareacters, such as the operation character CHL and
the eneny character. 0 0 3 7 1 The CPU 2 refers to
the lpg ggoha dat & D lies BG rand 1 m édds ghéypol ygbatdafd le
PGD of the background objects conprising the filed FD
PE@Brr espbrdhrgptool ngsceate PHR it owhe ol pyen Mands of
file PGF. And, the CPU 2 produces the filed FD on the
b ygkigr @R ntthe P&l SISy gof O AT & SEHATandt Beor eSied d heFD .
virtual space data file |1AF setting the
CRRAFEE HEARNSIRAAK Vi Py u¥P shase kinds of backgrounds,

such as “building” and “cave”, are prepared. The
poclygon data file PGF stores the polygon data PGD
which show the background objects, such as a pole,
a wall, a door, a ceiling, a floor for forming
“building” and a wall, a ceiling and a ground for
forming “cave”. And, the polygon data file PGF also
stores the polygon data PGD which 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 virtual space

thereinasvirtual spacedata IAD. Thatis, the field

18



therein as virtual space data IAD . That is , the f
ield 18 FD is produced in the three-di nensional

virtual space 0 0 3 8 After producing the field FD,
the CPU 2 reads the polygon data PG which show t he
operation character CH and the eneny character out
of the polygon data file PGF according to the pol ygon
processi ng program PGP. And, the CPU 2 produces the

3—?0%’ du% Qrding 4o, t %ES%O' CP%%%O&Q ! 1P(931r5ua1
ates e produced characters at ermne
Srpgglet.l ons |n the field FD, and stores the data
concerning the characters as the virtual space data
[06Bgn the virtual space data file | AF together with
t he d]ata concerning the f ield FD so as to renew the

detf e rlhipt o divs 1 hlge taper atieQ char aelps &by @and dH@s the
eneny character are located in the field FD. (00391

pMheryded play @G D npyi s Ak 0Eer ahio ségaali 6h aharacter
predeterm ned direction through the left joystick

CHiichnaf e earimpltbrn dalcie d heuabofettenmtpodgdon data
state, the CPU 2 noves the operation character CHI

fideaPEd marddedfiregd Flva pbé vashsp ob ddesdiregrogram
of the inputted operation signal according to the

P®Bl.ygonApdocessiiag £P3hr adn AGPO dgbcelsat tthhe viheymcters
space data IAD is newWy produced, and the virtual

a gpade Haga tioAS e er pa@rtb Rl Vi Of def L aaRf P heapghdvegates

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 thedata. That
is, the operation 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
l4cl of the controller 14 in the above-mentioned
state, the CPU 2 moves the operation character CHL1
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 IAD are renewed in order, and the renewed

data are stored in the virtual space data file IAF.
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data are stored in the virtual space data file I AF. 19
That is , the operation character CHlL is noved in the
field FD through the left joystick 14cl. 0 0 4 0 1
Then, the CPU 2 executes a camerawork processing of a
virtual camera as shown in Fig. 4 ("the virtua

canera CML1 hereinafter) according to the canerawork
processi ng program CWP of Fig. 3 in addition to the

T@%SC‘E%S: 2:%@05 @VAQQOW%}PQEF%:.QQ ehar aad of 5 SE ig the

a conceptual view o e virtual canera

X217 aY-ppa = di e : i t he
RS DR hand B Fra 4 oA o Th TR 6 4 fhe
[¥batpyal camera CMis located at a view point PV. In

the figure, a viewdirection PD of the virtual canera

@My wint h @RealEYV 2 Seké @h e iPNcam@ A ARbrk processing
t hree-di nensi onal virtual space 3DS in the +ZP

oflifectiiraiul 1r e de aviaew 0bAtn AVh iBigets ag ¥hewvirtual
bounds . A detected area DA shown with a broken |ine

c ainklr L& M nent renetda ferer pad tera r §AGHL 1k o Hieeve sttt awo rk
camera CMis noved on a novenent path M (not shown),

p foklexass hg g her ogerauhi 6WRchaf aBtigr. 3 CHb iard &l cdem atwor khe
processing. Concretely speaking, a default path MPD

precsgtsing Heo fimbd FDgas hee dup aglat i povertent agatdrMPHL .

The CPU 2 sets a position on the default path MPDD on

thear-darl 8i de cofn €R® opedatiionw eHarteeew IGHIUEIN ¢hmera

opposite side to a going
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 is +Z direction, so that a
three-dimensional virtual space 3DS 1in the +2
direction fromtheviewpointPVissetasviewbounds.
A detected area DA shown with a broken line will be
mentioned hereinafter.

[0041]

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 MPDp on the rear side of the operation

character CH1 (on the opposite side to a going

direction of the operation character CH1l), spacing
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direction of the operation character CHl) , spacing 20
a predeterm ned distance fromthe operation character
CH1 as a view point PV. And, the view direction PD of
the virtual canmera CMis the sane as the direction of
the default path MPD 0 0 4 2 1 Wen the operation
character CHl is noved, the CPU 2 reads the virtual
space data | AD out of the virtual space data f ile

alAgreégq:eSPﬁ&nteﬂ? Vi pay <% ePV pP, ot he fear §bdeere9ftlon

position where the operatron character

chaeatedorent ggent gd byvglg%,k %Btﬂ?{ pSpaceadaia AR ey

according to the canmerawor rocessing program

dJP%oOEQS%SSPISIQOCff SEk! 'v']grU&eal\" EWm PP PNy E’Vﬂh?e same
repeated with the novenent of the operation character

aéHihe and ddet@Rlh 2olrocahes ddeawi £t pal t kamerg. CM on
the view point PV set in order so that the view

[@orection PD can correspond with the direction of the
default path MPD- That is , the canera is noved,
fwh b@awitinge tdee @per Ad non hchas acteer CIHLL sOmd e 3 , VW& CPU
novi ng the canera, follow ng the operation character
2 Grdadst hédreCRU Rtuealdss i he evdattual I BPace tdatfa t HAD but ual
of the virtual space data file | AF, and produces
spag-adidetgi dnal ei Fdge, datned whe tls sthiow tvhee wpployigohsPV on
| ocated in the view bounds of the virtual canmera CM
thecarar Agsticdehe fi nalge dR aipricivigere the operation

character CH1 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 MPyp. That is, the
camera is moved, following the operation character
CHL1.

