TI TLE OF THE | NVENTI ON GAME SOFTWARE AND GAMVE NMACHI NE
TECHNI CAL FIELD The invention relates to gane

software for displaying a display inage '
perspectively transforning pol ygons i n;ﬂ“\@\ @‘ﬂ“‘ﬂ@ m
space onto a plane and for displaying on

at which a player should gaze. Particul arl y5%ie
invention relates to gane software for shadi ng off~-
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necessary to relate "gane software"” to the data, but
"gane software" has always program And, "the rel ated

Tﬁ’éﬁiN%’cEAﬁi ndsp @l data" may be stored in a nenory neans
, such as a ROM disc, together with the program

g Ehennpy en ttihege dal B RRY ber st orednbn an pULSide for
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8 y £aly any e NBRASe & a8 e hgbct i
ci&é%é%ﬂdg 1Y BRAS e SBalh 85 18y B fectively

ART In various kinds of recent games, many
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di splay image obtained by perspectively transform ng
andef pal ggansl agnt wgaasgheen gy ane fsvnma vhawlpa dlayer

that is, al
should gaze. Particularly, the invention relates
to game software for shading off images of polygons
on a front side or a rear side of a gaze point.

“Game software” in the specification includes
program itself and various kinds of data related to
the programif necessary. Itisnotalwaysnecessary
to relate “game software” to the data, but “game
software” has always program. And, “the related
various kinds of data” may be stored in a memory 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 out through a

communication medium means, such as the Internet.

BACKGROUND ART

In various kinds of recent games, many polygons
are located in a virtual space, and a display image
obtained by perspectively transforming the polygons

onto a screen plane from a view point, that is, a



so-called real -tinme three dinensional conputer
graphics, is displayed on a nonitor so that a pl ayer
can enjoy the gane in a three dinmensional space. In
such a ganme for displaying a 3DCG such as a ganme for
taking aimat a target for getting it dow, a gaze
poi nt at which a player should gaze ("the gaze point"
hereinafter) may exist in the virtual space to be
di spl.ayed on a screen, n staring at _a point in_a
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space even if the player stares at the gaze position,
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perspectively transforned onto the screen plane
p & egar'dlles s eif n & i adept hadi regtisan amdthle nbpituarl space
itself is alnost planar. Due to the reasons, a real
tonbe cdnsmotape dyi ven & osay@ager, and such a gane
may | ack an interest. Then, the object of the
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an i mage obtai ned by shading off the polygons on at
a|pstirppe gepesgfabdth Prings the depth thereof into

focus and sees the objects on a front side and a rear
side of the point dimly due to being out of focus.
In a display 1mage obtained by applying planar
perspective transformation to the above-mentioned
virtual space, but, a player does not dimly see (the
image of) polygons on the front side and the rear
side of the gaze position in the virtual space even
if the player stares at the gaze position, such as
an aim since the respective polygons are
perspectively transformed onto the screen plane
regardless of the depth direction and the monitor
itself is almost planar. Due to the reasons, a real
mood can not be given to a player, and such a game
may lack an interest.

Then, the object of the invention is to provide
game software for displaying an image obtained by

shading off the polygons on at lest one side of both
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front and rear sides with respect to a gaze position
in the virtual space. DI SCLOSURE OF | NVENTI ON The
invention is gane software for getting a conputer to
produce a display i mge by perspectively trans
form ng many polygons located in a virtual space onto
a plane on the basis of a view position so as to
represent on a display and to produce a gaze position
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nctioning as th ol'1'owi ng neans, conpri sing:
pol ygon | ocating neans for |ocating the many pol ygons
in the virtual space in response to an operation

p 1 884l Py RrEI FIF PhayeE nithf @4gh an  operation portion;
gaze position conputing nmeans for conputing a depth
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respect to the view position; first inmage producing
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the virtual space onto the plane on the basis of the
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second i mage produci ng neans for deteriorating a
omual iat Yo Dantcheo i i thte ivage proflueed idy ples firisin so as
i mage produci ng neans to produce a second
to represent on a display and to produce a gaze
position (such as SC) at which a player should gaze
inthevirtual spacesoas torepresentonthedisplay,
comprising:
the game software having a program for

functioning as the following means, comprising:

polygon locating means for locating the
many polygons in the virtual space in response to
an operation input by said player +through an
operation portion;

gaze position computing means for
computingaadepthpositioncﬂfthegazeposition(such
as SC) with respect to the view position;

first image producing means for
perspectively transforming each polygon 1in the
virtual space onto the plane on the basis of the view
position in order to produce a first image;

second image producing means for

deteriorating a quality of the first image produced



i mage so as to have a size the sane as the first

i mge; and synthetic image producing neans for
appl yi ng sem -transparenti zi ng processing to at | east
one of both the first and the second i nages so that
each polygon of the first inage can be displayed
around the depth position of the gaze position (such
as SC) which was conputed by the gaze position
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e first and the second images so as to produce the
di splay i mage. According to this aspect of the

i nvention, they segerd i ma GdWulBAS means for
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di spl ayed around the depth position of the gaze point
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means and (the inmage) of each polygon of 4 the second
P9 fragd @an dsengiuspl agedn @gntshea pdl ygagh polygon of the
second image can be displayed as the polygon
approaches at least one side of a front side and a
rear side concerning the gaze position (such as SC),
and for combining the first and the second images
so as to produce the display image.

According to this aspect of the invention, the
second image producing means deteriorates the
qualityof the first image produced by the first image
producing means and produces the second image so as
to have the same size as the first image, and the
synthetic image producingmeans produces thedisplay
image by applying semi-transparentizing processing
onat least one of both the first and the second images
so that (the image) of each polygon of the first image
can be displayed around the depth position of the

gaze point (such as SC) computed by the gaze position

computing means and (the image) of each polygon of



approaches at | east one of both the front and the
rear sides concerning the gaze position (such as SC)
and thereafter conbining both inages, thereby shading
off (the imge of) the polygon to be displayed as the
pol ygon approaches at |east one of both the front and
the rear sides concerning the gaze position (such as
SC). By doing so, reality can be given to the player
nd pl ur e, t he gane, can anrease Besi des
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the second image producing means reduces the first
image so as to have a predetermined size and then
recovers the reduced image in order to deteriorate
the quality of the first image, and produces the
second image having the same size as the first image.

According to this aspect of the invention, the
second 1image producing means deteriorates the
qualityof the first image by reducing the first image
so as to have a predetermined size and thereafter
recovering it, and produces the second image having
the same size as the first image, so that the second
image obtained by deteriorating the quality of the
first image can be produced without newly producing
the second image. And, the second image can be
relatively easily produced without widely
increasing operation, thereby preventing execution

speed of the game and drawing speed of the display



Besi des, the invention is the gane software according
to claiml having a programfor getting said conputer
to function as the followi ng nmeans; conprising:
Z-buffer means for conputing a Z-value of each
pol ygon as a depth direction fromthe view point on
the basis of three-dinensional coordinates given to
the virtual space, and for projectively transformng
ons the Z-values of which are small onto a
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conputing neans for perspectively transformngt
cPRpbydonNsnnt o the planar screen in such a way the the
Z-val ue of the polygon, which is at the gaze point
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first image to which 6 sem -transparenti zi ng process

