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 gane mnachine for
stably di splaying a proper photographed image while flexibly setting a
position of 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 "ganme software"” to the
data, but "gane software" has al ways program And, "the related various

ki nds of da&taTLmaylbe TSiHr N VANE h@Rory nmeans such as a ROM di sc, together
with the program Furthernore, these data may be stored in an outside
menory neans GbMas §OFie AREelAYNPedtRMEt MACHUIGhEa communi cation nedi um
means, such as the Internet. [0003] In such kind of gane software, a
virtual canera follows a character which noves in a narrow path in a field
havi ng many obstacles, such as a wall. A possible nethod in such a case is
that a noveheAHENIEApathIBL A virtual camera is fixedly set in advance in a

path, and the virtual camera is noved along this
[0001]

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 if a field has many obstacles therein.

BACKGROUND ART
{0002]

“"Game software” 1in the specificaticn 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 kinds of data” may be stored in amemory means,
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 cut through a
communication medium means, such as the Internet.
[0003]

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

pocssible method in such a case is that a movement



nmovenment 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 the watbab fcaneyafreelly daohkows Bschidractiéy wi ¢ houtn ddxedyesetting
the novenent path of the virtual canera. If so, the virtual canera enters a
wal | or samia paatkli ghtd rdverment tofa & chareact ef simotvteed At cow tpat &, so
that it is difficult to stably obtain a proper photographed i mage. Under
this situationemfdrekibieh setitnigs ofcavposi eindntof ftike thanem andest aibl e
display of a proper photographed inage are desired to be simnultaneously
real i zed. [F00DB] ©fTHehe vHer bbjpdctc dfetiie Wi ddent ti Aventiyn disang@i@gprovi de
gane software and a ganme nmachine for stably displaying a proper

phot ogr aphé:'diﬁlﬁﬁg@uwgh pagrathisnarrowinitswidth, andaposition

of the camera is limited in order to obtalin a proper
{that is, the virtual camera does not enter a wall

or the like.) photographed image.

—

[0004]

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 methocd to be taken in this case may be that
thevirtual camera freely follows acharacterwithout
i 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 this situation, flexible
settingof apositionof the camera andstabledisplay
of a proper photographed image are desired to be
simultaneously realized.

{00061

Then, the object of the present invention is to



flexibly setting a position of the camera even if a field has many
obstacles therein, taking the above-nentioned circunstances into
consideration. DI SCLOSURE OF THE | NVENTI ON [0007] The invention is gane
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
foll owi ng procedw ®syaa eprocedurser & 08 nr educing aadH daat ingr pekygonp (PGP),
for producing pol ygons of the operation object (CH) and a background
object (e.gisWlRytanprisi ngpthpefr el dhpe. ggr@Hhadd fonalkacat whg 1 &he

pol ygons in the three-dinmensional virtual space (3DS) ; a procedure for
control i ngf Texmiveyoperatiiony abjpect i (RER), offortlcentoraoh &irag ¢ vempveft he
operation object (CH') in the three-dinensional virtual space (3DS)
wher e t he BacKdground bbjsectndVER)o has d otatsed t 132 by itrthe prakeéduy e tfloe

produci ng and | ocating polygon (PGP) , according to the signal fromthe
inputrman§bove—mentioned circumstances into consideration.

DISCLOSURE QOF THE INVENTION
[0007]

The invention 1s game software (GSW) having a
program for getting a computiter (1) to 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 (G5W) having program for
getting the computer (1) to further execute the
following procedures:

i a procedure for producing and Jlocating
polygon {PGP) , for producing polygons o©of the
operation object (CH1) 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 (CHl) in the three~-dimensional virtual space

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



(14) ; a procedure for controlling to nove virtual canera (CW) for
controlling to nove a virtual canera (CM for setting a view area inside
the three-dinensional virtual space (3DS) so as to follow the operation
object (CH') controlled to be noved by the procedure for controlling to
nove operation object (PGP) on a path which is set in the

t hree-di nensional virtual space (3DS) as a novenent path (MP) of the
virtual canera; a procedure for changing novenent path (MPP) for changing

t he novenent path (MP) of the virtual canmera froma default path (MPD)
which is i®yadiaacer osetdiun & Heo rhp et remsy aratl Yordarall nspaeel ¢3R8) i nto

a different path (e.g. MPcl as shown in Fig.5) rather than the default path
accordi ng tid &Rhe .siaghab ridony tive ttnpus igeans {T4Hm @hpr dbogdutemba@mn s

i nstructing changed path novenent (MPP), for instructing the procedure for
controllind %) riove virtual canera (CWP) to control the virtual canera (CM
to nove on the novenent path (e. g. MPcl as shown in Fig. 5) changed by the
procedure for chamdiRgorisverert pathcOWPPY ofy baithd dieraule v patha MPD); a
procedure for produci ng and displaying 4 _two-dinensional inmage (PDP, ANP),
for produciGffar a whE nsi bA&l T R&ger By righdert fig WP VEhed pdi ygomal

camera (CM) for setting a view area inside the
three-dimensional virtual space (3DS) soas tofollow
the operation object (CH1l) controlled to be moved
by the procedure for controlling to move operation
cbject (PGP) on a path which is set in the
three-dimensional virtual space (3DS) as a movement
path (MP) of the virtual camera;

a procedure for changing movement path (MEPE) ,
for changing the movement path (MP) of the virtual
camera from a default path (MPp) which is in advance
set in the three-dimensional virtual space (3DS3) into
adifferent path (e.g. MPcl as shown in Fig.5) ratherx

f 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 as shown inFig.5) changed by theprocedure
for changing movement path (MPP) from the default
path (MPyp) ;

a procedure for producing and displaying



inside 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
for 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 on 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
(SMP), for et edtimgntshieo backgiwam: obp&dt , (MR)) , hdw mgp rlvel W stance
conputed by the procedure for conputing distance (SMP), which is a

pr edet er m riedo ~ddlruen(sel gh aX0)ine dowery; ranmds mprogedur et hier padtyraueting to
correct nmnovenent path (SMP) , for instructing the procedure for changing
nmovenent paitths ¢ MRPE htep vaos v ect € ehieh lcHaAged erfobenthte pattt e lgc aMRoRa as
shown in Fig.5) so as to nake the virtual canmera (CM apart fromthe
background dbjiéctc ¢ MER)C Héteekt €@ Byet e pedcddur & h ¢ o et &ty hg Wackgr ound
obj ect (SMP). [E00081 5 According to this aspect of the invention, if the
virtual caf?atceV lappF oh€hd&C Y Re Wwhat kgriolindadg gat (CWP) , and for

displaying 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 (FGP) ;

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
ftor changing movement path (MPP) to correct the
changed movement path (e.g. MPc2 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} .

(00081



(e.g. WR , the novenent path (MP) is corrected (e.g. into MPc2 as shown
in Fig.5) so as not to further make the virtual canmera (CM close to the
background object (WR), so that the virtual camera does not enter the
background object. Even if a field has nany obstacles, a proper
phot ographed i mage can be stably displayed while flexibly setting a
position of the canera. [0009] 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 (QMNPrordonhgondrohliing apeicew dfreatd dm¢PR)t D nt,ha £ vi ktual
canera, and a procedure for instructing change of view direction (CW), for
i nstructingvibheuptocederea f@Mionppold & 0@ evd evih €iby ¢ kigano ( @\WPH bijoe c€hange
the view direction (PD) of the virtual canmera according to the signal from
the i nput nmeansg (¥)r) [ O0H 6] mAccondinngptd H hilsP aspect oafr ¢ be eichvent gon, a
pl ayer can change the view direction (PD) of the virtual canera, thereby
further inproviongiPhe f4 exishiéowty imof Ftike. Dpersat | 88 of o the cafmera whrl e
stably displaying a photographed i mage. 6 [0011] Another aspect of the
inventioni@aﬁhet@ﬁmyggﬁmmﬁe;amera {CM} close to the background
object (WLg), so 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.
[0009]
The other aspect of the invention 1s the game
software, wherein the game software (GSW) has a
program for getting the computer (1) teo 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).
f0010C]
According to this aspect of the invention, a player
can change the view direction (PD) of the virtual
camera, thereby further improving the flexibility

of the operation o©f the camera while stably

displaying 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 (CS1) fromthe
i nput nmeans (14), and the gane software (GSW has a programfor 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 path (MP) changed by
the procedure for changing novenent path (MPP) according to a second signal
(CS2) fromthe input nmeans (14) , and a procedure for returning to default
path (MPP), for changing the novenent path (MP) of the virtual camera from
the novenemopdath (MP) the changing state (e.g. AS) of which has been
fixed by the procedure for fixing novenent path (MPP) into the default path
(MPD) accordimgtitoe g a hiped siodgnah o €83)efitdmt Hes ithputy ameanso £ €4 re[,0012]
According to this aspect of the invention, a player can freely fix the
state of thehehanged ttowepem cpatire(dqr A ngiand atovheesahentd nk, the
novenent path (MP) a changed state (e.g. AS) of which has been fixed can
be al ways r@ftBPred hantdres dehgumo panks (VAp tht HéfRbyokakilng Y he topeiati on
of the camera easier. Therefore, the operability of the canmera can be 7
i mproved wh & Bered ne&ian g itthe tlexd bf Lints/t of 1 Wpetati®Rlof fhercankea.

input means (l1l4), and the game sofiware (GSW) has

a program for getting the computer (1) to further

exXxecute a procedure for fixing movement path (MPP),
for fixinga changingstate (e.g. AS) of the movement
path (MP) changed by the procedure for changing
movement path (MPP) according to a second signal
(C52} 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 (MPp)
i accordingtoa thirdsignal (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 can be always returned to thedefault path (MPyg)

~

thereby making the operation of the camera easier.