[0043]

When moving the camera, following the operation
character CHl1l, the CPU 2 reads the virtual space data
IAD out of the virtual space data file IAF, and
produces two-dimensional image data which show the
polygons 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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program PDP of Fig.3. 21 0 0 4 4 1 The inmage
processing unit 8 produces a photographed image in
the frame nmenory 10 with the produced two-dinensiona
i mage data, and displays it on the display 11
according to the inmage processing program ANP of
Fig.3. That is, the photographed i mage show ng the
t hree-di nensi onal virtual space 3DS seen fromthe
[682M]Side of the operation character CHL is displayed
on the display 11. When the player noves the operation

CPREACH Sy LY o LB st b 13@ B PBgL{Qé‘eEh§ pquErC)\‘/%_}e%gbh ed

14 i1n the above-nentioned way, the canera’is np ,

ithQLleOWiRY thhe GnesAbi oRealdF aCteh GilenSothhal f®duced
gane is advanced. As nentioned before, the eneny

twhal@ch8h s i Snhacat Rd gl ddeaf,| el laFRL Shdathe ptayear the
properly defeats the eneny character through the

dLeptirapy el addo DDAl oThe LR Zg bhyis odayebapsy theogram
scenario in the scenario processing program SNP so as

ANDP aslfaneegt.l®e. ganBhatand y odilces phoavweg € pheédah image
the field FD of Fig. 5 inside the three-dinensiona

s Wowtivads tdpacteh 8BS -d Fimgen Siios ah wppen skctpanal 3bikeween

(a part thereof is omtted) show ng the cave CV which
fremathasrawe sdfdeheffitthd PRkeXatMonandlraracter CHL
_coordinates are set as shown in a left [ower portion
1%fdﬁﬁptﬁgqﬁ on the display 11.

When the player moves the operation character CH1
in the filed FD through the controller 14 in the
above-mentioned way, the camera is moved, following
the operation character CH1l, 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 scenario
processing program SNP so as to advance the game,
and produces a cave CV which is the field FD of Fig.5
inside the three-dimensional wvirtual space 3DS.
Fig.5 is an upper sectional view (a part thereof 1is
omitted) showing the cave CV which is an instance
of the field FD. X, Y, and Z coordinates are set

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

[0046]
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[ 0046 122 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 forned, enclosed with the
background objects, such as a left wall WL, a right
wall WLR, a ceiling CL (not shown) and a groundGR A
cylindrical portion CY is cylindrically fornmed at the

AL AELL WL, 0SS g QML LS, | ST al L VELE A s

eneny chara IS | ocated sition

a i | LrRdry of L. i di :
2 fcha el el X bIoEdn BOT bl Hanl Wi SRy s

E)la_tonpoéﬁth%&' nfnl 44 Inberdghaubt patiy Wh{dublye

ine) Is set inside the cave CV. "The default path MPD

cVsi §ropenlyahbesth c BEs@ gt hotsRapasc Ry ﬂé‘@n‘ﬁalobsfl dk s,
and W.R, keeping the canmera so as not unnecessarily

swleaphy entes fithea wal Ws Wl andgMERw(d hat wirs ,, sS@dhating
the view point PV can not enter inside the pol ygon

CI amd 8¢ owrobatrad hey resm @ R 0 awnod d Ltihed eyldantlip €Ak i on
portion CY in this case). 0 0 4 8 1 In order to pass

CY hieugb ytlhien daniec £V,1 t h€oplnagdr a getth ¢ hé edper ata bh WL,
character CHL to enter the cave CV through the

pPeatreantcénET i womef ttljoyst edk | 4¢d 1 lof Whe. contAw| |enemy

14 so as to nmove in a +Z direction
character CH2 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
Position P11,

[0047]

The default 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 WLg, keeping
the camera so as not unnecessarily deeply enter the
walls WL and WLg (that is, so that the view point
PV can not enter inside the polygon forming an
obstacle) (so as to avoid the cylindrical portion
CY in this case) .

[0048]

In order to pass through the cave CV, the plavyer
gets the operation character CH1 to enter the cave
CV through the entrance ET via left joystick 1l4cl
of the controller 14 so as to move in a +Z direction.