thensgf applired onlvheeclygons the Z-values of which are

small onto a planar screen; and

transparentizing means for determining a
transparency according to the Z-value; the game
software wherein the gaze position computing means
computes the depth position of the gaze point (such
as SC) with the Z-value, the first image producing
means has coordinate transformation computing means
for perspectively transforming the polygons onto the
planar screen in such a way the the Z-value of the
polygon, which is at the gaze point (such as SC),
is transformed into one having no transparency and
the Z-value of the polygon, which is bigger and/or
smaller than one of the gaze point, is transformed
into one gradually increasing transparency,
starting from one having no transparency, and the
synthetic image producing means combines the first

image and the second image, the first image to which



basis of the transforned Z-val ue of each polygon in
order to produce the display inmge. According to this
aspect of the invention, the gaze position computing
means conputes the depth position of the gaze point
(such as SC) with the Z-value, and the coordinate
transformati on conputing neans of the first image
produci ng nmeans perspectively transforns the polygons
onto the planar screen in _such a gag'that the Zavalu%h
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transparency. Threrefore, the synthetic inage
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game nachi ne for
is the same as one of the gaze point (such as SC),

is transformed into one having no transparency and
the Z-value of the polygon, which is bigger and/or
smaller than one of the gaze point, is transformed
into one gradually increasing transparency,
starting from one having no transparency.
Threrefore, the synthetic image producing means can
apply semi-transparentizing processing to the first
image 40-1 with the transparentizing means of the
game machine although the Z-buffer means of the game
machine can perspectively transform the respective
poclygons onto a plane, so that the display image can
be relatively easily produced by combining the
processed first image and the second image without
widely increasing operation. Then, the executing
speed of the game and the drawing speed of the display

image can be prevented from lowering.



produci ng a display imge by perspectively
transf orm ng many pol ygons located in a virtual space
onto a plane on the basis of a view position so as to
represent on a display and for producing a gaze
position (such as SC) at which a player should gaze
in the virtual space so as to represent on the
di splay, conprising: polygon |locating nmeans for
| ocating nman pol.ygons _i.n the virtual_space i
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sem -transparentizing processing to at |east one of
cdooplr ithenkgirst and the second i mages so that each
pol ygon of the first inage can be

polygon locating means for locating many
polygons in the virtual space in response to an
operation input by the player through an operation
portion;

gaze positioncomputingmeans for computing
a depth position of the gaze position (such as SC)
with respect to the view position;

first image producing means for
perspectively transforming each polygon in the
virtual space onto the plane on the basis of the view
position in order to produce a first image;

second image producing means for
deteriorating a quality of the first image produced
by the first image producingmeans toproduce a second
image so as to have a size the same as the first image;
and

synthetic image producing means for
applying semi-transparentizing processing to at

least one of both the first and the second images



di spl ayed around the depth position of the gaze

position (such as SC) which was conputed by the gaze

position conputing nmeans and each pol ygon of the

second i mage can be di spl ayed as the pol ygon

approaches at | east one side of a front side and a

rear side concerning the gaze position (such as SC) |,

and for conbining the first and the second i nages so

as .t.o_prod t he .di spl ay i-mage. The nupber in
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view showing a first image; Fig.4 is an explanation
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wherein (a) is a view showing a reduced first inage
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by recovering (a); and Fig.5 is a view showing a
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The number in parentheses shows the corresponding

O,

element in the drawings for the sake of convenience,
accordingly, the present descriptions are not
restricted and bound by the descriptions on the

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is a block diagram showing a game machine
according to the invention;

Fig.2 isablockdiagramschematically showing game
software GSW according to the invention;

Fig.3 is a view showing a first image;

Fig.4 1s an explanation view at the time when
producinga second image wherein (a) isaviewshowing
a reduced first image and (b) is a view showing the
second image obtained by recovering (a); and

Fig.5 is a view showing a display image obtained

by combining the first image and the second image.



referring to appended drawings. Fig.1l is a block

di agram showi ng a gane nmachi ne according to the
invention. As shown in Fig. 1, a gane machine 1 as a
ganme nmachine for honme use which is an instance of a
computer has a CPU 2 (conputing portion) , main body
of which is a mcroprocessor unit. A ROM and a RAM 5
(menory portion) as main nmenories are connected with
the CPU 2 through a bus 3. An operating system which
is program necessary for controlling the whole
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a memory disc 6 as an optical storage mediumt roug
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nmenori ze (stored) in the RAM 5. And, an area for
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necessary for a progress of a gane is set in the RAM
ibhveecoidnng to programread out of the nenory disc 6.

And, inage data obtained by processing data through
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6 is also stored in a predeterm ned video area
fsechrete i nsehe IRAVKS 1 sl A RANItokedceateefd 4 ocomputer has

di spl ayi ng may be separately provided in the game
a n@ERi e (lcompwtam@ Hee rénieon) Thendknohw dise 6 flokch is

suppl ying the ganme software
a microprocessor unit. A ROM4 and a RAM 5 (memory
portion) as main memories are connected with the CPU
2 through a bus 3. An operating system which 1is
program necessary for controlling the whole actions
of the gamemachine l anddatanecessary forexecuting
the operating system are stored in the ROM 4 in
advance.

Game software GSW, which is read out of a memory
disc 6 as an optical storage medium through a memory
disc reader 7 and various kinds of data are memorized
(stored) in the RAM 5.

And, an area for temporarily storing various kinds
of information necessary for a progress of a game
is set in the RAM 5 according to program read out
of the memory disc 6. And, image data obtained by
processing data through the CPU 2, the data being

read out of the memory disc 6 is also stored in a

predetermined video area secured in the RAM 5.

10



GSW may be any nenory di sc, such as a CO-ROM a
DVD-ROM and the other optical disc. Besides, the
ganme software GSWmay be provided with a

sem conductor nenory or the Internet. An inage
processing unit 8 (conputing portion, inmage
outputting portion) and a sound processing unit 9,
mhich are portions for outputting data to be
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sound data 1n the menory disc 6 into a predéterm ned
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12. As the display 11 and the speaker 12, a hone
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television receiver are generally used. A controller
mdAo(dnpotr pohki diy teanch @n .out side nenory 15 are

attachably and detachably connected wth the bus 3

thnoughage iprerdase iI3y Thel tcdnt (cldrepuidng portion,

provi ded with operation nmenbers such 11 as a cross key
indgeand tp podi hatgontsvw t thaddke forundgeepriegsamg unit

operation by a player. A signal corresponding to the
9 opethitcdn sfrgtepefrtions for outputting data to be
represented, are connected with the CPU 2 through
the bus 3. The image processing unit 8 reads image
data out 0of the video area of the RAM 5 and draws
a game screen on a frame memory 10, and converts the
drawn image into a video signal for displaying on
a display 11 (image displaying unit) so as to output
it at a proper timing.

The sound processing unit 9 converts sound data
in thememorydisc 6 into apredetermined analog sound
signal so as to output from a speaker 12, As the
display 11 and the speaker 12, a home television
receiver and a built-in speaker of the television
recelver are generally used.

A controller 14 (input portion) and an outside
memory 15 are attachably and detachably connected

with the bus 3 through an interface 13. The

controller 14 isprovidedwithoperationmembers such

11



t he operation nenbers 14a, 14b is outputted fromthe
controller 14 at a constant period (at sixty cycles
per a second, for instance), and the CPU 2 judges the
operation state of the controller 14 on the basis of
the signal. The outside nenory 15 has a sem conduct or
elenmrent for rewiting and nenorizing, and data for
showing the progress of a ganme is stored therein

accordin fo an jnstruction. o | ayer. Th ut '%e
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Furt hernore, any one, such as a personal conputer and

p é&r Mabid €cphang, folrs Buaidabte)as hony aBega®USAf tiwdges
can function therethrough. The gane software GSW

tlaccop dirngt L ont Be- d heemnfiohe ¢ nomoéXpd Ailéhn the basis
referring to Figs.2 through 5. Fig.2 is a block

o i agreans scirearhit.i cal ly showi ng the 12 gane software GSW
according to the invention, Fig. 3 is a view show ng
adierstutismde, MEge 4y 4 ak a expl aaatl opngentatr teheement
ti me when producing a second

for rewriting and memorizing, and data for showing

the progress of a game 1s stored therein according

to an instruction of a player. The outside memory

15 may be provided as an element of a portable game

machine (not shown) attachable toanddetachable from

the interface 13.