Therefore, the operability of the camera can be



[0013] Besides, another aspect of the invention is a game nmachine having

t he above-nentioned characteristics [0014] The nunber in parentheses shows
the corresponding elenent 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

drawi ngs. Besides, the present invention should not be interpreted by these
nunbers. BRI EF DESCRI PTI ON OF DRAWNGS [0015] [Fig.l] Fig.l is a view
showi ng a control block of a gane machine. [ Fi g . 2] Fig.2 is a side

vi ew show ngnarright j eystiek mal partitherceofthe ofitérdli [Eigr 3JoFig.3 is
a view show ng a structure of gane software. [Fig.4] Fig.4 is a view
concept ual loyp slhevii hgna o ¥i rthual ceamera.. [Fig. 5] Fig.5 is an upper sectional
view showing a cave which is an instance of a field (a part thereof is
omtted). 8 EXPIANATI ON OF REFERENCE NUMBERS [0016] 1... ...conputer, gane

machi ne (ganme machi ne)
Besides, another aspect of the invention is a game

machine having the above-mentionedcharacteristics.
[0014]

The numbker 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.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 cémera.

[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 polygon, nmeans for controlling to
nove operation object, neans for controlling to nove virtual canera, neans
for changi ng novenent path, means for instructing changed path novenent,

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

for instructing to correct novenent path (CPU). 3DS... ...three-di nensional
virtual space 8... ...neans for producing and di splayi ng two-dinensional

i mge (image processing unit) 11 ... ...display 14 ... ... input means
(controller) ANP... ...procedure for producing and displaying

t wo- di mensi onal image, nmeans for producing and displaying two-dinensional

i mge (inmge processing progran) CHL...-operation object (operation
character) EXQM-ANATION r@HalRERFENCEL NUMBERS| rst signal (operation
signal) CS2... ... second signal (operation signal) CS3... ... third
signal (opér®®itéd signal) Cv... ... field (cave) CWP... ...procedure for

controlling to nove virtual 9 canera, procedure for controlling view
direction, 1-pro€OduR .o /i AP acthghdihgé Itmei &% Ahid@ ) on, procedure

for controlling to nove virtual canmera (canmerawork processing progran
2 means for producing and locating polygon, means

for controlling to move 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-dimensiconal virtual space

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

11.. ..display

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

displaying two-dimensional image {(image processing

program)

CHl1.. ..operation object (operation character)

CM.. ..virtual camera

CSl.. .first signal (operation signal)

CS2.. ..second signal (operation signal)

CS3.. .third signal (operation signal)

CVv. ..field {(cave)

CWP.. ..procedure for controlling to move virtual



FD ... ... field GSW.. ... gane software M ... ...novenent path M°D..

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 path, neans for changing novenment path,
means for instructing changed path novenent (novenent path changi ng

program) PD ... ...viewdirection PDP... ...procedure for producing and
di spl aying two-di nensional inmage, nmeans for producing and displaying
t wo- di nensi onal inmage (imge data producing program PGP... ...procedure

for producidigmant | opatd hgdpal ¢y gop,r P6 acedur @ ifrog ¢ardw ollliimge ta Jwye

operation object, neans for producing and | ocating polygon, neans for

control li ng tocruirer epé€rat iians ohjuect i qpplapgon g gprac esisé Rgdproge anjo ISVP . . .
.. procedure for conputing distance, procedure for detecting background

obj ect, pracedoreldor fostractitngoldicosrect mowenentl wpath,l neanssfor 10

conputing di stance, neans for detecting background object, neans for

i nstructi ng(¢aneoreetr ropenene s spat g sthd ftriamg) val ue correcting program

WLR. .. ... background object (right wall)
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 <c¢hanging
movement path, means for instructing changed path

movement (movement path changing program)

PD. .view direction

PDP.. ..proccedure 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 iocating 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



AS ... ...changing state (shifting value) BEST MODE FOR CARRYI NG THE

| NVENTION [0017] 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 disc reader 7, and an interface 13 are connected with the CPU 2
through a bus 3. [0018] A nenory disc 6 functions as a storage nedium and
is an optical storage nedium A gane software GSW conprised of prograns and
data which are necessary for execution of a gane is stored in the nenory
disc 6. Theoganet maghidnes laexeeut s aan pr £det erant aed gageb aacicgrdingdt o t he
gane software GSWwhich is stored in the nenory disc 6. The nenory disc
reader 7 redddecathe preogrand andlnket data buty dfo t he ryaee tsaf¢ wamen GSW i n
response to the instruction fromthe CPU 2, and outputs a signal
corresponditgtho thbirfeadngoneeéms. cpOOU ST tiin ¥arm ooy st age medi ums, such
as a sem conductor storage elenent, a magnetic storage nedium and a

phot oel ect Mermagicd £& ot opage oediamt nayipdtusedllas the nenory disc 6, in

addition to an optical storage nedium Alternatively, the gane software GSW
is A S. ..changing state (shifting value)

BEST MODE FOR CARRYING THE INVENTION
[0017]

As shown in Fig.l, a game machine 1 1s 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
preoecessingunit 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 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]

11



read out of a server which is independent fromthe ganme nmachine 1 through
comuni cati on nedi um neans, such as the Internet with no such storage
medium [ 0020] The ROM 4 and the RAM 5 function as main nenories wth
respect to the CPU 2, and a nultitasking operating system (nultitasking
0S), a programfor controlling the whole actions in the game nmachine 1 is
witten in the ROM 4. The program and the data which are read out of the
gane software GSWthrough the nmenory disc 6 are witten in the RAM5, if
necessary. [0021] A franme nenory 10 and a display 11 are connected wth
t he i mage procesgiongs usitto Ba ganthd He v@ges uplPCesShNG ait S dacei yes
t wo- di nensi onal inage data fromthe CPU 2 and draws a phot ographed i mage
on the fraretoeruyy #Q,emnd tconyemtssyt he idr awnm o phgtogiapheth | nagel i 8t o a
predeterm ned video regenerative signal so as to output it to the display
11 at a pragpeotideni ag.t Al hone d ekeVi si Dhorecgevear dismgenss al by wseedas t he
display 11. 12 [0022] The nenory disc reader 7 and a speaker 12 are
connected w3 thdhesoand grhicceds) ag adidi B cand ot he opdunda processigg unit 9
reproduces data, such as voice and sound, or sound source data which are
r ead medium. Alternatively, the game software GSW is

read out of a server which is independent from the

game machine 1 through communication medium means,

such as the Internet with no such storage medium.

[0020]

The ROM 4 and the RAM 5 function as main memories
with respect to the CPU 2, and a multitasking
operating system (multitasking ©S8), a program for
controlling the whole actions in the game machine
1 is written in the ROM 4. The program and the data
which are read cut of the game software GSW through
the memory disc 6 are written in the RAM 5, 1f
necessary.

( [(0021]

A frame memory 10 and a display 11 are connected
with the 1image 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 1into a predetermined video
regenerative signal so as to output it tec the display

11 at a proper timing. A home television receiver

is generally used as the display 11.

12



out of the nmenory 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 proper connecting port. A plurality of the controllers 14 and the
external nenories 15 nmay be connected with the interface 13 in parallel.
[0024] The controller 14 functions as an input neans, and has a nain body
14a which is connected with the interface 13. The main body 14a has a
direction [igwlpegting switch 14b having a cross shape, a left joystick
14cl, a right joystick 14c2 and four push button switches 14d as operation
menbers. Detaits mémbhey ridghd cj ayshidek 14c2z a8 showp kA g. 2 M ldr e be
mentioned later. [0025] An operation signal corresponding to the operation
13 state ofceatk operdatiionh rehkerss ddh, pricde skcRgonn ildd | sahrpwred into
the RAM5 fromthe controller 14 at a constant period (at sixty cycles per

a second, <founidnspance)ssdndyt her iOPUI2 § agdgesd ilke ©Opda=atsd on sséat eaof the
controller 14 on the basis of the

volice and sound, or sound source data which are read

out of thememorydisc 6 through thememory discreader

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 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 l1l4a which is connected with the
interface 13. The main body 1l4a has a direction
indicating switch 14b having a cross shape, a left
jJoystick 14¢l, a right joystick 14c2 and four push
button switches 14d as operation members. Details
of the right joystick 14c2 as shown in Fig.2 wiill
be mentioned later.