(0049]
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[ 00491 23 Then, the CPU 2 noves the virtual
canera CMon the default path MPD, follow ng the
operation character CHL , according to the canerawork
processing program CW as shown in the | ower hand of
Fig. 5. Wen the operation character CHL passes
through a position Pl , for instance, the CPU 2

| ocates the virtual canera CMon the position PlII,

C’Jﬁlgr ggfétf}{‘%kﬁp%” ot ‘Hle &Sér rd 4f; g J P 8?%6‘}&08}\4 on the

processi ng uni

d@?%ﬁ@%&?lﬁ%% MEage féi‘@‘é&'wﬂ ngNt 'h@'o?;ﬁe?f EI‘SnCé\ﬁeaxc%/cter

on t i splay 11 ‘on the basis of e virtual canera

I@M | geatedaam ¢ heo PRa| Eb%f’&%or]@tp}@'@e $9iMg Y¥rogram
time, the operation character CHL which [ocated on

cwoshid Wwolk%h and Phe of ohick Snhay Ot ealifeady appeah the
inthe figure. 0 0 501] In the above-nentioned state,

opelrhh BhoaPI A et t 8 tdrelr bahd s bayiH ek ulfi€2a0h dd 9td on
by the player, an operation signal CS1 is inputted

P I 1 ofw khien itght c ef , 0y 8itd Clp UL2CPoicri e heh BAML & tanal 1tdi&€me ra
CPU 2 executes the processing of changing the

CMovenent epatdis MR i aecerldi nhgfioar t he sgad hcehangnnghe rear
program MPP of Fig. 3. (00511 In this processing of

s tHangp fig the nopement ipat hc hivir a citeer viid poi nThev fmage
changed, noving in a direction orthogonal to the

PHerfR $ 1pat humRd: arfd Ad s HRvect RonP hioghed iR hedheimage

ground GR This % ant|t¥ of change
showing an insi he 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 CH1 which located on positions P2 and P4
of Fig.5 has not already appear in the figure.
[0050]

In the above-mentioned state, with an operation
of the right joystick 14c2 of Fig.2 by the player,
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 PVis changed, movinginadirection
orthogonal to the default path MPp, 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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Is represented by a shifting value AS, and the 24
shifting value AS neans a distance (in the world
coordi nate systen) for which the view point PV noves
fromthe default path MPD- The view point PV nay nove
ina +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

Csy fromthe right .joystickl4c2 tel, ki ng,
SRhGH 1 B8 1 h e IR BRI o9el ok “RALS! 1 Hhy B WEr1d

H . f . . 3 t . t
“PRPGRRT < Py I E R AT A 8 PPRE Bl £ e

f§691naéh95d’@f8*&11§hﬁ‘éﬁtﬁnMiP%QUt YREUS, { ¥WCY S aRONER NG5 v
to an angle AG wth respect to the standard position

mBPel Sn iputt@dr & Pi% 3 ﬁifﬁeﬂd@ﬁbc\@w@ dVprDjection
changed from +1 through +256 as the angle AG inclined

ofntthe girghindi reRtion is big. On the contrary, it is
changed fromzero (0) through -255 as the angle AG
[006Gl2aned in the left direction is big. Ranges zero

(0) through +A'S respectively corresponding to the

impet swel Bed id vahnosigh $256 aretseb fay tbebshidianged

value A'S, and ranges zero (0) though - A S
acespetingelty tdor raspordi hgnt o itdealn@itl falamstkzerpight

(0) through -255 are set for the shift value A S.
joystick 14c2. Concretely speaking, when inclining
the right joystick 14c2 in any of right and left
directions from a standard position BP (a dashed
line) as shown inFig.2, the operationsignal CSwhich
shows an input value IV corresponding to an angle
AG with respect to the standard position BP is
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, i1t is changed from zero (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 s respectively
corresponding to the input values zero (0) through

-255 are set for the shift value As.

[0054]
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[ 005 4 1 25 Wen changing the novenent path MP, the
view direction PD may be changed. The virtual canera
CM may be rotated while the view direction PDis
fixed toward a predeterm ned position (such as the
position of the operation character CHl) , thereby
inmproving flexibility of the canmerawork. 0 0 55 1
V\hen the operation signal CS1 is inputted, the CPU 2

te%htah??%mv% Cvﬁéuem v%rﬁ@ﬁ[tesp%% ng.$o t@ﬁe view

i nput” val ue s shown wth the inputfed

d PPEA | 8 %‘[9%3{;@% AECOL gkhg, t%h'%evﬁaﬁﬁu%ﬁar&gérﬂgra CM

program MPP he player~inclines the rig

mi9y§@ G 44¢2d mﬁhqeﬂt@m dllrea@tdi)@esptiealt ptche1§hfatxed
value S beconmes A SI, the CPU 2 conputes the shif

tyrbuyad &l pkleere £ Be n NRBIA Yalstet k¥ iisGhc Mass |trhoé“ptcﬁ§lltlon
Then, the view point PV is set on a position P21 which

ofheméhlofﬂevaluteoA Shapaaldet shilfit edche ddiey+Xmproving
direction fromthe position Pll, as shown in the | ower

f hamd of 1Eitgy 50 fO Ohb Gcdmkfrdaherk rtual canera CM
appr oaches the background object, such as the walls

(W0 %hd WR, the CPU 2 executes a processing of
correcting the shift value AS which is described
|k em, tBua oparEt sonasd dhel GiSrlt vt icapwbrtL @i $he CPU
| ocated on the position P21 as. shown in Fig.5 w thout

2 exeny hgst i orokéddi mpbie A S corresponding to the

input value IV which is shown with the inputted
operation signal CS1l according to the path changing
program MPP. If the plaver inclines the right
joystick 1l4c2 intherightdirectionso that theshift
value A S becomes ASl1l, the CPU 2 computes the shift
value A S1 fromthe input value IVwhichwas inputted.
Then, the view point PV is set on a position P21 which
the shift value 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 WLz, 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 A S supposing that the
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correcting the shift value A S supposing that the 26
virtual canmera CM does not approach the walls W.L and
WLR . [0057] Asa Iready 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) Wile the right joystick 14c2 is
inclined, that is, while the operation signal CSl is

viPﬁ‘.‘H&fd n'i‘@ra QﬂVed'B%‘é' ARed RLRGESSIRY Of &€ "6?{9&%9 WLy

anenent MP is successively executed
aﬁ& e, pl ayer changes the angle AG by inclining the
right Joystlck 14c2 in the right direction, the CPU 2
[¢omput es the respective shift values 0 S accordlng to
the i nput values IV showmn with the successively