The computer through which the game software
according to the invention functions is the game
machine 1 as a game machine for home use. The game
machine 1 is not a device dedicated for a game, but
may be a device for playing back general music and
images stored in a storage medium, Furthermore, any
one, such as a personal computer and a mobile phone,
is available as long as game software can function
therethrough.

The game software GSW according to the invention

is now explained, referring to Figs.2 through 5.

Fig.2 1s a block diagram schematically showing the
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I mage wherein (a) is a view show ng a reduced first

i mage and (b) is a view showi ng the second i mage
obtai ned by recovering (a) , and Fig. 5is a view
showi ng a di splay i mage obtai ned by conbining the
first imge and the second i nmage. Many prograns
(nmeans) and data files generally form the gane
software GSW But, only inportant parts relating to

he iny, ntlon schemat i,cal | . shown
glm%grarrs and dq{éjlwf%rccaon% glr atc?l%lﬁg éﬁl ercqgn'pur%at 65’ 3

g I B2 Lorc gk, KGR G 1. A o o

oKe |ne In teriora |on

e%ﬁ&gi%at'ihﬂ{ \}f'ew ts%%e&lwé whatf r&ﬁgsﬂ? énsecond

gane software IS conprise

1r§¥6teh%ﬁﬂér'eni9:99 Rhoducing, a8¢ s SRhay ng pésgrcaerraZerst
t hrough which a transpar enti zi ng program 21

uﬁa@%tlgﬂa, ap) operatipnaly i HpLlty dekecih 89 S8 @ghaM 2Rage
a second inmmge producing program?2 a first imge

oPptaducé 89 b Pr ags aBwzdr haw ngaa pl arhad pergpectiyea view
.transformati on program 25 through which a coordinate

s pansi 9r aatd DapdeNpul gy Pr of@rtaan. A& dandya cehhfifreing the
program 27 function, a polygon |ocation program 28, a

f gaza powiatd @nacahpthiengs pecagrdmizta ged a pol ygon data
30 so that the ganme nmachine 1 can function. 13 Fig. 2
dbavenPemd yagiroumadas )t e d datspdrieheiszgag e pa dgnamo rm
21 and the Z-buffer program 27 equi pping the ROW or

thRe damge SprotEssi @gGHW t 8Boft t hengadfrel mixchf hent parts

relating to the invention are schematically shown
and many programs and data for another actions and
computation are not shown 1in Filig.2 for easy
understanding. A broken line in Figs.4 and 5 shows
deterioration of image, that is, a shaded off state.

As shown 1in Fig.2, the game software GSW 1is
comprised of a synthetic 1image producing and
displaying program 20 through which a
transparentizing program 21 functions, an
operational input detecting program 22, a second
image producing program 23, a first image producing
program 24 having a planar perspective
transformation program?25 throughwhichacoordinate
transformation computing program 26 and a Z-buffer
program 27 function,_a polygon location program 28,
a gaze position computing program 29 and a polygon

data 30 so that the game machine 1 can function.

13



1 function. If the gane software GSWis applied to

t he gane machi ne having no both prograns, it is
preferable that the gane software GSW has both
prograns. The gane software GSW has a hierarchica
structure shown with a broken line, which is nmade by
classifying tasks produced when operating the CPU 2
according to the above-nentioned respective prograns.

ngl gt ggn l%(?l];‘% %\?;?etllg?\é{mx% ar%”tt}jlé %Sg(a R%%Caerc'gﬁqngi Iz ing

pos lé as i pr ogr ans wer

L qul_t cyt t li -
p%% Can‘?.@f’%é{ execaled, ¥ecx°:f>a1{éi91%rar}19 ff‘%c&?%ﬁ}?gsﬁhe

essi ng a mul titask ope g system

Rd@h&B%hémﬂﬁbeEﬁ%ge@yﬁﬁ?&@UﬂngW%éB%memachine

hi erarchical sStructure of the task control "of the

1 garecgafd mar e 1 G « Dgled &1 $13kitana 0k Rrfessi g pr dey to
and various kinds of "interruption handling are

tiposYdhhe whibhtinee MU€iGYPPheX Boealiar phic@k astd Uctiufeis
of the actual gane software GSW and the ot her
p1P¢ 6@l enot hshiowWbhe dPatnet he cexpivanad i @swhaigef bsth
omtted and is not shown for easy understandi ng.
prAsgawsngonnecti ng the respective progranms in Fig. 2
are shown in order to easily understand the
iTHveny o, s8d t erateafgeW of a si aflok eatd oahdrc apes dtrivonalire
processi ng between the 14 respective progranms i S not
shonnted thy athesok amrrlowg e , whd, chars susdRids be s@dty ing
of the gane software GSWmay be stored in aqy form as
tq@h@egr@ﬁ@q@gawhen operating the CPU according

to the above-mentioned respective programs. With
the game software GSW, a multitask processing 1is
possible as 1if a plurality of programs were
simultaneously executed by controlling the task
processing by a multitask operating system
(multitask 0S) (not shown) .

Fig.2 conceptually shows the hierarchical
structure of the task control of the game software
GSW. Determination of processing order and various
kinds of interruption handling are possible with the
more complex hierarchical structure of the actual
game software GSWand the other programs (not shown),
but the explanation thereof is omitted and is not
shown for easyunderstanding. Arrows connecting the
respective programs in Fig.2 are shown in order to
easily understand the invention. So, exchange of

information or operational processing between the
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is freely read out through the program function of

the gane software GSW As the present enbodi nent,
these data are stored in the nmenory disc 6 together
with the prograns of the gane software GSW
Alternatively, these data may be stored in an outside
menory neans , and may be downl oaded to a nenory, such
as the RAM 5, through a comuni cati on nedi um neans,

e Shhe SOt Phap R et ot 1), T BB Btk s g o e
the.basj s..of . £
At nas e Tl B AT B3 P r tware

Gssvaffng%ebgs\é/w%td opg A4er ey Buls 1 8nlghes folhowi 89 + 4

exp tron, "the programfunctions” omtting these

i OPELAld PPSr®q £8%Y tAXPLARA | PRe §HEN E¥nction of
operations of the ganme software GSW are now

teXphaneds o rafes Een@ w0 . t ha dremengs-e YBar Empbayefient,
turns the power of the game machine 1 on, the gane

tHecki dey dar eads dherrRDiy Hhec remd rwhidhs ct Betga@ther
software GSWis stored through the nmenory disc reader
witand tHer ep ridgrgamne sofft warlee GSWani & nclsudi g atthe OSSW .

(not shown) and a task controlling program in the
ARAKMIrnaThers 1l yhet hamee sf t wan e yGSW/ s sbared im ahe RAMide

5 is booted by the operating system 15 stored in the
m ROV, MAen sst amichqa hed gahevwby a hdepl d&yer, mgnpy bYr,amach

(not shomng functions in response to the operation
a§nphe RAM 5, through a communication medium means,
such as the Internet, by the read program set in the
game software GSW.