[0025]

An operation signal corresponding to the operation
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operation signal. [0026] The main body of the game nmachine 1 is conprised
of all structural elenents excluding the display 11, speaker 12, the
controller 14, the nmenory disc 6 and the external nenory 15, which are
stored in the sane predeterm ned housing, and functions as a computer.
[0027] In the present enbodi ment, a conputer is a ganme nmachine for honme
use. But, a conputer may be a portable ganme machi ne or a gane machi ne for
an arcade. Besides, a conputer nay not be a device dedicated for a gane
but may be a device for playing back general mnusic and inmages stored in a
storage neds tmte Fuft heratorepeanytéonputembestishlad a pdrsbpal 4 «conput er and
a nobil e phone, a personal digital assistant (PDA) is available as |long as
gane softwaréd dan bepexeteted n her élive RBORY| £ Asmshowa criFtgold, 1 ¢he gane
software GSWis formed as a hierarchical structure with a plurality of
nmodul ari zedl programs 1 ot cadvanerng & (gane. 1 44 v 0029] e sPpegr ansctarnd ,
processing a user interface, such as an input processing programI| NP, a
sound proceksirng n pregrae SDR aAd tanei fide dr ocesgimg tphegroane ANR aoe
stored in a |ower hierarchy as shown in the |eft hand

state of the c¢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 is a game
machine for home use. But, a computer may be a
portable game machine or a game machine for an arcade.
Besides, a computer may not be a device dedicated

i foragame, butmayvybeadevice 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.

(00281

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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of Fig.3. And, a scenario processing program SNP is stored in an upper
hierarchy in a central part of Fig.3. Besides, prograns for executing and
controlling various kinds of tasks necessary for game progress, such as a
pol ygon processi ng program PGP, an inmage data produci ng program PDP, a
canmerawor k processing program CWP, a path changing program MPP and a
shifting value correcting program SMP are stored in a further upper

hi erarchy on the right hand of Fig.3. And, data areas, such as a pol ygon
data file PG- and a virtual space data file | AF, are set on the upper

hi erarchy as08lEdwh in the right hand of Fig.3. [0030] Various kinds of
data which are stored in the data area of the gane software GSW may be
stored in anyPrbamas Ifong msottres datrey is Y eel i read faut et hsough athe gane
software GSW These data are stored in the nenory disc 6 together with the
game software GSWut Aprectas svaly Pragseamal ¥ Pray Iso wndr ed o mears 1 eyt er nal
menory nmeans, such as a server independent fromthe game nmachine 1, and nmay
be downl oadeHody A8 &Phe@dty aBahd 2 GACATAC ¢ Ae IR B adw atgh NP are
comuni cati on nmedi um neans, such as the Internet, by the read program set

in the games 58MtS@ren GsW o WRODE1] e AagIG 6l # Bys b wasks pheduedd dra ke basis
of the
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
controllingvarious kinds of tasks necessary for game
progress, such as a polygon processing pregram PGP,
an image data producing program PDP, a camerawork
processing program CWP, a path changing program MPP
and a shifting value 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 1in an
external memory means, such as a server independent

from the game machine 1, and may be downloaded to
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respective prograns PGP, PDP, ... of the gane software GSWare executed in
order according to priority with a nultitasking operating system (multitask
0S). The above-nentioned hierarchical structure is sinply shown with only
prograns necessary for explaining the invention, so the real hierarchical
structure is nore conplex and includes various kinds of prograns, such as
a parallel processing program An arrow for show ng an instruction or
delivery of data is shown between the respective prograns in order to
easily understand the invention. So, howto process with a programor how
to deal with datmdsy noedrisitedulpht hese ahrcowRAN 0032] t¥Wardwgd kinds of
ganes can be played on the display 11 wth the gane machine 1 having the
above- ment i opag ustcuct Upe: vihed idownineadi ng tshec james sohewdiret E3We which is
stored in the nenory disc 6 to the RAM5, and executing this with the CPU
2. [0033] U»H tthHee gae dapliceram the tCRU 2thia sykpeexeedttesarg GSW.
predetermned initialization process according to 16 the program of the ROM
4 after a ptBf8etlelmined initialization operation (the operation of turning
t he power on, for instance). Wen the initialization finishes, the CPU 2

starts to real PomT & hé tganefsbftivarePCW WRisch 98 06 dB $ A &t Ivef nehsry

respective programs PGP, PDP, .. of the game software
GSW are executed in order according to priority with
amultitaskingoperatingsystem (multitask 0S). The
above-mentioned hierarchical structure is simply
shown with only programs necessary for explaining
the invention, so the real hierarchical structure
is more complex and 1includes wvarious 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. S0, how to
process with a program or how to deal with data is
i 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 1s 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

apredetermined initialization process according to
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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
t he execution of the gane according to the routines of the game software
GSW [0034] The gane in the present enbodinment is one on the basis of 3DCG
(three-di mensi onal conputer graphics) wth polygons. In such a gane,
various kinds of fields FD |ocating an eneny character therein are

produced in a three-dinensional virtual space, a player defeats the eneny
character By?fow i %ieMopefatt B8 cRaMhctiera€le Bn a hé 17 d@tceaninegd FD
through the controller 14, so that the gane is advanced. [0035] The CPU 2
firstly setlalthrebldinehsifordt e VRl (SHR L BE ra WHPINd ofoot dF Rat®dsyst em
with X-, Y-, and Z-coordinates in the virtual space data file |IAF as shown
in Fig.3 sétlfn tRORAM 5. %A ter §€tting BAE 21 Rfde- di nendibRal vitrlt aal
space, the polygon data 17 file PG- set in the RAM5 is referred accordi ng
to the pmﬁ@b%Hﬁ%ééﬁﬁh@ﬂw%bpéﬁmﬁﬁ'mF%§VQQ)iﬁg%$a§$éuﬁPOWQﬁ@he

scenari o processin rogram SNP of _ Fig. .3.. (0036
pout thegggmegsoftware GSW%hich(is st-!ored inthe memory

disc 6 and to store it in the RAM 5, and starts game
processing according to the game software GSW. When
a player 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.

[00C34]

The game in the present embodiment is one on the
basis of 3DCG (three~dimensional computer graphics)
with polygons. In such a game, variocus kinds of
fields FD locating an enemy character therein are
produced in a three-dimensional virtual space, a
playver defeats the enemy character by moving an
cperation character CH1 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. After setting the

three-dimensional virtual space, the polygon data
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Pol ygon data PGD is stored in the polygon data file PG, and the pol ygon
data PGD show various kinds of background objects conprising the field FD.
Concretely speaking, various kinds of backgrounds, such as "building" and
"cave", are prepared. The polygon data file PGF stores the polygon data PGD
whi ch show t he background objects, such as a pole, a wall, a door, a
ceiling, a floor for formng "building" and a wall, a ceiling and a ground
for formng "cave". And, the polygon data file PGF also stores the polygon
data PGD whi ch show the characters such as the operation character CHL and
the eneny Thara®t@¥. sEOD37! tie BRAY 2 rkfers foreed pabygonddata 0l e PGF,
and reads the polygon data PGD of the background objects conprising the
filed FD cofPespendy 8§ 1t @ AOSEEhating? e J96fa mhB GFolgod edat hoPilled P&F. And,
the CPU 2 produces the filed FD on the basis of the read polygon data PGD
and stores 3 ACPHE ¥Pr tfal t 3 fase YARE T | Y I8 81T YT OKE- 2 Fr &&LRYi drEnsi onall
virtual space therein as virtual space data |AD. That is, the field 18 FD
is produce&?fﬂ-f%e t hree-di nensional virtual space. [0038] After producing
the field FP the CPU 2 reads the polygon data PG which show the operation
char acter 00361

Polygon data PGD 15 stored in the polygon data file
PGF, and the polygon data PGD show varicus kinds of
background objects comprising the field FD.
Concretely speaking, various kinds of backgrounds,
such as "“building” and “cave”, are prepared. The
polygon data file PGF stores the polygon data PGD
which show the background obijects, such as a pole,
a wall, a deoor, 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 polygondata PGD which show the characters
such as the operation character CH1 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 polygen 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 TAD. Thatis, the field
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CHL and the eneny character out of the polygon data filePG according to

t he pol ygon processing program PGP. And, the CPU 2 produces the characters
according to the read polygon data PGD, and |ocates the produced characters
at predeterm ned positions in the field FD, and stores the data concerning
the characters as the virtual space data IAD in the virtual space data
file AF together with the data concerning the field FD so as to renew the
data. That is, the operation character CHL and the eneny character are

| ocated in the field FD. [0039] Wen the player inputs an operation signal
of a predétlernised dpdeci¢dn 1hr duyh ttheriesftdjioyst sdlonddclv o el
controller 14 in the above-nentioned state, the CPU 2 noves the operation
character CGHiaCl®ocated in the field FD on the basis of the direction of the
i nputted operation signal according to the polygon processing program PGP,
so that thel ¥PPt8al space data 1AD is newy produced, and the virtual

space data | AD are renewed in order, and the renewed data are stored in the
virtual space®8i€x fRFednEI P g haf lissi At hE ogeh &t F8Y chaiaster M i s
noved in the field FD throuah the left joystick 14cl. [0040Q] Then, the CPU

2 execut es BP ¢ A7 AW AR PriceRsePAG P ot R g Wit idt Pedifet 40&s LR Gthekig. 4

("the virtual
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 wvirtual space data IAD in the
virtual space data file IAF together with the data
concerning the field FD sc as torenew thedata. That
is, the operation <c¢haracter CH1l and the enemy
character are located in the field FD.