INPW 1 ed aapEmdd hen sh gagl 8 hESbp Adt itde svi ghéal cCS1 from
camera CMis noved on a changed novenent path MPcl
tf éuldi ghme)j onhs €l piar aklcsl 1eved f otot be ishphtt v@uénto
A S fromthe default path MPD in the +X direction
tHhalPUE, athe cmovetentt pat 1 EP( s cdharged ch At/6 Ohleecond) .
changed novenent path MPcl fromthe default path MPD
Whilg03g]}e rfialthe pPayericdt dris2the Linghtipeybtitkat is,
14c2 (b rel easing hold of the joystick, for
Wlﬂhét%n@é)e t @ ihea tstypdar HIpasl t Cénl BR,s t haripeit&td on the

signal CSl1 js _ _
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 14c2 in the right direction, the
CPU 2 computes the respective shift values A s
according to the input values IV shown with the
successively inputted operation signals CS1. And
the virtual camera CM is moved on a changed movement
path MPcl (full line) which parallel moved for the
shift value AS from the default path MPp in the +X
direction. That is, the movement path MP is changed
into the changed movement path MPcl from the default
path MPp.

[0059]

If the player returns the right joystick 14c2 (by
releasing hold of the joystick, for instance) to the
standard position BP, the operation signal CS1l is

not inputted, so that the CPU 2 changes the movement
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not inputted, so that the CPU 2 changes the novenent
27 path MP fromthe changed novenent path MPcl into
the default path MPD again wthout executing the
processi ng of changi ng the novenent path MP.
Thereafter, the virtual canmera CMis noved on the
default path MPD Supposing that the player returned
t he right joystick 14c2 to the standard position BP

lg
e hBp 67 SO0 (RS TAsgl, TR B st e 1ieg o
dé?atJ‘lU\@CIr\T/?I \edh | NMiphe acﬁ]g'nre%igﬂoqi‘g t'%@{é/bﬁttliarﬁ? ethe

camer a s noved on e default path MPD- Wen

p ¥bkldiad i eyTerar CMc mas §asi g hr eueh anpoinéfR Pl thhemp |
player may incline thé right joystick 14c2 in the

THegMa HikaCl | 6RA0RLR t U N10Aaietr@ SE® GhRe fededidf the
of the cylindrical portion CY. [00611 |If the player

défaliinepd br MPght jSapspbekirddahan thbeplagldr returned
direction so that the shif t value A S becones A S2 ,

thher@Rh 2 Towput esk Het shi fot thed ket AnSa fdr pms 1 héon BP
input value IVin asimlar way to the

imbbhé-amemd Eened-h éndt itthiewna 1t ke veeve fdi t somoRedson the
set on the position P22 which parallel noved the shift

deflawel B2patthh#Pux direction fromthe position P12 0

[80%(3]The vi ew position PV which has been set on the

The operation character CH1l is thus moved in the
+Z direction and the virtual camera CM is moved on
the default path MPyp. When the virtual camera CM
passes through aposition P12, the player may incline
the right joystick 14c2 in the right direction again
in order to see the rear side of the cylindrical
portion CY.

[0061]

If the player inclines the right joystick 14c2 in
therightdirectionsothat theshiftvalueA 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
set on thepositionP22 whichparallel moved theshift
value AS2 in the +X direction from the position P12,
[0062]

The view position PV which has been set on the

position P22 is to be set inside the right wall WLg
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position P22 is to be set inside the right wall WR 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 value correcting program
SMP as shown in Fig. 3. This processing of correcting
is executed according to the detecting area DA of F i

ad srbh¥n0c%h 3tﬁ%Axt?§r“drﬁHﬁ' C@?E?aﬂ%gglkgtﬁ‘ﬁt gihe cru

detecting area detecting t round

2 €€k ML €B ¢ St Rd %Cﬂe@&estsolhBe d/frE'éaﬂréé'EBf@gCMI{é shift

set, as shown with an broken Iine of Fig.4

v&£RS® Ahe Gﬁtleccw NG 3 8amBA 4 Spd iSPACE £ rtofwdarﬁgféh%lon
virtual cameral CM Concretely speaki ng, the

adebedd ing arear PA k% iof tiecd anglhar Pparald et epipadrogram
respectively having lengths of the three sides , 2XO

SEFQ anth %@ ia Eert.ral [@aesi & ipno efe avii aly odr cesponds ing
with the view position PV. 0 0 6 4 The detecting area

i HAeixse vott ead wayps car dect@anguol arhe pdredl ¢ elcepi ped rsoa | DAg o £
as the area is the space including the virtua

Ftgnera, and may have any shape, such as a sphere
Besi des, the detecting area DA does not al ways

[?A&lude the virtual canmera CMso long as the area can
det ect the background object which is adjacent to the
WetudiheapbEd @M FR&AteF8l Cthe the detecting area DA

fordetectlngthebackgroundobjectwhlch1sadjacent
to the virtual camera CM is set, as shown with an
broken line of Fig.4. 1In this case, the detecting
area DA is a space including the virtual cameral CM.
Concretely speaking, the detecting area DA 1is a
rectangular parallelepiped respectively having
lengths of the three sides, 2Xo, 2Yoand 2Z,, a central
position of which corresponds with the view position
PV.