Generally, the CPU 2 processes on the basis of the
respective programs of the game software GSW and
produces tasks, and the game software GSW functions
thereby. But, in the following explanation, “the
program functions” omitting these operations for
easy explanation.

Subsequently, operations of the game software GSW
are now explained, referring to the drawings. When
a player turns the power of the game machine 1 on,
the game machine 1 reads the memory disc 6 in which
the game software GSW is stored through the memory
disc reader 7 and stores the game software GSW
(including the 0S (not shown) and a task controlling

program) in the RAM 5. Then, the game software GSW

stored in the RAM 5 is booted by the operating system

15



through the controller 14, a story of the gane is
devel oped, and a so-called action shooting gane
wherei n the player beats an opposing character by a
gun starts. Then, the polygon |ocation program 28
firstly functions, and set a virtual space defined by
three dinensional coordinates (such as x-coordi nate,
y- coordinate and z-coordinate) reads data of a

on, nogﬁ}é x@a h is an aggregati on of many
51£ %g%n% Dﬁe pol ygon data 30 according to the
PR S AL L, sRe FA R R Fnbeh BT o b o g R8Pk no
s PPEHht 'fclﬂ"f‘!:tlrboﬁ'g gﬁt ‘E%té ng %réDQI@”Eléét a?rédr?lt%?ﬁ eSnput

many ‘pol ygons 1n the virtual space l'ed

tkﬁpgﬁl@mgth@%gﬁlmﬂlwel§ Sé"cgt%sryaofflo@lﬁelzl ame is
Wal and Wa2, a ceiling Ce, w ndows W1 2 and

dé%,l&péieor Paa | hoghg §-ldial apdy La%tlaartéhbwl% agdme
P2, tables T1 , T2, T2, T3, T4 and T5, and eneny

witdaeadt et 5 CRl1 apd L£CRBeas: shawn d Ppbisdsn g3 cHAraughe 8, by
are conmputed on the basis of the operation input by

a thenplayertahd are located in the virtual space

And, the polygon nodel of an aim SC at which the

[l layer, atiee wptdl gaggun, lidhad tiiontipragmasC 28 firstly

corresponding to a gaze point to be gazed by the
fyphaydron8 i @ ddcaeédai mittheuwilr tsuad cepdcef bnetché bashgee

of the operation input by the player through the
digmanrsol pael 14 00rdinates (such as =x-coordinate,
y—-coordinate and z-coordinate), reads data of a
polygon model, which is an aggregation of many
polygons, out of the polygon data 30 according to
the operation input by the player through the
controller 14 which is detected by the function of
the operational input detecting program 22, and
locates many polygons in the virtual space.

Detalledly speaking, the polygon models, such as
a floor Fl, walls Wal and Wa2, a ceiling Ce, windows
Wil, Wi2 and Wi3, a door Do, lights Lil and LiZ2,
partitions Pl and P2, tables T1l, T2, T2, T3, T4 and
T5, and enemy characters CR1 and CR2 as shown inFigs.3
through 5, are computed on the basis of the operation
input by the player and are located in the virtual
space. And, the polygon model of an aim SC at which
the player aims with a gun, that 1s, the aim SC

corresponding toagazepoint tobegazedby theplayer
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Then, the gaze position conputing program 29
functions, and a gaze position Zf is conputed as a
depth froma view position referred hereinafter to
the polygon on a line of an axis of a canera (on the
straight line in field of viewdirection of a view
point) , that is, the position in the virtual space,
such as a head of the eneny character CR1l (that is

gosctlon of the ga;zu% |nt icd 8nabcq1927b ntloEcgg the

gane fRchT ne™1 has ¥ r~~ program

oﬁéﬁg%ﬁaég }75?3' ey %%g@rﬁﬂ%eél"{erprg'&%}?%&‘éf@é troller

pr ogram : ect1
f afield of viewin the V|rtual Space are
determ ned, and a screen plane perpendicular to the

et onraf aiiel dpefs Vt@Wn'%anbH@ih}zj Sgr Afradm 29
position a predetern1ned di stance away fromthe view

£ PRERL o PEhSeUENt] Wa z e PhANAT t RRISPLEL e computed as a
transformation i s executed with so-cal |l ed Z-buffer

ddet hod # dmSHCK ife way otshiat 1 each e Zevtal ¢l@, h@dirsé ARG ter to
bet ween the view point and each polygon in the

théerpodlygpacen a d dept b fdiarecix ds, o i sa cospetresd 0on the
the basis of a so-called screen transformation

s tatdigh t ahd ronl ynt e pbygdnsv i by dZk valauesoof ohizhview
are snmall are selected fromthe polygons on a

pPaindilghtthiafe iconnebei by i pibxgt om il et We stp@en space,
pl ane and the view point so as to draw on the screen

spFhnas Phéreaghe cdor 8i AAtMY r a0 At orC Bénguth ag 1s.

the position of the gaze point).

The above-mentioned game machine 1 has the Z-buffer
program 27 and the transparentizing program 21.
When the Z-buffer program 27 functions, a view point
and a direction of a field of view in the virtual
space are determined, and a Screen plane
perpendicular to the direction of a field of view
is wvirtually set at a position a predetermined
distance away from the view point. Subsequently,
aplanar perspective transformation is executedwith
a so-called Z-buffer method in such a way that each
Z-value, distance between the view point and each
polygon in the virtual space in a depth direction,
is computed on the basis of a so-called screen
transformation matrix, and only the polygons the
Z-values of which are small are selected from the

polygons on a straight line connecting a pixel on
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program 26 functions, and a coordinate transformation
Is executed in such a manner that a screen
transformation matrix Mfor representing the planar
perspective transformation in case of a norma

t hree-di nensi onal drawing which is nmultiplied by a
scaling matrix Sm (256 2/ Zzf ) , that is, a value
(Sm XM is adopted as the screen transfornation

natrlx present od ment . of h wor. d
thﬁneﬁc Shedunt Fg TR etbovevr%een BREd £ ane To drav
XQE%SSé?Q LXL g %( , Z | (X Y Z) * (SmXM if
oi nt "bef or € perspectlve transformation is

Z) e a%%&??lﬁgyg %géﬁs@g%ﬂg%¥@ﬁ“¥8mputlng

transfornatlon S IS IS shown

p]pcmglicta'n{]g paral | eley Hlcspd 8agment %Irﬁarent Sain dgkdPnate
sinplify the explanation. Subsequently, the

t 14 RBSNSF KA Z6 A0 1Y Q0% atule of WRCId 8%, ARth AR A VighHe a
I's determ ned concerning each point (X' Y1, Z)

s @Bk ained 3 bIF d e a taber em AR i nedE oat fb)pr_(éaexltmng the
In the present enbodinent, the a val ue was determ ned

p lynthep efrad b 6withigv exipr esid Do rme €1 04 L2563 srndZ56 n(dymal

For instance, the drawn image is processed so as to
tHeeersd t memspaperdtl i d rahel agvahuechsi2z55u bhdpliBied &y a

to beconme opaque if the a value is 0 (zero) , and so
s oz lio diame tgr adu@m t ( 8%spaf 2fidy, i there hsvalaievailgig (Sm

through 254. In the present enbodinent, the

XM) is adopted as the screen transformation matrix
in the present embodiment. In other words, when
representing the above-mentioned with an expression
(X", YY", z2'") = (X, Y, Z2)* (SmXM) if the point before
the perspective transformation is (X, Y, Z), and the
point after the perspective transformation is (X',
Y', Z') . This is shown, omitting parallel
displacement elements 1in order to simplify the
explanation.