[0039]

{ When the plaver inputs an operation signal of a
predetermined direction through the left joystick
ldcl 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 IAD are renewed in order, and the renewed

data are stored in the virtuasl space data file IAF.
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canera CM' hereinafter) according to the canerawork processing program CAP
of Fig.3 in addition to the processing for noving the operation character
CHL. Fig.4 is a conceptual view of the virtual canera CM X-, Y-, and
Z-coordi nates are set as shown in the left [ower hand of Fig.4. As shown in
Fig.4, the virtual canera CMis |located at a view point PV. In the figure,
a viewdirection PD of the virtual canera CMwth an arrowis +Z direction,
so that a three-dinensional virtual space 3DS in the +Z direction fromthe
view point PV is set as view bounds . A detected area DA shown with a
broken |iné& MRl ife TRt BReR hérdt Hi8ER.Cc 10049 H 1 The e vedhli rcdneea CM i s
moved on a novenent path MP (not shown), follow ng the operation character
CHI i nacanmerfaivelied pf Bcashr g9 tofdret dBy spdaingicla Héfgult path MPD is set
inthe field FD as a default novenent path MP. The CPU 2 sets a position on
the defaultOB4% MPDD on the rear side of the operation character CHL (on
the opposite side to a goin direction of the operation character CHL),
spaci ng 20 a bh&det et htnéd Wi ¢t SFEC FIEGT theCBPETRENOT X cRACKEEES IGHY as a
view point PV. And, the view direction PD of the virtual camera CMis the

same as t et df rectilondof RS dér aut t5 Pt MPp. FEGogp) (" the virtual

camera CM” hereinafter) according to the camerawork
processing program CWP of Fig.3 in addition to the
processing for moving the operation character CHI1.

Fig.4 1s a conceptual view 0of 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 polnt PV.
In the figure, a view direction PD of the wvirtual
camera CM with an arrow is +Z direction, so that a
three~dimensional wvirtual space 3DS 1in the +2Z
direction fromtheviewpointPVissetasviewbounds.
A detected area DA shown with a broken line will be
mentioned hereinafter.

(0041]

The virtual camera CM i1s moved on a mecvement path
MP {(not shown), following the operation character
CHl inacamerawork processing. Concretelyspeaking
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 CH1l (on the opposite side to a going

direction of the operation character CH1l), spacing
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When the operation character CH is noved, the CPU 2 reads the virtual
space data | AD 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
CHL is located represented by the virtual space data |AD according to the
camerawor k processing program CAP. The processing of setting the view
position PV is repeated with the novenent of the operation character CHI,
and the CPU 2 |ocates the virtual canmera CMon the view point PV set in
order so that the view direction PD can correspond with the direction of
the defaul tapatthr ¥FR.tFhatined t hélisdamera i sfroved, tfhod | owimg rishel oper at i on
character CHI. [0043] When noving the canera, follow ng the operation
character CHRarapseaPUCX L eads ah& Mvwt wal i spacdkVdat AngAD Due ofiemwe
virtual space data file |AF, and produces two-dinensional inage data which
show the p@LygonsilcdtabBd dh the vV eWiBbuhds oretlie GHr thsal t hearfer @ eCM
according to the image data producin program PDP of Fig.3. 21 [0044] The
i mage proced§i H?ghﬁnicng‘eﬁr’fo‘dﬁBe§fa ﬁ%(ﬁ ofraphed ti regéh MEhe frane menory 10
with the produced. two-dinensional inmge data, and displays it on the

di splay 11 HE80dr 4l ng to the inmage processing program

When the operation character CH1 is moved, the CPU
2 reads the virtual space data IAD 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 CH1 is located represented by the virtual
spacedata IAD according to the camerawork processing
program CWP. The processing of setting the view
poesition PV 1s 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 MPp,. That is, the

{ camera is moved, following the operation character
CH1.
[0043]

When moving the camera, following the operation
character CH1, 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 1image data producing

program PDP of Fig.3.
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ANP of Fig.3. That is, the photographed i mage show ng the three-di nmensional
virtual space 3DS seen fromthe rear side of the operation character CHl
is displayed on the display 11. Wen the player noves the operation
character CHL in the filed FD through the controller 14 in the
above-nenti oned way, the canera is noved, following the operation character
CHl, so that the gane is advanced. As nentioned before, the eneny character
is located in the field FD, and the player properly defeats the eneny
character through the controller 14. [0045] The CPU 2 thus devel ops the
scenario inl €Ré Skenario processing program SNP so as to advance the gane,
and produces a cave CV which is the field FD of Fig. 5 inside the
t hr ee- di mensi Bhal i viard @@l ¥ sp&ces 8BS, unkiy 85pire damcepperredtd onalplvédw (a
part thereof is omtted) showi ng the cave CV which is an instance of the
field FD. Xm¥geandZ d¢dordinasds aresery asOshowthntdhr ¢efRrpeweregorti on
of the Fig.5. [0046] 22 The cave CV faces the Z direction, as shown in
Fig.5 andtN&s GhmemT hfde ETL B8R el péwer dBAd SHndPamexi it BX onhan upper
hand in the figure. And, the cave CV is forned, enclosed with the
backgr ound ®bSéctay 1S RACAT AT - NdINe W2 9§ Pifght @ ®el 3 1 YURE of £ i ng

ANP of Fig.3. That is, the photographed image

showing the three-dimensional virtual space 3DS seen

from the rear side of the operation character CH1

is displayed on the display 11.

When the player moves the operation character CHI1

in the filed ¥D through the controller 14 in the

above-mentioned way, the camera is moved, fcecllowing

the operation character CH1l, so that the game is

advanced. As mentioned before, the enemy character

is located in the field FD, and the player properly

defeats the enemy character through the contreller

14.

{ [0045]
The CPU 2 thus develops the scenario in the scenario

processing program SNP s0 as toe advance the game,

and produces a cave CV which is the field FD of Fig.5

inside the three-dimensional virtual space 3DS5.

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 Z coordinates are set

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

([0046]
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CL (not shown) and a ground GR A cylindrical portion CY is cylindrically
formed at the left wall WL, projecting fromthe left wall W.L. An eneny
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 canera CM

| ocated at Position P11. [0047] The default path MPD (full line) is set
inside the cave CV. The default path MPD is properly bent according to
shapes of the walls W.L and WLR, keeping the canmera so as not unnecessarily
deeply enter the walls WL and W.R (that is, so that the view point PV can
not enter insTHE €h& HEYFET ¢ drinh Ag & r obdtiaehe)a sohasnt 6 ra¥dicd & he
cylindrical portion CY in this case). [0048] 1In order to pass through the
cave CV, thengl Byet 2Qetd et esertal ioh ER&r dctef r'CHEN® @htept X tdve CV
t hrough the entrance ET via left joystick 14cl of the controller 14 so as
to nmove in BX+2Ti #BctUDRET [0BBY 23 Ten, Tikei Py 2 MbBdes the Aavaal
canera CM on the default path_MPo, follow ng the operation character CHIL,
according toVthé& &R &for I ThF 6637 N1 priodrtatn L Al B8 S HgiwP P i Sthies I ower

hand of Fig.5. Wen the ogaerati on character CH1l passes through a position
such as a left wall WLy, a right wall WLg, a Ceiling

CL (not shown) andaground GR. Acylindrical portion
CY is cylindrically formed at the left wall WL,
projecting from the left wall WLy. An enemy
character CHZ 1is located at Position P5 on the rear
side of the cylindrical portion €Y, hiding away from
the view bounds of the virtual camera CM located at
Position P11.

[0047]

The défault path MPp (full line) is set inside the
cave CV. The default path MP, 1is properly bent
according to shapes of the walls WLy and WLy, keeping
the camera so as not unnecessarily deeply enter the

{ walls WLy and WLz (that is, sco that the view point
PV can not enter 1inside the pelygon forming an
obstacle) (soc as to avoid the cylindrical portion
CY in this case}).