[0064]

The detecting area DA 1s not always a rectangular
parallelepiped so long as the area is the space
including the virtual 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 is, the

detecting area DA may be an area which is actually
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detecting area DA nmay be an area which is actually 29
phot ogr aphed by the virtual canera CM In this case,
the detecting area is changeably conputed since the
phot ogr aphed area is variable according to the state
of the virtual canmera CM such as zoom | ens, and

wi deangle. 0 0 6 5 1 In the processing of correcting
the shift value A S, as to whether or not the

pﬁstt_%mag)_r@%gaof% S Agtsy Wid v Lhe E?ﬁ.kgrPH“@h_Q@i gelse,

IS Judge I ng the contact of e detecting

tREed el c 81 kPNSE Al 1\ales AgRGEh LY %l&ﬁvﬁé%te_‘%ﬂ §1A®e the
the shift value A'S. On the contrary, en j udgi ng

pRBR-FPPh e @fa L BQ det oGld NFparea o ridien §reseshkNgtate
of changing the novenent path MP is executed, using

othesdi i valhva AcSmasrat 0, Weeic kot gd ot Dets, and
subtracting the shift value AS. 0 0 6 6 1 That is,
wibleGPYl12 reads the virtual space data |AD out of the
virtual space data file | AF according to the shifting
[ ¥aléwe] correcti ng program SMP, and judges as to
whet her or not the detecting area DA contacts with
the bdokgrowresisjiory, ofuchoasr e b inval theNs hafdt WR1lue
The detecting area DA contacts wth the right wal
MR asashéwn vhetleeri ght emt tdfeFidgBecdo nhataxhe DA

CPU 2 judges the contact of the detecting area DA and
GoBtaets PFHERORBEaRACkground object is judged. If

judging the contact of the detecting area DA, a
constant value A S¢y is subtracted from the shift

value A s. On the contrary, when judging
non-contactof 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 object, such as the
walls WL, and WLr. The detecting area DA contacts
with the right wall WLz 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 Scr from the shift value As2.
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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 obj ect. Wen
repeatedly subtracting the shift value A S2 so as to
becone A S3, the detecting area DA does not contact
with the right face WLR, as shown in Fig. 5. Then,
[d@g7qPU 2 judges that the detecting area DA does not
contact with the right wall WR O O 6 8 1 If judging

o015 %_‘mtjé\s?&gmté}?t CPY va Sek & bithea kit gDO?Mé OBsRM g ais
position P23 the shift value A S3 parallel noved from

rdpeadedaul i 1path MRddmbhe itXtdidectnoiand setatheea
virtual camera CMon the position P23. That is, the

DNiddedInsanesatEM tsvitacahedbalc Jogposidd @b feditSt anNFB en
X0 apart fromthe right wall W.R O 0 6 9 1 The inmge

r ¥Heeassing Wb t& dbeplmysta pPhohagraphed ubmagg OnNso as
the display 11 on the basis of the virtual canera CM

td ®Gad 6610 BB, pAsE dOBeRE3 ngnalrehkepenasle s et ad et act

CH2 hidden at the position P5 on the rear side of the
wyhi ridré cali glott ferc €YWappears sh avwm sinpliot ggdapheBhen,

image. 0 0 7 0 ] Wen the operation signal CS1 show ng
th@aeCBPnagtudges 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
Svaarallel moved from the default path MPp in the
+X direction and sets the virtual camera CM on the
position P23. That is, the virtual camera CM is
located at a position a distance Xy, apart from the
right wall WLg.

(00691

The image processingunit 8displays a photographed
image on the display 11 on the basis of the virtual
camera CM located on the position P23, and the enenmy
character CH2Z hidden at the position P5 on the rear
side of the cylindrical portion CY appears on this
photographed image.

[0070]

When the operation signal CS1 showing the contact

between the detecting area DA and the right wall WLy
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between the detecting area DA and the right wall WR
31 (that is, the shift value AS is bigger than AS3)

is inputted, the shift value A S is anmended into the
value A S3 with which the right wall WR 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

RS e Rps R ol Tt FRebhiebanc ol i )
i &P, h%@i‘ﬁ@@e,d J 1L Os hAG ChANged MRVEeNENt, patf ¥PCa: o the
ki g the p &

osition of the canera which Is 1nstructe

vRY ddeankayey ; tthey,mvenent, path Mp) apaith §EQMANE the
background object. [0071] Wile the player can thus

dérealyinet dhePopitidd nAfttbeatibysl sameiBa@M{bhehe
view position PV) , the position of the virtual
abaveramEMt Sohigd t edTihrera, therowrmpahh,l sdehe 28 CMemoves
cave CV, so that the distance between the virtua
oganmerch £higandl tnloer dmekgr opadh dMBcj2 e( futl], ddumelasafter
the walls W.L, WLR is not a predeterm ned val ue nor
mbovderg fhe 6hAd 2tlvale «i At313l i patbren 1d0ebi netc ehder £ rom

t he background object, properly maintaining free
tkended a bl & 2 bpeMatoi-on bt Phd caneradse thaet mpvement

proper_ phot ographed image can be stably displayed
Pafiy MPfESxiPPGISREi A ¥ Pe PRSI ERaMm BT MO Eama ™t Path

even if
MPc2, making the position of the camera which is
instructed by theplayer (the movement path MP) apart
from the background object.

[0071]

While the player can thus freely set the position
of the virtual camera CM (the view position PV), the
position of the virtual camera CM is limited in a
narrow path, such as the cave CV, so that the distance
between the virtual camera CM and the background
object, such as +the walls WL, WLg 1s 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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the field FD has many obstacles therein. 32 [0073] 1In
t he above-nenti oned processing of correcting the
novenent path MP, the shift value AS is conputed.