Subsequently, the transparentizing program 21
functions, and an @ value is determined concerning
each point (X', Y, Z'") obtained with the
above-mentioned matrix (Sm X M). In the present
embodiment, the a@ value was determined by the
following expression.

a = (Z2'/256) mod256 (1)

For instance, the drawn image is processed so as

to become transparent 1f the a wvalue is 255, and
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expression (1) for determning the value a
corresponds wth the conputation processed on the
har dwar e si de, such as a graphic board. Such a
processing is standard, and so, is used as a draw ng
effect in many cases. And, this processing has such
advant ages that the burden on a CPU is rather |ight
due to the processing by a hardware and speedy

rocessi i S possible t contrar this
s diARetei FE LRGP G8GE 1DF Hifovkor  Sh4d S 0 (zero),
oceSS|n n Jrny  cases ecause of the st a
apr&%gﬁ i% mé@&n aﬁo@arep ¥hPQ%é value

isabPV‘Ehr?F@fzb%”eQSQXpreﬁﬁ' Qhd 12> r&Ale Re L&ﬁg_lo_fcpfm@nrtew the

or speci al “processing with the matrix Sm

e£§?@%&a{8HCyl %98 be Pégceséggevﬁrﬁbnlr}?ga Wé’e v'aslue o

t’ranspar ent he a value is 255 and”is opaque |If

cdPLed Yehd® 1wi@n(zeke) cAEp utther gbeatief o d s ehed €l Bhe
the a value is 1 (one) through 254 is

h Sedivatr @nspiad ent , sae hokls t sangpapent cprosgssi ng santgh a
opaque processing are referred to as sem

p rd carspangnt. spisacesdiangd | na hilde sspeci 4 iwakidoas a drawing
Subsequently, how to produce a first inmage 40-1 is

e Mbecex plnairedy ¢ & stetee. f i Astd | nHyesppodure agipydygarans2ch
4 f unctions , the view point position in the virtua

adpavd d gesomia edthed derdem meel anCPRe ipagiath@pflight
the operational input by the player . Then, the

dug arfe® et SpeRE P § £ aRsT ofodat iFonhas dRadit e@nd @ gAY

use of the above-nentioned natrlx %SWKND y ,
processing 1is possible. he ‘contrary, this

processing can not used for a new or special
processing in many cases because of the standard
processing. In the present embodiment, the
above-mentioned expression (1) can be used for a new
or special processing with the matrix Sm.

The transparency to be processed with the ¢ wvalue
is transparent if the @ wvalue is 255 and is opaque
if the ¢ value is 0 (zero). And, the greater part
wherein the « value is 1 (one) through 254 is
semi-transparent, so both transparent processing
and opagque processing are referred to as
semi-transparent processing in the specification.

Subsequently, how to produce a first image 40-1
is now explained,. If the first image producing
program 24 functions, the view point position in the

virtual space is computed and determined on the basis
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operating the coordinate transformati on conputing
program 26. Wen transform ng a Z-val ue of the pol ygon
whi ch has the Z-value the same as the gaze point
position Zf conputed by the gaze position conputing
program 29, the transfornmed value Z' is 256 2 by
multiplying by (256 2/ Zf ) with the matrix (Sm X
M . Wien obtaining the a value by applying the

of?%f,%l%?? ?né“ﬁé*%ih%n%ﬁiaﬁﬁé% 49 S Ay M Tpen | £he
P TR P0G LY e 0880 PORABRCAL, 14"kl ce
m%@{iﬁgﬁ'u"s&e%ft *E%eﬁaa?ﬁo%si&xle%”cignte{bﬁéﬁ’éEtr‘i%l (SR3R) by

espect 'to the view position, transf or med

opy@kue ¥ gl 1k 0986 ANAR 2206 2 rlidh s FUlAM Rk YIJW 8¥n(AP6ing
21 Zf with the matrix (SmXM . Wen thus

p OB aidh nget he a value by applying the expression (1)
, the value is 1 (one) or nore (The transforned val ue
Hhéa 3atahe fherding a 1-atalte moStthdupdDbyglen which
setting of the world coordinates. That s, the

h anaxt memza- vallwes i sh255.ame Amsexleargd zenpicsi gkvem s thon
the first image 40-1 as shown in Fig.3. If the

Z Z-wager b da by pohrt gz et he swat L oWalc ¢ mptitel sanp mggram
one of the gaze position 20 corresponding to the aim

2 BC thise oo sdiaTarck Y2 bine the V§edSH0i My, thbtdarbying
positign Zf) , the Z-value 2 o
by (256°/2f) with thematrix (SmXM). Whenobtaining
the ¢ value by applying the expression (1), thevalue

is 0 (zero).

When transforming the Z-value of the polygon which
has the Z-value bigger than the gaze position Zf,
that is, the Z-value of the polygon which is located
on the back side of the gaze position in the virtual
space with respect to the view position, the
transformed wvalue Z°' is bigger than 256°% by
multiplying by (256%/zZf) with the matrix (SmXM).
When thus obtaining the a value by applying the
expression (1), the value is 1 (one) or more (The
transformed value Z’ is set to be 256°-1 at the most
due to the setting of the world coordinates. That
is, the maximum &« value is 255.).

An explanation is given with the first image 40-1

as shown in Fig.3. If the Z-value of a B point on

the wall Wal is the same as one of the gaze position
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of the B point of the wall WAl is converted into 256
and the a value of this point becones 0 (zero) with
the expression (1) And, the Z-value of the polygon
formng an A point on the wall Wal is on the front
side with respect to the gaze position, so that the a
value is set without condition. In another enbodi nent,
the front side nmay be simlarly shaded off. In this
case, .the f.qllow n expr essho be appl.ied. a =
o SRR 8 R R Tl L PR saE 15 ¢ Gy ERE ot 28 e £ om
C r.nj . g pas] i Lo ; S ed y
thae.g)gf;ier‘f}grkg%?'eetthgggfp%%{sés%oﬁog(?%l%g} ?ﬁg f rtg%{e gndvalue
i des,ef oF: 4 Sk G Efe2
°1%3ﬁ2%3f$?ﬁ%g§o?% tggﬁressggﬁgq(%% ?6(2) i?%gfﬁggﬁge ;F '
arflll ynEnG Thanty oShde oW1 £ EIRECY, L8 oliles 032€2RAY §1#B £n
may be shade of f by applying only the expression
tH&)ex gh@ s Yalnuq 10f , t ha nap| Wawe % okid Ngedo € PAINHb Py gon
the wall Wal which is on the back side in conparison
f ot b A ntchea gaze gwshith o ZEhen he 1basd 5 ofs tde vhewfront
point is bigger than 256 2 since it is on the back
s isd dewaft H hee g@zec posot itdiy gaztehato $ he iowval g ithat the
(one) or nore. Wth the function of the coordinate
at vensher nbsi Gre t cenpilt bng peogrdbit 26,n t he Z-val ue is
given to each 21 polygon positioning in the depth
direatnobihdx h embopgecmend t hetlyazef poesiti eni @k svaags be
to raduall¥ _ .
similarly shaded off. In this case, the following

expression may be applied.
a = 255 - [{(Z'/256}-1}mod256] (2)

Only the front side concerning the gaze position
may be shaded off by applying only the expression
(1), or the front and the back sides of the gaze
position may be shaded off by applying both
expressions (1), (2). Alternatively, only the front
side with respect to the gaze position may be shaded
off by applying only the expression (2).