[0048]

In order to pass through the cave CV, the player
gets the operation character CHl 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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P1 , for instance, the CPU 2 |ocates the virtual canera CMon the position
P11, for instance, on the rear side of the operation character CHL. The

i mge processing unit 8 displays a photographed i mage show ng an inside of
the cave CV on the display 11 on the basis of the virtual canmera CM I ocated
on the position Pl1l. At this point of tine, the operation character CHl
whi ch | ocated on positions P2 and P4 of Fig.5 has not already appear in the
figure. [0050] In the above-nentioned state, with an operation of the
right joystick 14c2 of Fig.2 by the player, an operation signal CSl1 is
inputted frombka& ritght CFE st kv e4c2 H aitolrHer RAMEB nd at R ORU 2hexecut es
t he processi ng of changi ng the novenent path MP according to the path
changi ng pr%g&m]NPPPéfthiVbPa 3 foddmfing tthie ppecessing efhahamyiag t he
movenment path MP, the view point PV is changed, noving in a direction

ort hogonal @Blvhe cdePadtnpath Mpg &Fdi ¢ had AF Keerioghe Skéviey R P X &8 gr ound
GR. This quantity of change is represented by a shifting value 0 S, and the
24 shiftindWEl ¢& AShRedhsia dilse agéé“eﬁnhtamsgv@lfl d igobrdi Mhkesyshen) for
whi ch the view point PV noves fromthe default path MPD. The view point PV
may nove iTPETAYC 4PTect BT AF ER I dshécP 3 D58 priof EU DR 20fP ¢ Rd Tgrelind GR

Pl1, for instance, the CPU 2 locates thevirtual camera
CM on the position P1ll, for instance, on the rear
side of the operation character CH1. The 1image
processing unit 8 displays a photographed image
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 CH1 which located on positions P2 and P4
of Fig.5 has not already appear in the figure.
[0050]

In the above-menticned state, with an operation

of the right jeoystick 14c2 of Fig.2 by the plaver,

{ an operation signal CS1 is inputted from the right
joystick 1l4cZ intc 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 guantity of change

is represented by a shifting value A S8, and the
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[0052] The shifting value A Sis set so as to be changed according to the
operation signal CS1 fromthe right joystick 14c2 Concretely speaking, when
inclining the right joystick 14c2 in any of right and left directions from
a standard position BP (a dashed |ine) as shown in Fig. 2, the operation
signal CS which shows an input value IV corresponding to an angle AGw th
respect to the standard position BP is inputted. (0053] The input value IV
is changed from +1 through +256 as the angle AGinclined in the right
direction is big. On the contrary, it is changed fromzero (0) through
-255 as theshndlei AG ineliuredldi $ heeadeft disectior i6ibi g.hKRangasldero (0)
through + AS respectively corresponding to the input values +1 through
+256 are setofdrdiheé tshifYsvglue BSr whd ¢k dngesv iervo KO3 ntth8gh ov @sS
respectivel corresponding to the input values zero (0) through -255 are
set for thefsRIftthgl b ASUIDOPATL RS n chBfgingethed paveheRl paah MP,
the view direction PD may be changed. The virtual camera CM nmay be rotated
while the vieWsdilrectibh PHIRCEILDRY Wi SRardas prsdet 8P nnBd DbSICti oA (such

as the position of the operation character CH1l), thereby i rovin
P of the groun% GR. ) y 1nmp 9

[0002]

The shifting value AS is set so as to be changed
according to the operation signal CS1 from the right
joystick 14c2. Concretely speaking, when inclining
the right joyvstick 1l4c2 in any of right and left
directions from a standard position BP (a dashed
line) as shown inFig.2, theoperationsignal €CSwhich
shows an input value IV corresponding to an angle
AG with respect to the standard position BP 1is
inputted.

{00531

The input value IV is changed from +1 through +256
as the angle AG inclined in the right direction is
big. ©On the contrary, it 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 S respectively
corresponding to the input values zero (0} through
-255 are set for the shift value AS.

[0054]
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flexibility of the canerawork. [0055] When the operation signal CSl1 is
inputted, the CPU 2 conputes the shift value A S corresponding to the

i nput value IV which is shown with the inputted operation signal CS1
according to the path changing program WPP. If the player inclines the
right joystick 14c2 in the right direction so that the shift value A S
beconmes A S1 , the CPU 2 conputes the shift value A S1 fromthe input val ue
|V which was inputted. Then, the view point PV is set on a position P21
which the shift value A Si parallel shifted in the +X direction fromthe
position Pl11,WhAsnshewengitthe |oher mharmen tFi ¢t h[ 00B6] thfe t ivel ¢ivrt ual
camera CM approaches the background object, such as the walls WL and WR,
the CPU 2 @k&@ites08 Floced¥i g 6 xbEreekt i nGhiche shitita Yatamema Thhich is
described later. But, in this case the virtual canera CMis |ocated on the
posi tion PFA2¥sPesHonhaite &ighs Wi thbat V@B ulidg € hé oft dtessind iofed
correcting the shift value AS supposing that the 26 virtual canmera CM does
not appr oachO¥iRe” hdl PE AL E t ety Werl PRobS 71 © S St F BRI Tiefith 9Rdd: 1 ¢ Re

operation si gnal CS1 from the right joystick 14c2 is set to be inputted
into of the operation charactér CH1l), thereby improving

flexibillty of the camerawork.
[0055]

When the operation signal CS1 is inputted, the CPU
2 computes the shift value AS corresponding to the
input value IV which 1is shown with the inputted
operation signal CS1 according to the path changing
program MPP. If the player inclines the right
joystick l14c2 in therightdirectionso that theshift
value A S becomes AS1l, the CPU 2 computes the shift
value AS]l 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

{ directionfromthepositionPll, 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 WLig, 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 lccated 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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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

i nputted, the above-nentioned processing of changing the novenent path M
is successively executed. [0058] |If the player changes the angle AG by
inclining the right joystick 14c2 in the right direction, the CPU 2
conputes the respective shift values A'S according to the input values IV
shown with the successively inputted operation signals CS1. And the
virtual canera CMis noved on a changed novenent path MPcl (full 1ine)

whi ch paral ¥ el tovéd fonretttie CHhida egalnuet A2y omalhetdef auktl lpat HLWPD i n
the +X direction. That is , the novenent path MP is changed into the
changed novendntWpath MPcl fromthe default path MPo. [0059] If the player
returns the right joystick 14c2 (by releasing hold of the joystick, for

i nst ance) tbOpg‘&} standard position BP, the operation signal CSI is not
inputted, so that_ the CPU 2 changes the novenent 27 path MP from the changed
novenent pat P RFRLTEROYtHE" tdeP BEIR - Fdth OWPHT ddat Anw £ Bow 1 Skt a8 t he
processi ng of changing the novenent path MP. Thereafter, the virtual camera
CMis noved-BR tHed Nefiy 8fak hivrs. 2 Cg%lp}‘.)ésisnegttF’n&t Rhel pPayet eFetitt had

the CPUZ at aconstant cycle {suchaseachl/60 second) .
While the right joystick 14¢c2 is inclined, that is,
while the operation signal CS1 is inputted, the
above-mentioned processing of changing the movement
path MP is successively executed.

[0058]

I1f 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 8
according to the input wvalues IV shown with the
successively 1lnputted operation signals €S1. 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 1s, the movement path MP is changed
into the changed movement path MPcl from the default
path MPyp.

[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 CS1 is

not inputted, so that the CPU 2 changes the movement
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the right joystick 14c2 to the standard position BP in this case, the
virtual camera CMis noved on the default path MPp. [0060] The operation
character CHl is thus noved in the +Z direction and the virtual canera CM
is noved on the default path MPp. Wien the virtual canera CM passes
through a position 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 the
right direction so that the shift value A S beconmes AS2, the CPU 2 conputes
the shift vabté NS2 from tile dinpou adinuevEvid mtapsitrti IMF clay nttoo tthee
above-nentioned. And then, the view position PV is set on the position P22
whi ch par aldelf aipyed tetshi MPo val e il S2Wiik e t+X adf £ €ct ba of r o the
position P12. [0062] The view position PV which has been set on the
posi ti on PRIPS & HShe Set Cifnsihed fige B Pghtt il | "AVR M8 tas BAdWN JAPthe
right hand of Fig.5, but, the CPU 2 executes the processing of correcting
the shift VBPFEALIESHichi® VRS hard portREGE EHe ihvBRMDA CdccbREing to
the shifting value correcting program SMP as shown in Fig. 3. This
processi ng ?faﬂ}§&§ﬁ&MPD. Supposingthat thepliavérreturned
the right joystick 14¢2 to the standard position BP
in this case, the virtual camera CM is moved on the
default path MPyp.
[0060]
The operation character CH1 i1s thus moved in the
+Z2 direction and the virtual camera CM is moved on
the default path MP,. When the virtual camera CM
passes through a positionPl2, theplayermay 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 1input wvalue IV in a similar way %o 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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is executed according to the detecting area DA of Fig. 4 [0063] For the
virtual cameral CM the detecting area DA for detecting the background obj
ect which is adj acent to the virtual canera CMis 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 is a rectangul ar parallel epi ped respectively having |engths of the
three sides, 2X0, 2Y0 and 2Z0, a central position of which corresponds wth
the view position PV. [0064] The detecting area DA is not always a

rect angul ar2 S par&lf el &gl peliesd 1 6Rg dsatide afed §i%- Phe Bpace tRACIARIVNg t he
virtual canera, and may have any shape, such as a sphere. Besides, the
detecting & e3XBAVEHESs hof RWRGS SHePdde §f he O ¥ &G 1 _enméiee Chhsiof Fong  as
the area can detect the background object which is adjacent to the virtual
camera CM Vihat s sb § heh igek eéfi g ar Ba DA Reyi b af drfed whieanitst @et ual |y
29 phot ographed by, the virtual canmera CM In this case, .the detecting area
i s changealft yC€&HtbtP8d T4 ricket fE * bhotUhraphef AL Farih EC8&@Fding to

the state of _the virtual caner uch as zoom | ens, and w deangl e.
SMP as shown 1n Flg.a?;qvl T%:Ls processingof correctal q