But, any processing of correcting is avail able as

| ong as the novenent path MP can be corrected
according to a change form In a formof changing the
novenent path MP by selecting one of a plurality of

[ P§HRS which are set in the field FD in advance, an
optional path which does not contact with the

%%eGHéKhBB%%fﬁéHWiQ%é@bg% eE%@B@m@ﬂ”@bEEchEng
pat hs as the novenent path 0074 en pressing

trt@enas gte h eYShitekmPACZ Hd sther @xvall u &ML sdbb%Fﬁth%d
t hereof whil e being inclined in the processi ng of

Bworreaiyng ideeshifigvalflecO0rge animpeiat iaxnasilgible as
CS2 is inputted in the CPU 2 from the right joystick

1dAg2 asTheme t heo CRen st opest hP shidth viakuedoS t@caed
predeterm ned data area of the RAM S5, maintaining the

ashpfrtd hygvdlaiea AShatn g he fidmme . wien 4 h€éogperafi ohanging
signal CS2 has been inputted. [0075] Let us suppose

thaanoveanphaypra phdéBebyt he e ghti ng oyrei ek a4p2umality
the axial center direction thereof while the right

o % op 3tttk !E&P%eﬁﬁ@i%@Fiﬁ&j?heoﬁkﬁldtﬁqikntH@Vancer
shift value OS on AS3 when noving the virtual canera

AEVPEHT T RB ThaRgedh mBPeneRt RER WPep, 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 is 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 player presses the right
joystick 14c2 in the axial center direction thereof
while the right joystick 14c2 beinginclined in order
to fix the shift value AS on AS3 when moving the
virtual camera CM on the changed movement path MPc2.

[0076]
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[0076] 33 The shift value A'S at the tinme when noving
the virtual canera CM on the changed novenent path
MPc2 is A S3 as shown in the right hand of Fig. 5, so
that the CPU 2 receiving the operation signal CS2
stores the shift value A S3 in a predeterm ned data
area of the RAM 5 according to the path changi ng
program MPP. Wen storing the shift value A S3 in the

h A f
Efggspecilves Iﬁaﬂvghggera %tion S:S§§| dg@e§hdﬁgylguy the
vitemd pechin@ta ¢RYSH ‘%‘hé%ﬁanst?eéhﬁbvté‘rﬁew }%—iﬂch MPc2

camera CM noves on the changed hovenent path

éoﬁeébeﬁswstrhomelrﬁﬂe/}?geﬂt A TRE P Al 9] céﬂaréet €hat
CHL even if the player returns the right joystick

t H4C2 Pl 2 hee cetiantagdtpasidp emr aBPL onTRalghal UB2 stores
changed novenent path MPc2 is fixed as the novenent

tpat kHVPERY F4 xurg Atde state ofr charger showd byalthe area
shift value AS. 007 7] If the right joystick 14c2
of sthgaiRRMrEsseddmdtimey taxi ahedipreechi oh atrhgleaf af dgram
inputting the operation signal CS2 fromthe right
MPByst intike b4e2 o kn ridiet preoceis Siftg wh loer rdcsBng i hehe RAM
shift value, an operation signal CS3 is set to be
5 npbet e i fbera Jnputt Sngst fid :opdr ani dh S gmateG3Bctive
the CPU 2 sets the shift value A S which is stored in
© f hehRANIES® A t INRLS l@ﬁblaéhﬁﬁéeslﬁhétriiﬁ/‘énﬁﬁpnpdilhewlght
fromthe changed nmovenent path MPc2 into the default
Jcb&tsﬁ:‘l\fpb- 4c2, so that the virtual camera CM moves
on the changed movement path MPc2 together with the
movement of the operation character CH1l even if the
player returns the right 3joystick 14c2 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.
[0077]

If the right joystick 14c2 is again pressed in the
axial direction thereof after inputting the
operation signal CS2 from the right joystick 14c2
in the processing of correcting the shift value, an
operation signal CS3 is set to be inputted. When
inputting the operation signal CS3, the CPU 2 sets
the shift value AS 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 MPyp.

(0078]
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[ 007 81 34 If the player presses the right
joystick 14c2 in the axial center direction again in
order that the virtual camera CMmay return to the
default path MPD when the operation character CHI
passes through a position P4 and the virtual canera
CM reaches the position P24, the CPU 2 receives the
operati on signal and sets the shift value A S

fc@ghesn%;%fedrrg@ tshseﬁg/;weog %erﬁ% [ding tp,the

pat h ram and ¢ he"~ fovenerit

t t
N R A e

vi§trﬂ3é/§dc£1fn%m:£h@M RASY tﬁ&eue% tt& ©n BOgklH L1 P14 0 Mp,
the default path MPD, as shown in Fig. 5, and is

wiheved w8 bhse dafau b cmadhaw&tbrsmﬂﬂaﬁatsfbeegp%aﬁb%h a
character CH passes through the cave CV fromthe

pe¥iitt Fn ® 49 8n@ 1t ke vpl ayaa cadaduwisal 02el ye@RiHE8i R he
t he changed novenent path MPc2 which the player

podeditresnaB2 he t o CaTRZt rpatdi M snittthe tdiee spariad hadignal
signal CS2. Furthernore, the changed novenent path

CHPG2 xmd s payshetehn fo thel def abld patkPDswidbored

_the operation signal CS3. Therefore, a proper image

ieahhep&AMabl g ndiNspl hyed aw rHim @i bpl sheparathorlinging
the right joystick 14c2, thereby inproving the

program MPP, and changes the movement path MP from

the changed movement path MPc2 into the default path

MPp.