The Z-value of the polygon forming a C point of
the wall Wal which is on the back side in comparison
with the gaze position Zf on the basis of the view
point is bigger than 256% since it is on the back
side of the gaze position, so that the a value 1s
1l (one) or more.

With the function of the coordinate transformation

computing program 26, the Z-value is given to each
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make the a val ue bigger. By doing so, the pol ygon
positioning in the depth direction with respect to

the gaze position Zf is automatically processed to be
gradual |y transparent as the pol ygon approaches the
rear side by the function of the transparenti zing
program 21. The Z-val ue of each pol ygon whi ch was
multiplied by the matrix Smis not changed in the

pojr%lzr%ogrg %)Eog%\éei: oﬁr?%flgzxorsl\%\hh: gﬁreeaa%rb‘?ﬁhed I g:resctt l A%9€y 1 ¢n

IS a"planar 1 mage IS

r %’%g%%c@d% Watﬁgl e {‘ﬁasz%e%é‘k i JteB At iz‘%&”té/‘%t Q%“Ftn%h@?%id@a lly

fron ere positlrons a he ti

nak. pers Y or j ' the c
B} ANEE SoSEELINE 1 1R0T TR 9 MR I EHAC POy gon
pd 80gs #R1ihg W hhehhe Japet o Bk dtheohi kSt hME&pect to
produci hg ‘program 24 in the above-nentioned way, it

thé §h¥ Lok ¢ henvizdeol ar gaidmbhe EAMM1%: processed to
Subsequently, how to produce a second i mage 40-2b is

b 10y @xd 41 N&d.t t & nishiea seeondh § Nage POUYGNY appadF@bhes
23 functions, the first inage 40-1 (see Fig.3)

t ipe atkigeds byl @ ey ftinetfivoncefi die f irls¢ 4 nage preduci ndng
program 24 which is Lw w de and Lhl long is reduced

psogasmoZpgroduce a reduced i mage 40-2a which is Lw2
wide (a half of Lwl) and Lh2 | ong ggu hal f of Lhl) ,
dshehdwva hum P G(apch Negil yane wéduebdwzs imadgéiplied
40-2a is enlarged so as to produce_the second, image

byiothg kg €K 4% $W W deoinEhandeghgi nhdfiqgsize of the

value. Forthisreason, the first image 40-1as shown
in Fig.3 which is a planar image is produced with
no special operation without changing the front and
the rear positions at the time of planar perspective
transformation with the function of the Z-buffer
program 27. After producing the first image 40-1
with the function of the first 1image producing
program 24 in the above-mentioned way, it is stored
in the video area in the RAM 5.

Subsequently, how to produce a second image 40-2b
is now explained. If the second image producing
program 23 functions, the first image 40-1 (see
Fig.3) produced by the function of the first image
producing program 24 which is Lwl wide and Lhl long
is reduced so as to produce a reduced image 40-2a
which i1s Lw2 wide (a half of Lwl) and Lh2 long (a

halfof Lhl), as showninPFig.4 (a). Next, the reduced
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the size the sane as the first inmage 40-1. The
produced image is stored in the video area inside the
RAM 5. By doing so, four pixels of the first inmage
40-1 are reduced to one pixel and then, the reduced
is returned to the four pixels again, so that the
gquality of the imge deteriorates as shown with
broken lines in Fig.4(b) and the second i nage 40-2b
. hayin h sane sk ze as . the first ipmage, 40-1 can be
1R R 2 e APESEE A, Akt e P LR §8Bomd T rggond
. 40-2b T r d . 4Q- e; pr-odu by,
e R R L P T
t£8N DL OdHECds S ASLO PAYE Ehe SAME plge agolhe  The
rirst 1mage 40-1. In the present enpodi nent, the
pAYalid¥dofinidgae i$ delpréaratedi Ry thegeedustie@n 1 ABA de
then, enlargenent of the first inage 40-1. But, this
t et ki $ .not only one. The inage may be deteriorated
by any nethod, such as reduction of colors, Anti
Al yagionh gbklwr, £onpy gssken Hfodatthe €hange ohmauxeko-1
unit. After producing the first inage 40-1 by the
aféersteduprge pooduce ng iMolr an@4tanrch it he secopdiu dage is
40-2b by the second i mage produci ng program 23 in
r ¢ hug mayg, totthiee symtirep ix & hageg priodusicng haard the quality
di spl aying program 20 functions and the first inmage
ofothej smmge ghe tiee R3radcvndd Fnaihe Wo-whtiobigdiebol hnes
. images are conbi ned. Wen the transparentizing
l%r8®gﬂﬁ2pkuﬁ§ﬂ(ﬁ@? second image 40-2b having the

same size as the first image 40-1 can be obtained.
The &« value is not set on the second image 40-2Db.

The reduced image 40-2a may be produced by any
degree of reduction as long as the second image 40-2Db
can be produced so as to have the same size as the
first image 40-1. In the present embodiment, the
qguality of image is deteriorated by the reduction
and then, enlargement of the first image 40-1. But,
this method 1is not only one. The image may be
deteriorated by any method, such as reduction of
colors, Anti Aliasing, blur, compression of data,
change of pixel unit.

After producing the first image 40-1 by the first
image producing program 24 and the second image 40-2Db
by the second image producing program 23 in this way,
the synthetic image producinganddisplaying program

20 functions and the first image 40-1 is put on the
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a display image 40-3 is produced as shown in Fig. 5
by conmbining the f irst and second i nages in such a
way that sem -transparentizing processing is executed
on (the images of) the polygons on the back side of
the gaze position of the first image 40-1 on the
basis of the Z-values given to the respective
pol ygons of the first imge 40-1 by the coordinate
transf ornatiop.c utin r.oqr 26 d the s .
s 45802 20 Dne R R Qo R R T iepa Bl 5o E6R  nea.
S sQ .t t ' of | ygo :
R A S ST
i c agduald y: t.r as .t I :
a'g%g%gggﬁgsgﬁﬁggéeg? ﬁ%s?%i%ﬁ%ﬂ?ﬁ%g{ e%smggﬁgpg %%33539'5
by "o hilld 54 ihﬁg@héo'f]iﬂ§t drAyns @ MG ALRQI §b saNth Bsuch a
B-point of the wall Wal in the first inmage 40-1 since
wdpe awakue obntihet rpal ygans coARrisyng phe fesanthg is
B-points is O (zero) which neans opaque, as shown in
eddgurednsln 50%e dmibe § idS) tHege Alydoand A% WE back
the second image 40-2b are respectively drawn on a
s A poioft bhet hpaval lpo¥alt iont kef fthet fimage 40mb gt Nné@ -1
the a value of the polygon conprising the C point is
orlZzghahbels ineamf tb@YZofva tarspayevey, tichdathésyrespective
sem -transparent. Furthernore, 100% of the second
Pd huge 19- 2If itsher &wmrs bniaaeohAt- bfbrvhehmltovatinate
the f irst image 40-1 24 since the a value of the
t pdppdonr Beipk P8I AeMhet M $Hdt he Jirr 2556 nhpele s econd
transparent . ,
image 40-2b positioning on +the lower side is

processed so that (the images of) the polygons
positioning in the rear direction with respect to
the aim SC become gradually transparent as the
polygon approaches the rear position.