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

For the virtual cameral CM, the detecting area DA
fordetecting the background objectwhichisadjacent
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 is a
rectangular parallelepiped respectively having
lengths of the three sides, 2Xg, 2Yg and 27y, a 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 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 1is, the

detecting area DA may be an area which 1s actually
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[0065] In the processing of correcting the shift value A S, as to whether
or not the detecting area DA contacts with the background object is judged.
I f.  judging the contact of the detecting area DA, a constant value A SCT is
subtracted fromthe shift value A'S. On the contrary, when judgi ng
non-contact of the detecting area DA, the processing of changing the
novenment path MP is executed, using the shift value A Sas it is when
conputed without subtracting the shift value AS. [0066] That is, the CPU 2
reads the virtual space data |AD out of the virtual space data file |AF
accordi ng pglootlher shjphtd did wallue wcor kectl g pe agr am .SVPL nanidi sj ddges, as to
whet her or not the detecting area DA contacts with the background object,
such as thehwallbsaltiand ¥ Ra The cded oleiaigl ar ea nAuce@nd act s c anittthe t he
right wall WLR as shown in the right hand of Fig.5 so that the CPU 2

j udges thepdontacir@phdder deketti g rar 2h 1RAaando subitmact s the sorstant
value A SCT fromthe shift value 0S2. 30 [0067] This judgnent and

subtracti ng r ddessvag igarlepeatiedr &i IOM t he Yyakigaent 2ot haerthe deta@cting
area DA does not contact with the background object. Wen repeatedly
subtractingy tfeastiie .val ue AS2 so as

[0065]

In the processing of correcting the shift value
AS, as to whether or not the detecting area DA
contacts 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 3. On the contrary, when Jjudging
non-contact of thedetectingarea DA, the processing
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 WLg. 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 Sc; from the shift value AS2.
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to beconme A S3, the detecting area DA does not contact wth the right face
WLR, as shown in Fig.5. Then, the CPU 2 judges that the detecting area DA
does not contact with the right wall WLR [0068] If judging non-contact,
the CPU .2 sets the view 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 camera CM on the position P23. That is, the virtual canmera CMis

| ocated at a position a distance X0 apart fromthe right wall W.R [0069]
The i mage processing unit 8 displays a photographed inage on the display 11
on the basi k0@8f6the virtual canmera CMIlocated on the position P23, and the
eneny character CH2 hidden at the position P5 on the rear side of the
cylindrical p8htison TYdgppearts o ehi $ viphstoyt apised P Fage s FOTED] 1When t he
operation signal CS1 show ng the contact between the detecting area DA and
the right waPPafgResutithhtt1e ) YA Ft1 §atlud taShissdsitgelt Hham nS3) s
inputted, the shift value A Sis anended into the value A S3 with which the
right wall YWRARE PRE @t eR ity laried A Xfoc Kot VBA 8B &F kil a" 281t he

above-nentioned. Then, the virtual camera CM npves
repeatedly subtracting the shift value AS2 so as

to become AS3, the detecting area DA does not contact
with the right face WLy, 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
83 parallel moved from the default path MPp in the
+X direction and sets the virtual camera CM on the
position P2Z3. That is, the virtual camera CM 1is
located at a position a distance Xy apart from the
right wall WLg.

{ [0069]

The image processingunit 8 displays aphotographed
image on the display 11 on the basis of the virtual
camera CM lcoccated on the position P23, and the enemy
character CHZ2 hidden at the position P5 on the rear
side of the cylindrical portion CY appears on this
photographed image.

[0070]
When the operaticn signal CS1 showing the contact

between the detecting area DA and the right wall WLy
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on a changed novenent path MPc2 (full line) after noving the shift value A
S3inthe +X direction from the default path MPD. In other words, the
novenent path MP is anended into the changed novenment path MPc2, making

t he position of t
path MP) apart f
thus freely set t

he canmera which is instructed by the player (the novenent
romthe background object. [0071] Wiile the player can
he position of the virtual canera CM (the view position

PV) , the position of the virtual canmera CMis limted in a narrow path,

such as the cave
t he backgrotuhdato
val ue nor | ower.

CV, so that the distance between the virtual canera CM and
bj ect ,tlsaclk hasf ther avalies M, i W Riggrot @hapr edlet 85 mi ned
[0072] The virtual canera does not enter the background

obj ect, proberiyppnat heal nitnlgef sbd tont rdluof Athel s operatded oh ttdhettaner a,

so that a proper

phot ogr aphed i mage can be stably displayed while flexibly

setting thevpdsiai dnSef vhe lcambriacbverh ¢f rihbtf i ekd IFDWhas amdy ohst acl es

therein. 32 [0073
novenent palfTt®

_ I'n the above-nentioned processing of correcting the
1nthe2 §KiF t DPal e RSt & CoRpdted. 5Byt L adhyter oe&si ng of

correcting is available as |ong _as the novenent path MP can be corrected
above-mentioned. Then, the virtual camera CM moves

on a changed movement path MPc2 (full line) after
moving the shift value AS3 in the +X direction from
the default path MPp. In other words, the movement
path MP is amended into the changed movement path
MPc2, making the position of the camera which is
instructed by theplaver (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, 50 that a proper
photographed image can be stably displayed while
flexibly setting the position of the camera even 1if

the field FD has many obstacles therein.
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according to a change form In a formof changing the novenent 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 froma plurality of paths as the novenent path M.

[0074] Wen 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 value AS in a predeterm ned
data area of Ot0He31 RAM 5, maintaining the shifting value A'S at the tine

when the operation signal CS2 has been inputted. [0075] Let us suppose that
the player préssdsiehebrdghatrmgpydtdekdiqeroce shenakialf centeecdi ¥egtion
thereof while the right joystick 14c2 being inclined in order to fix the
shift val uet AS pp vASBewien antolviMyy, tthee wh dtfual echwer & €M o ¢he uchadged
movenent path MPc2 [0076] 33 The shift value A S at the tine when noving
the virtuaPUdamed BYCH DACEHES ERghgell FoveRestt bAdh IMPc2V § sl Abd3: a8 sshown
in the right hand of Fig.5, so that the CPU 2 receiving the operation

si gnal CS2 5P&%s 2% he I8 fROVATRRA SP 3 hha PFPedefdr nidfed Ut & et egd

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 14¢2 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 €S2 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 being inclined in order
to fix the shift value AS on AS3 when moving the
virtual camera CM on the changed movement path MPcZ.

[0076]
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of the RAM 5 according to the path changi ng program MPP. Wen storing the
shift value AS3 in the RAM 5, the shift value A Sis fixed on A S3
irrespective of the operation signal CS1l inputted fromthe right joystick
14c2, so that the virtual canera CM noves on the changed novenent path MPc2
together with the novenent of the operation character CHL even if the

pl ayer returns the right joystick 14c2 to the standard position BP. That
is, the changed novenent path MPc2 is fixed as the novenent path MP by
fixing the state of change shown by the shift value AS. [0077] If the
right joysticRhe4c2hiis taguen peedséd a0 tthe: axied dihreact inonv 1 her eofieaft er
inputting the operation signal CS2 fromthe right joystick 14c2 1in the
processi ng of rdorz éceime rhe Chion vakueh aang ecparat £oe st ghalt IC8F €8 set to
be inputted. Wien inputting the operation signal CS3, the CPU 2 sets the
shift val uelA 9 GBi ete i showor edni hhtehe IRAMES ham d NUELF iand5 changesh & lie
novenent path MP fromthe changed novenent path MPc2 into the default path
MPo. [0078FE84CHU thet pLAeY 1 pressed PRE T3 AT cy58Rckl 1482 PO ERE axi al
center direction again in order that the virtual canera CMmay return to
the defaul tthat FIMPDL whad the dopérat R oR dhardete? roHM pdssest ehrrolgh a

position P4 and the virtual canmera CM rea%hes t he ,
of the RAM according to the path changing program

MPP. When storing the shift value A S3 in the RAM
5, the shift value AS is fixed on AS3 irrespective
of the operation signal CS1 inputted from the right
joystick 1l4c2, so that the virtual camera CM moves
on the changed movement path MPc2 together with the
movement of the operation character CH1l even 1f the
plaver returns the right Joystick 14c2 to the
standard position BP. That is, the changed movement
path MPc2 1s fixed as the movement path MP by fixing
the state of change shown by the shift value AS.
[0077]

( If the right joystick 1l4c2 is again pressed in the
axial direction thereof after inputting the
operation signal CS2 from the right joystick 1l4c?2
in the processing of correcting the shift value, an
operation signal CS83 1is 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 MPp.