[0079]

Then, the virtual camera CM 1is moved from the
position P24 to a position P14 on the default path
MPp, as shown in Fig.5, and is moved on the default
path MPp, so that the operation charactexr CH1 passes
through the cave CV from the exit EX.

[0080]

The player can thus freely maintain the changed
movement path MPc2 which the player desires as the
movement path MP with the operation signal CS2.
Furthermore, the changed movement path MPc2 can
always return to the default path MPp, with the
operation signal CS3. Therefore, a proper image can
be stably displayed with a simple operation of the
right joystick l4c2, thereby improving the

operability of the camera while maintaining the
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operability of the canera while maintaining the 35
flexibility of operation of the canmera. [00811 In the
above-nmenti oned enbodi nent, the invention is the gane
software GSW But, the invention may be a gane
machi ne, for instance, as long as the game machine
has prograns conprised of various kinds of prograns
in the gane software GSW such as the program PGP and
' 1 gh [ t gram
R B BB P e o 453920
[hpgantion can be applied to game software for
operating a virtual canmera. And, the invention can be
at §0t ARPId B8lvied e 83NEs ABANIdEL bAl MOAR US€hedinvention
portabl e gane machi ne, a ganme machine for an arcade,
i8 ok | gaphoneo faa whA( s HQnalp @t gi tith eassiwéantion may
and a personal conputer. 36 CLAIMS 1 Gane software
bdaviggma preaoghamd prf get tingt an ccopakel oty execuhe game
gane for controlling to nove an operation object
mapériabé ehacscordo gg dros acsingmal s dd omfar a mpot stgansdisn o £
a field produced in a three-dinensional virtua
P spgoea mgohpri ke rga meas d fgane rsobSlar & hakiang thregraagram
for getting said conmputer to further execute the
P¢Bl lowinf PP, and the hardware through which the

program functions.

INDUSTRIAL APPLICABILITY
[0082]

The invention can be applied to game software 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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procedures: a procedure for producing and | ocating
pol ygon, for producing polygons of said operation
obj ect and a background object conprising said field
and for locating said polygons in said
t hr ee- di nensi onal virtual space; a procedure for
controlling to nove operation object, for controlling
to nove said operation object in said
C%H&@ﬁ;dinensional virtual space, where said
ackground object was | ocated by said procedure for
produci ng and | ocating pol ygon, according to said
signal fromsaid i nput neans; a procedure for
1 contd Ol 14 91g thw FBVEn Mgl a CPBEGr IPr LOPtrPbkitnthg a
to nove a virtual canera for setting a view area
| BYinfieu sl 1l Hd1etfe BiuPNH Qithe ¥birt baln 6pPadel 5Aga8 ol Rove
foll ow said operation object <controlled to be noved
by nsaipdk P& adedurcb § erc t o raldl é1gy ¢ oomayengpevaki ®Hgnal
object on a path which 37 is set in said
t ireer diavensirgnalt vinetauas sipace as$ i eal dovenedtu patth bh a
said virtual canera; a procedure for changi ng novenent
patiy e eod 1 mAamgi oy asai dimoveagnts packe of coailr yisritugl:
canera froma default path which is in advance set in
said tardd giateasi 9A&Ivar ptiual igpader ¢ ara e It Ffee biting
pat h rather than said default path according to said
saignaF oMRMESH d Hhp iU RERRE £ pPEiEdBrether following

i nstructing changed path
procedures:

a procedure for producing and 1locating
polygon, for producing polygons of said operation
object and a background object comprising said field
and for locating said polygons in said
three-dimensional virtual space;

a procedure for controlling tomove operation
object, forcontrolling tomove saidoperationobject
in said three-dimensional virtual space, where said
background object was located by said procedure for
producing and locating polygon, according to said
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 said procedure for

. controlling to move operation object on a path which
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novenent, for instructing said procedure for
controlling to nove virtual canmera to control said
virtual canera to nove on said novenent path changed
by sai d procedure for changi ng novenent path from
said default path; a procedure for producing and

di spl ayi ng . two-di nensi onal imge, for producing a

t wo- di nensi onal inage by rendering of said polygon

isNgide $al & ] §WtH LAWY Lhelnss F8h LY $ad YhilUWace as
canmera controlled to be noved by said procedure for

a CRAB OhkinNg patMVErVidiual capRha1artfoka ;
di spl ayi ng sai d two-di mensi onal image on a display; a

proceduseph@c eamptd i N rdic @a7gQ.n & Oh o vGONPY R 8h, for
di stance between said virtual canera which noves on
chand; imyesent d pabk change Hy hsaifd s pLacedur €ufadl camera
changi ng novenent path and said background object
ftomatedi e flasdid p Arée-wh remsiional n sidntamakb espace by said
sai d procedure for producing and 38 | ocating pol ygon;
thargreoc@doren $ ao roel ectdi ng ek kground dbpeot ,a fidrf ferent
detecting sai d background object having said distance
Peofptedd by Shiah fratddded 4ot tcpmpth iagcodidingegoe said
which is a predeterm ned value or |ower; and a
s bPdcetuf & F®r Sitnisd r ddtR W B @BSriect novenent pat h,
for instructing said procedure for changinglnnvenﬁnt
paﬂ1toamﬁF8&e§Hﬁ?Cﬁ&ﬁe&nStrUCtlng 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 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 said view area which is 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 said procedure for producing and
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novenent path so as to make said virtual canmera apart
from sai d background object detected by said
procedure for detecting background object. 2. The gane
software according to claim1l1, wherein said gane
software has a programfor getting said conputer to
further execute a procedure for controlling view
direction, for controlling a view direction of said
1¥ktuah 3981 §g&Rd a procedure for instructing
change of viewdirection, for instructing said