In other words, 100% of the first image 40-1 is
drawn on an A-point and a B-point of the wall Wal
in the first image 40-1 since the @ wvalue of the
polygons comprising the A- and B-points is 0 (zero)
which means opaque, as shown in Fig.5. And, 50 %
of the first image 40-1 and 50% of the second image
40-2b are respectively drawn on a C-point of the wall
Wal in the first image 40-1 since the « value of
the polygon comprising the C point is 128 which means
50% of transparency, that is, semi-transparent.
Furthermore,10096 of the second image 40-2b is drawn

on a D-point of the wall Wa2 in the first image 40-1
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Det ai | ed speaking, the positions of the wall Wl
the partition P2, the floor FI and the ceiling Ce
gradual ly get blurred as the position approaches the
rear side in conparison with the eneny character CR1
which is the aim SC. And, the light Lil , the table
T4, the table T2, the light Li2, the table 5, the
door Do and the eneny character CR2 get blurred,

in its.order

d T Il W2, th i nd . W
B L o T3 181 Fife DR aoRP W AP ?%%Prei%v.mﬂqethe
| f i
D‘??Z?‘.d%rg?g? 89" A AR d¥aale  DRIG OpaMNER.
JWE 9aghes éB%J]@@EgS' %SOBS%rlntﬂgnté‘eoﬁa%ﬁep%%iioﬁal

so that (the inmage of) the polygon positioning on

tH@aba%‘@ft\Mcm PQSpeﬁhetofIB%ra'mSQrﬁ?ntﬁ% S@é@qdlng Ce
off as it is out of focus. According to the gane

g sHGLwer ey F¥tapaar € Bg he thRepldwenticn Asp e déreedthe
before, the second image produci ng program 23

r glgtes L aratias ddwpausal s by afi thechéi egleniyBgCa4®ddter CR1
produced by the first imge producing program 24 and

wipi otudes ttihhe adaorgiCi ma@erd 40t2ke doigatt . hayettthe table
same size as the f irst image 40-1, and the synthetic

T4 magd eprodbdi eaagTRr,ogt hm 201 gbdnbl hés ttheef tiglsl el Magethe
40-1 and the second inage 40-2b in order to produce

dahe dsphaydikhge 40 vochdmectihe iGagegst) bdchrred,
pol ygon of the f irst image 25 40-1 is displayed

g @ duredl ¥ He igazé tFos? FH&T whi Ehanvasa ldonhaked blpet elndow

gaze g05|t|on cogputlng program 29,
e window Wi2 and the window Wi3 are fuzziest.

The second image 40-2b gquality of image of which
deteriorates is gradually drawn as the position
approaches therear side concerning thegazeposition
so that (the image of) the polygon positioning on
the rear side with respect to the aim SC can be shaded
off as it is out of focus.

According to the game software GSW according to
the invention as mentioned before, the second image
producing program 23 deteriorates the quality of the
first 1image 40-1 produced by the first image
prbducing program 24 and produces the second image
40-2b so as to have the same size as the first image
40-1, and the synthetic image producing program 20
combines the first image 40-1 and the second image
40-2b in order to produce the display image 40-3 so

that (the image of) each polygon of the first image
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that is, the depth position of the aim SC and

sem -transparent processing is executed on the first

i mge 40-1 so that (the imge of) each polygon of the
second i mage 40-2b can di spl ayed as the pol ygon
approaches the rear side concerning the aimSC. By
doing so, the image of the polygon to be displayed

can be shaded off as the position approaches the rear

4@%%%%3%%(129;%&‘6 AL %f {;‘e%Snye ?J o [‘% tcﬂ?f{ﬁﬁé%%r was

rncreasli ng

c&'ﬂnEE g Q%h@ g%ké %GJPE%'&’ d%ﬁg%cteijng! Etryoc%{rg%z 9,

s per econd nstance, for respon

tk‘?Q%r a; lson LRRut d@’pﬁﬁe Pbaver 1 bhr OHQh the goW r@'d €rand
4, ‘it is preferabl’y prevent the production of

séx'ﬂ@ —l’miﬁﬁ sfdﬂé?metnatk'ﬂlgo ARl 1 hgei bhaRe M €8 aS860AHESPirs t
as not to display the imge after 1/30 second (that

imagd heosacand seene qfcHanga)a glveotfo) therlepay whon of
operation. But, according to the gane software GSW
thbeseecond imagee pd 0cduh ngapr ddrsapildy ediedecen d olygon
first imge 40-1 so as to have a predeterm ned size,
aphercsat hers rdteveesit el dpagencarorideg tbhaetieni $€ate By
the quality of the first imge 40-1, and produces the
dsdoend ¢ magéd «40i Rie deave fig tthhe pednegshzé asbehd ifipseyed
i mage 40-1 , so that the second image 40-2b can be
cpnodacedatsie det BFi aFat hegpoivel t §odl iamP 5P ahieesi £be rear
I mge 40-1 without newWly 26 a Erodu0|ng the second
s;ﬁ;ﬁggogpg;gsnlmtthg aipeSC, thereby giving the player

real mood and increasing the fun of the game.
The display image 40-3 is preferably produced sixty
(60) times per second, for instance, for responding
to the operation input by the player through the
controller 14, and it 1is preferably prevent the
production of the image from taking more time than
1/60 second so as not to display the image after 1/30
second (that is, the second scene of image) due to
the delay of operation. But, according to the game
software GSW, the second image producing program 23
reduces the first 1mage 40-1 so as to have a
predetermined size, thereafter recovers the image
inorder todeteriorate the qualityof the first image
40-1, and produces the second image 40~2b having the
same size as the first image 40-1, so that the second
image 40-2b can be produced by deteriorating the

gquality of the first image 40~1 without newly
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second i mage 40-2b can be relatively sinply produced
W t hout wi dely increasing operation, thereby
preventing drawi ng speed from |l owering, such as
preventing the display i mage 40-3 from bei ng produced
after 1/60 second or nore. Besides, it is possible to
prevent the operation power of the CPU 2 necessary

for other programs of the gane software GSWfrom bei ng

p %“’{%g‘%' Jihgm L 6d, $‘§% ér?dprier?{ﬁgte thg exgeuti gy aﬁﬂéeggz,e()fth e

gane”itselT om T ower . Furthernore; 't

s @8§!ntci Q& @pbﬁ'biﬁﬂb RLogragal » gg a@fp%tl%?vgaﬁgq%gkg ct> %u ced

position of the gaze point wth the e

wEearAi pat §; { gansf or Maid PR 4 LOABUL I DRV PYER]N 26 thereby
perspectively transforns the polygons onto a planar

p BEKRANL kA Suah Hw Ay t Bale die £ Kowal U8 wir L RQ POLYOOR, as
which is at the gaze point, is transformed into one

p PaVIdOt N0 d EARSPArANTY yathaddel Z- 9ot Hemobetily produced
pol ygon, which is bigger than one of the gaze point,

af g ettr ansé Or et o NHOoc@N& Of @duall &/s iidred easitNfls possible
transparency, starting fromone having |ow

t ¢ maneparencyheThpeafatéorn peowynt béttbe BRI 2 necessary
produci ng program 20 can apply sem -transparenti zi ng

fprozebsimg naogrh;md orfst hiqrggane 400 f twia heth®@W from being

transparenti zi ng pgggran121 of the gane machine 1
W afledaighi et gdbufained pPogredy 27 toft i Re e Xfu@re trethi ppeed

1 can perspectivelx transformthe respective polygons
obnitd @ geate, 14 that FRemdi kpray prat.