[0078]
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position P24, the CPU 2 receives the operation signal CS3, and sets the
shift value AS which is stored in the RAM5 on NULL according to the path
changi ng program MPP, and changes the novenent path MP from the changed
novenent path MPc2 into the default path MPp . [0079] Then, the virtual
canera CMis noved fromthe position P24 to a position P14 on the default
path MPp, as shown in Fig.5 and is noved on the default path MPp, so that
the operation character CHL passes through the cave CV fromthe exit EX
[0080] The player can_thus freely maintain the changed novenent path MPc2
whi ch the pl ayér tdexi Pés ¥Rt RE © fib@énent epatihe MR Wiahs tHee bpéidat? ohnsi gnal
CS2. Furthernore, the changed novenent path MPc2 can always return to the
def aul t pathl'RPB 34 2R (OR" tEgerdi F61F 51 §Rald B3R FrHeref s Ahgriopel & mage
can be stably displayed with a sinple operation of the right joystick
14c2, ther emri%gvflﬁ&%@ CHpBEDITEEY It T het BEnEet dillte BaalF At %ifmi ng t he
35 flexibility of operation of the canmera. [0081] In the above-nenti oned

enbodi nent , ¥ PRE i VENCARAT 3%t P Re YhAe 350t £ harld’ 6SRA BUES theT PiERt Bon may

hi.n for_jn n h
be a game n;’I)agslteiorloPéi gtna§cgheasvlgt%aaf tcaem %ge CM reaches the

position P24, the CPU 2 receives the operation signal
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 MPc2 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
MP,, as shown in Fig.5, and is moved on the default
path MPp, 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 MPc2 which the plaver desires as the
movement path MP with the operation signal CS82.
Furthermore, the changed movement path MPcZ2 can
always return to the default path MPp with the
operation signal €CS83. Therefore, aproper image can
be stably displayed with a simple operation of the
right joystick id4c2, thereby improving the

operability of the camera while maintaining the
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machi ne has prograns conprised of various kinds of prograns in the ganme
software GSW such as the program PGP and PDP, and the hardware through
whi ch the program functions. | NDUSTRI AL APPLI CABI LI TY [0082] The invention
can be applied to game software for operating a virtual canera. And, the
invention can be also applied to a gane machine for home use, a portable
gane nmachi ne, a gane machine for an arcade, a nobile phone, a PDA (persona
digital assistant) and a personal conputer. 36 CLAIMS 1. Gane program for
getting a conputer to execute a gane for controlling to nove an operation
obj ect operfabke idectaridi ngotio cpestgnalod r o anhenpudimeeans in a field
produced in a three- dinensional virtual space which is set in nenory neans,
conpri si ng: [ 8&isd. ganme program bei ng program t hrough which a conputer
functions as the foll ow ng nmeans: neans for producing and | ocating pol ygon,
for produci ngI npbohygansoafe sakd tohenatd ohmblpjderhn eantd, at backigroand obpect
conprising said field and for locating said polygons in said

t hr ee- di nenséofdle voetmel sofateawtd cBSWs. selB uitn neher v me&nst L pwanmsa for
controlling to nove operation object, for controlling to nove said
operation obfeztdhmsaialchiee. @Prensidhalnvent aal lspagea swhére wand

background obj ect was
machine has programs comprised of various kinds of

programs in the game socftware GS5W, suchas the program
PGP and PDP, 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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| ocated by said neans for producing and | ocating pol ygon, according to said
signal fromsaid input neans; first nmeans for controlling to nove virtua
canera, for controlling to nove a virtual canera for setting a view area

i nside said three-di nensional virtual space so as to follow said operation
object controlled to be noved by said nmeans for controlling to nove

operati ofléBpect on a default path which is set in said three-di nensional
virtual space in advance as a novenent path of said virtual canera; neans
for changi ng novenent path, for changing said novenent path of said virtua

carmera fram acdekagrogairh Ay cfettiind na acanceesetoi 8xaaiile a game for
t hree-di nensional virtual space into a different path rather than said
def aul t 6§Pﬁr§éééP€rﬁftTPV%aPH PPF§Ft§P@n£bXQQﬂn@ﬁﬁ%ﬁ?h%u?cﬁééﬁéngs§Pd

di 11 er enty Raha 106 Agh 253N Lip¥aliies ANaY, 0y 8310 lefapld palha Saldoshi ft

val ue being set so as to be changed according to s S|gna rom
sai d i nputimeeansnald7 secdme lireaps: cfeor whamtr olilsi ngetto oy e memotyal meaner, a,
for controlli,n nove said virtual canera so as to follow said operation
obj ect off°E&i*d* gﬁ@énent path changed by said means for changi ng novenent

path from sai ¢adef e PREHGraRansihgr pe@REl NGt &fANERi ch Ok CRMPUiiRY a
di stance between said virtual canmera which noves on said novenent path

changed Kwn§éﬂ@nﬁeéﬁstﬁ@rﬁﬂ%%ﬂﬂhﬂ?|ﬂ9ﬁ@@6nt pat h and said background obj ect
| ocated in sai re [ nal. v u ns f uci ng
%a%@ Ford g% ;.18 ?i én foc §P§§r un ]egfgrfg %éie 12}%

and | ocati ng polygon det®c i ng i ng
said polygons of said operation object and a background obiect

comprising said field and for locating said polygons in said
three-dimensional virtual space which is set in memory means;

means for controlling to move operation object, for
controlling to move said operation object in said three-
dimensional wvirtual space, where said background object was
located by said means for producing and 1locating polygon,
according to said signal from said input means;

first means 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 means for
controlling to move operaticn object on a default path which
is set in said three-dimensiocnal virtual space in advance as a
movement path of said virtual 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 first signal from said input means, said different path
being a shift value away from said default path, said shift
value being set sc as to be changed according to said first

signal from said input means;

37



background obj ect having said distance conputed by said nmeans for conputing
di stance, which is a predeterm ned value or |ower; neans for correcting
novenent path, for reducing a constant value fromsaid shift value and for
correcting said changed novenent path into said path which is said reduced
shift value away fromsaid default path when said neans for detecting
background obfegpndereers sHi darkie blieg obpedovewtiich Wilst eareerss for

pr edet er fj - r e jd.yvirtual_ c apatt, from
D d backoraiThl P ST hald B e o 2P e or T Gl - Setdns
for fixi ogempveoenbbgaich, dorstidedloyesteorti nptdai dhasbellt byal seei dvhinelnwas

reduced sajd nmeans for correctin novenent, path in a predeterm ned data
rea of ShFachemBrys RegrESRLLPq thntremy Srad BETAYLone st he i o when a
maxi mum  val uge9hsa fANi Bufpvaliug ofisedskd) rsbrsi @pabut Ay sai dikPRHEe

means is further inputted fromsaid input nmeans as a second signal after
correctihgtwagd path by rdaiad neamsrd ovheoh r sevieAg onnAdib o penént apdthor

cont ol LAguL0q TG Said VELLUE! . FATCrR 00 5 fopahlneni ch o 5af dolixed! v

stored shi val u from Sai path irrespective rst

si gnal ; PeaRg§rbondr elnyeing llozadefdaulh padiy tarecehangieng isaad HDYenBRDt
path of said virtual canera from said novenent path which said fixedly
st ored sRPRFevAVuB2aGaJerremisdi RXaepgire 234 paFRL RN ERLYgEentrol led to

e g FhSRIEREE Ot pATNET Rtk deCeteuly, LD o
or background object having said distance computed by said means

for computing distance, which 1is a predetermined wvalue or
lower;

means for correcting movement path, for reducing a
constant value from said shift wvalue and for correcting said
changed movement path into said path which is said reduced
shift wvalue away from said default path when said means for
detecting background object detects said background object
which distance is a predetermined value or shorter so as to
make said wvirtual camera apart from saild background object
which is said predetermined value or lower;

means for fixing movement path, for fixedly storing said
shift wvalue which was reduced by said means for correcting
movement path in a predetermired data area c¢f said memory
means, said shift value being one at the time when a maximum
value or a minimum value of said first signal from said input
means is further inputted from said input means as a second
signal after correcting said path by said means for correcting
movement path, and for controlling to move said virtual camera
on said path which is said fixedly stored shift value away
from said default path irrespective of said first signal;

means for returning to default path, for changing said

movement path of said virtual camera from said movement path

which said fixedly stored shift value away from said default
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said m nimum value of said first signal fromsaid input neans is further
inputted fromsaid input neans as a third signal after inputting said
second signal fromsaid i nput neans; and neans for produci ng and di spl ayi ng
t wo- di nensi onal image, for producing a two-di mensional inmage by rendering
said polygons within said view area which is set by said virtual canera,
and for Eiiéblayhhghséisdcpmidﬁld@ﬁisit@éne imregel dry asa ol speays ﬁorTIﬁéXgage