procedukepk@ic €@t Oldd PG vt ew + dheshiogte Lhandiect ,
said view direction of said virtual canmera according

foe shedexdghaly fsamdsabd cipotun@andjSctiNeagaey said
software according to claim1, wherein said procedure
diert ciaergicgmpovesaenb yad A ichanges e dareé My enerimpatting
of said virtual canera according 39 to a first signa
disdmsaied iwlpltheansa pne date rogame dof4 hare dwvisl awer ;
program forgetting said conputer to further execute a
apdocedure for fixing novemrent path, for fixing a
changi ng state of said novenent path changed by said
proceduke PdioeRghiyf g FOenehn s tpauh tdceer ditieg t@oarect
second signal fromsaid input means, and a procedure
me¥EeRR G MAfhto deFadns paAMIE Lt ipgr Thadgimgosg&idure for
venegnt path of said virtual canmera from said
cREPEERE pROY SBPE chaFRg SPat B9 Tof & ki chaned LeAnged
procechiLre for fi X|_r(11gvirrrq\c/gg\ant path into

fixed b [
SR SN G R I

from said background object detected by said

procedure for detecting background object.

2. The game software according to claim 1, wherein
said game software has a progfam for getting said
computer to further eXxecute a procedure for
controlling view direction, for controlling a view
direction of said virtual camera, and a procedure
for instructing change of view direction, for
instructing said 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

said movement path of said virtual camera according
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athird signal fromsaid i nput nmeans. 4. A gane
machi ne for controlling to nove an operati on object
operabl e according to a signal froman input neans in
a field produced in a three-dinensional virtua

space, conprising: nmeans for producing and | ocating
pol ygon, for producing pol ygons of said operation

obj ect and a background obj ect conpr|S|ng said field

@ngf@fr&ﬁ”@iﬁﬁhfaEQ&ml¥@¥§ iﬂg?%smeans and said

hr ee- di nensi o virtual space;

ggﬁ\rét 504 ¢ R O VG 99%%%%0%%%%1% sQOMH T A hpR&t e r

to nove said oper ation ] ect In Sa

tbhEea-€h Bend p8ak tvé 4 Uk ceg8r Mese $aifing movement
background object was | ocated by said neans for

poteduct 8¢ andk i agatd ngh RelYURE, sac£eedity 4 #i8aintb ¢Bment
signal fromsaid i nput neans; neans for controlling to

panvechatgald bamena d pfﬂbc@anﬁf:@ Fongclha i@ @ movement
virtual camera for setting a view area inside said
pahiheea dverdiomalt @i bt L copphceignad ffodmwl ke daidput
operation object <controlled to be noved by said neans
meemn o dld P ¢ edl ume el oper attivonn dbjetto de fa patthpath,
which is set in said three-dinensional virtual space
fas CchoveneRy patlld omosiedevit t val tkarmef as arednsy fotual
chang |n9 novenent path, for changing said novenent
CRRET Bf L 5QIM 32 LAudC CamaTEt PAGH o défantapatinehsémte

LS | n advance set in said
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. Agamemachine for controlling tomove anoperation
object operable according to a signal from an input
means in a field produced in a three-dimensional
virtual space, comprising:

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

means for controlling to move operation
object, forcontrollingtomove saidoperationobject
in said three-dimensional virtual space, where said
background object was located by said means for

producing and locating polygon, according to said
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t hree-di nensi onal virtual space into a different path
rather than said default path according to said

signal fromsaid i nput neans; neans for instructing
changed path novenent, for instructing said procedure
for controlling to nove virtual canera to contro

said virtual canera to nove on said novenent path
changed by said neans for changi ng novenent path from

s $ainth defradh Balhg MBARNS tf Ale Rh@dUCi ng and di spl ayi ng
t wo- di mensi onal inmage, for producing a

t wo- di nReS 1083 o ENBEA thyo [ ende itW v eaf drRAl ¥9Wamera,
inside said view area which is set by said virtual

f 6anmeba €8N0l h gdt bomber sV ed by usdl & 4Rars ff¥r setting
controlling to nove virtual canera, and for

a dirsplvaya ng ssal d stivde dspEiNg| 6hale ¢ FElgam oA sal thapl ayi r4lial
nmeans for conputing di stance, for conputing a

sgdihsteanceobetaeentsai F wlitowal sanel a ebiecte hdvwes ohject
sai d novenent path changed by said neans for changi ng

c ppvieneht gehtte drel wav ¢ bick graouddnebjrestf o Focanddr ¢ hling
sai d three-dinmensional virtual space by said neans .

tpomoFRdaRiaTR BAP 1 ceBUiTgtpeyForP afdarish el is set in
det ecti ng background object, for _detecting said

S pack grivtiR @ obi BEM hafinfy! sArd E R &t SREC BofSuedtdyement
sai d ans fqQr co utifg di stance, which is a

PRrdde? &r Mkt Vat LEUR! | GRS T ard means for

Instructing Lo Ggoryect ;IoveMent ovement 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;

means for producing and displaying
two-dimensional image, for producing a
two-dimensional image by rendering of said polygon
inside said view area which is 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;

41



o

path, for instructing said nmeans for changi ng
nmovenent path to correct said changed novenent path
so as to make said virtual camera apart from said
background obj ect detected by said neans for

det ecti ng background object. 42

means for computing distance, for computing
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
said 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 instructing salid means for <changing
movement path to correct said changed movement path
soOo as to make said virtual camera apart from said
background object detected by said means for

detecting background object.
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