pr ogram g rei i pr.ogr S hrough
whi ch saﬁég%%gt e‘sé)? urt rPBol \ugrr%c [ 8%;;’32%9”8@9@1]‘ ogrncgh?r:ag% ng VI e\% g}‘a%ectl on,
for changingual wamerdi bact5|aami @femajlct \;jarﬁkuaAha)armarﬁd arﬁae:@txdmngvhousabd
signal fromsaid i nput neans ine for controlling to nove an

oper at i of268j BeP1MYPe VAHUE eﬁ:fco?%ijr‘ﬁgffés’é §|l€ﬁéll oM agrf“t%phrﬂp%aﬁgaﬂﬁ a

field pgoducgdHdh alrﬁm@@e&“ FeRg analg vaﬁw@l mRRAGE é{"’é" &h d15; St sk PraMENOIY
nmeans, conprising: means for producing and |ocating polygon, for producing

pol ygonsa@tesaﬂdpopenam ealdbpecpndndlgnbécKgpmundldbjlepmt oemsi;siang sai d
field and for | ocati ng sai d on ons, i ree-di nmensi onal . vi rt ual
Space wnich i BGEE EHCnbRo Y e b o i roT I RGTS Conbb e BpRRat i on
obj ect, fer geBtuekhigngat Ot isRInG ipRNAL 110tk D] 66F | ReSAkHi Al €€aid

di nensional virtual space, where said background object was |ocated by said

means f oPOPpYBEANE| mg tard: | Behdi Nd epol %R, Whaskordi nget obyaithid gHartreom
sai d inputppans;, 39 sty eans, {94 Gt oklbng i kenaRua.Yi rifal cagera, for

display.

z2. The game program according to claim 1, wherein said game
program is program through which said computer further
functicns as means for changing view direction, for changing a
view direction of said virtual camera according to said signal

from said input means.

3. Game machine for controlling to move an operation object
operable according to a signal from an input means in a field
produced in a three-dimensional virtual space which is set in
memcry means, comprising:

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

means for controlling to move operation object, for
controlling to move said operation object 1in said three-
dimensional virtual space, where said background object was
located by said means for producing and locating polygon,

according to said signal from said input means;
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controlling to nove a virtual canera for setting a view area inside said

t hree-di nensional virtual space so as to follow said operation object
controlled to be noved by said nmeans for controlling to nove operation
object on a default path which is set in said three-dinensional virtual
space in advance as a novenent path of said virtual camera; neans for
changi ng novefenstpatsansf oforhangicmgldand urovemeat vpathadf caierairfaa
canera froma default path which. is_iin advance_set in, said
three-diﬁ%ﬁénggfngiﬁﬂﬂﬂo%%a%evﬁﬁFBala%ﬁ@%&%e%?rpSFﬁt%Qﬁhé%‘YH%% S&Fd
defaul t pathdaceeridi nghtee-damdnkibatlsiwinadudr oppaaked ddpet MeRANSo1 saiwd
different path being a shift value away fromsaid default path, said shift
val ue bePAgisePeEBTa8Nt GPHECEh&TET CddESr FihPa FEH BY reeidsrgaaf £Pom

sai d inp%ng@amngew W@nag{e%tgeﬂt rogg'eiaag 30 HOVe pdntiual, Gangray, for

controlling to nove said virtu canmera so as to follow said ™ operation
obj ect omssakt noveaent thatde-chareged dnalsaiidthednsspdor Thaadvagcaovyenent

path fromsaid default path; neans for conputing distance, for conputing a
di st ance™BETHR npégkdogiﬁﬁaglvééﬁgﬁg ﬁﬁpgﬁaﬁnves on said novenent path

changed by sapdafBansobor cEBagghpy mBVemReAt pphkbhandrsai dchhagkagoupdiabj ect
| ocated in said three-di nensional virtual space by said nmeans for producing
and | ocaiprgnpblygehh méars ifdorviddtiedt idRjiac Kigrouml ddf@ett P@thégé@hi ng
ggi d .ba?f5938“%%vg%jc%c.tse%""?’iinngsasiacl gh?riesé—%ﬁ% 1§ j[r%)r%‘éfva%’téé‘i dg r@@{gsi?&gr
nmput 1 ng di'stancé, whi'ch i's a predeterm ned val ue or ower ; ans r1or
correcti By dirvfIvsHt paibh fratheeduch&® &aid default path according to
said first signal from said input means, said different path
being a shift value away from said default path, said shift
value being set so as to be changed according te said first
signal from said input means;
seceond means for controlling to move virtual camera, for
controlling to move said virtual camera so as to follow said
operation object on said movement path changed by said means
for changing movement path from said default path;
means for computing distance, fcor computing a distance
between said virtuazl camera which moves on said movement path
changed by said means for changing movement path and saidg
background cbject located in said three-dimensicnal wvirtual
space by said means for producing and locating polygon;
means for detecting background object, for detecting said
background obiject having said distance computed by said means
for computing distance, which is a predetermined value or
lower;
means for correcting movement path, for reducing a
constant value from said shift wvalue and for correcting said
changed movement path into said path which 1is said reduced
shift wvalue away from said default path when said means for

detecting background object detects said background object

which distance is a predetermined value or shorter so as to
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constant value fromsaid shift value and for correcting said changed
novenent path into said path which is said reduced shift value away from
said default path when said nmeans for detecting background object detects
sai d background object which distance is a predeterm ned val ue or shorter
so as to 40 nmake said virtual canera apart from sai d background obj ect

whi ch i smsaied griedietvanivedd gahasaoragaster framwansafidr Haokanpurnsienbibecpat h,

for fi xegwcﬁt(i)rsi rslg.éai d__shift .val,ue i_.ch %wreerduced by said nmeans for

. gtrﬁdetermlneal Valle o .
correcting” novenent p I'n-a predetermne ata area of said nenory
means, sai d shebkhsvdote thietingy onevaehehbepttAp Haen fA-\EXipustovahgesaida
m ni mum val ue of said first signal fromsaid input neans is further
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path by ﬁ%b@m@ﬁ%lnspéﬂﬁ GOf r §CLh Adye MOVMEIEREE RElth  aRdaf ok £ contifpl hiRg {0

nove said virtual canera on said path which is said fixedly stored shift

val ue awagantromasal dshdeftauelpat beilngespectivetbé sdimg filrest &i gaakpumeans
for returning to default path,.for changi,ng.said .nbvement path, of .sai
virtual CEmEFa ofr SIS HOVEIEAE Bht RALGhitoh daitd Fladet 5o0t 5PEd. ERPF
val ue awayahgomssafdrégéaulinpupatdy Wi eh ssigontfeld edebfsbe soyedebyngai d

means for fixing novenent path into said default path and for noving said
virtual 6afERad edtsai ¢odereaiindpad dwiatsdid Pakd nieR val BT oFOrS&FEIAENI num

‘S’g! gei (r)]f r3bfeht! g%t%i,g%'d ffo(}mécfrit% 'Jt”lpi%q EANS, v Sséi’%tbﬂtbg?“&%ﬁgfér om
put ‘means as a'third signal atter 1nputting sard second signal from
sai d i npuh nesins; pand neeinsh f a5 padlicfhgedng ditspteayi BYitwo-i enskaeagl
| Tge, from said default path irrespective of said first signal;
means for returning to default path, £for changing said
movement path of said virtual camera from said movement path
which said fixedly stored shift value away from said default
path which 1s controlled to be moved by said means for fixing
movement path 1into said default path and for meving said
virtual camera on said default path when said maximum value or
said minimum value of said first signal from said input means
is further inputted from said input means as a third signal
after inputting said second signal from said input means; and
means for producing and displaying two-dimensional image,
for producing a two-dimensional image by rendering said
polygons within said view area which 1is set by said virtual

camera, and for displaying said two-dimensional image on a

display.

4. The game machine according to claim 3, wherein said input
means 1s a controller which is attachable and detachable, and
said controller is provided with an operable Jjoystick, and
said first, second and third signals are outputted by

operating said joystick which is provided on said controller.
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for producing a two-di nensional image by rendering said polygons within
said view area which is set by said virtual canera, and for displaying said
t wo- di nensi onal inmage on a display. 4. The ganme machi ne according to claim
3, wherein said input neans is a controller which is attachabl e and
detachable, and said controller is provided with an operable joystick, and
said first, second and third signals are outputted by operating sai d

joystlck whi ¢ rovided on said co roII e machi ne
Anks - A T i e 4R

according to ﬁmemh%?%?ﬁnsalﬁcc? Fstd sé%on %ﬁ? SitGrAl s SaF8
out puttedibytopeseddmy asidgtrisdi si@ysld ckrehi chtpstpeavikdedoparaatdg

controller. 42
single said joystick which is provided on said controller.
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