Furthermore, the gaze position computing program
29 computes the depth position of the gaze point with
the Z-value, and the coordinate +transformation
computing program 26 perspectively transforms the
polygons onto a planar screen in such a way that the
Z-value of the polygon, which is at the gaze point,
is transformed into one having no transparency and
the Z-value of the polygon, which is bigger than one
of the gaze point, is transformed into one gradually
increasing transparency, starting from one having
low transparency. Therefore, the synthetic image
producing program 20 can apply
semi-transparentizing processing to the first image
40-1with the transparentizingprogram2l of the game
machine 1 although the Z-buffer program 27 of the

game machine 1 can perspectively transform the

respective polygons onto a plane, so that thedisplay
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i mage 40-3 can be relatively easily produced by

conbi ning the processed first inmage 40-1 and the
second i mage 40-2b wi thout w dely increasing
operation. Then, the executing speed of the gane and
the drawi ng speed of the display inmage 40-3 can be
prevented fromlowering. In the present enbodi nent
according to the invention, sem-transparenti zing

. j i d I he fir [ 0-

LBIGESSERTS St B L I R LY T e de

cdxﬂ‘%ﬁ!ﬁtjﬁ%Zt’chgrgr‘:&E@s@gg W?s%ﬁt{‘nﬂg.des pet_ PnLy PNy e
. e contrary, sem-transparenti zi'-ng processi ng

s%%yn%e f%%ﬁﬁed4@léﬂe %%@g@f{mgﬁfgkf ’2¥Wcreasing

ereafter, ~ the second i nag 0-2b and the first

o &REe A0n1 Mih oRe CORBi Rede cHW LG Y e d@ANPENEhe game
choice is that sém-transparentizing processing may

arR€ €xeculedyon beld 15t end acPpdaiyagesg404-3 can
40-2b so as tongﬁgconbined. At tﬁﬁg time, tﬁe
b £ophicnaé her d St rRassiblwe FAnsggich a way that (the
i mges of) the polygons of the first image 40-1 which
drre ofhthe prearestde embh bdriesprat tactba dhdg paisct the
are gradually nmade transparent and (the inmages of)
inthenpal ygons s ohither secona riemage z40: @b whicchearseimg  is
the rear side wth respect to the gaze point are
expgaddd dy omty opaduee Ahdrsitn thepeedchtl, and such
enbodi ment, the gane machine 1 has the Z-buffer
pq@gg@m@@ﬁéﬁ@qh@qge40—landthesecondimage40-2b

are combined. This method is not only one. On the
contrary, semi-transparentizing processing may be
executed on the second image 40-2b, and thereafter,
the second image 40-2b and the first image 40-1 may
be combined. Furthermore, another choice is that
semi-transparentizing processing may be executed on
both first and second images 40-1, 40-2b so as to
be combined. At this time, the combination is
possible in such a way that (the images of) the
polygons of the first image 40-1 which are on the
rear sidewith respect to thegaze point are gradually
made transparent and (the images of) the polygons
of the second image 40-2b which are on the rear side
with respect to the gaze point are gradually made
opaque.

And, in the present embodiment, the game machine

1 has the Z-buffer program 27 and the

28



transparenti zing program 21. When applying the gane
software GSWto the gane machi ne 1 having no both
prograns, both progranms nay be stored in the gane
software GSW Furthernore, planar perspective
transformati on may be executed by anot her nethods
excluding the Z-buffer nethod even if the gane
machi ne 1 has no Z-buffer program 27. Besides, in the

t odi nt t '
P LR EE 7 8E Ot S TP R BB §done UREEN: RES DhRERERELgpme
sc?fg% CoRceIgY ng, the. g %%?né’%%tch &N )?pH'X){‘xg % Jpoth
atransparentlzmg rocessing also to th 80

pf’@{y‘fbﬂ@ée %ﬁﬂetpff&é”i:a%é"em %FCIEE”' FRY Qﬁ‘z‘%hehgame

point, s6 that mages o e pol ygons on

st@Wa@é‘d 8. Si des ,COResN PG 1 he, 0RZQ » p‘iﬁéfsb%&@@ve
be shaded off. Furthernore, (the images of)

t PRhYGNS AR £ 88 PPt bl Ak E@ALEE AT MY, &h@&@@@ methods
position may be shaded off as a nmethod of

e €PLRBEALI NPha | aRGH SEGRIMesse shale. ekehihel preseat game
enbodi ment, the invention was applied to a so-called

machiiane shodia 8g ngane -for £ fatd agkiorgr am @Posi ng eneny
character with a gun. But, the invention can be
dHpbiek o any gane astheng apmedespt ay | rageowi iheat,
so-called 3DCG is displayed in the ganme and a gaze

s pointt T sngrodluead i pitne i teas s isgade. ammd, iekeonly to
present enbodinent refers to the ganme wherein the

thempe lasganfaihpedi ta ba oH dikpl Hprlr 9d9de concerning

the gaze point. When applying
semi-transparentizing processing also to the
polygons which are on the front side concerning the
gaze point, so that (the images of) the polygons on
both front and rear sides concerning the gaze
position can be shaded off. Furthermore, (the
images of) the polygons on the front side concerning
the gaze position may be shaded off as a method of
representing a long-sightness state.

In the present embodiment, the invention was
applied to a so-called action shooting game for
attacking an opposing enemy character with a gun.
But, the invention can be applied to any game as long
as adisplay image with a so-called 3DCG is displayed
in the game and a gaze point is produced in the virtual
space. And, the present embodiment refers to the

game wherein the image as agazepositionisdisplayed.
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But, any inmage is avail able as the gaze position.
Furthernore, the invention can be applied to the gane
having no i nage for representing the gaze point since
only portion as the gaze position can be made cl ear
by shadi ng off the inages on both front and rear sides
concerning the portion to be gazed. Besides, the gane
software GSWin the present enbodiment functions with
t he me chipe.l for _h use, . b may _functi .
B%&th% g%a %aéﬁrﬁfaéﬁg?lgs%fsghﬁﬂggé%négggtlon'
iLne. .l TRLA L I ' i qn
- JEIR JELIe, TP AR GNP L Ty pie e g ne

h SRR LRABPYRE g e SUEPR ASpa HADR L he §921BBB V& ince
and a gane nmachine for an arcade, "and a conputer

oSG hpas @i Bar soNaln 60FRW &p 88d #4 ABbidsn PEORBde clear
Furthernore, the conputer to which the gane software

bR dingy bE £ en & NMRA LI oirS bk el Ryt akel Wdd kzeddes
as a gane machine. 30 CLAIMS 1 . Gane software for

c @etkingi Agconput o t @ iywdiiee ba djspkay. | mage by
perspectively transform ng many polygons |ocated in a
\Be §llale spaceh ent@ame pbarfec wa rtheGlsasi 4 rof thevi pwresent
position so as to represent on a display and to

enplp oduigee a tgfine ¢ posints o ah whiechaa ephayeh i skolll fogakzeme
in said virtual space so as to represent on said

usi¢splayt meohpf bgiailgion with the game machine, such

as a so-called arcade game machine.

INDUSTRIAL APPLICABILITY

The invention can be utilized as the game software
to be used for a game computer, such as a game machine
for home use, and a game machine for an arcade, and
a computer, such as a personal computer and a mobile
phone. Furthermore, the computer to which the game
software according to the invention is loaded may

be utilized as a game machine.
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sai d ganme software having a programfor functioning
as the followi ng means, conprising: polygon |ocating
nmeans for |ocating sai d many pol ygons in said virtual
space in response to an operation input by said
pl ayer through an operation portion; gaze position
conputing neans for conputing a depth position of
said gaze position with respect to said view
C£R§£h§on first imge producing neans for
perspectively transformng said each polygon in said
virtual space onto said plane on the basis of said
view position in order to produce a first inage;

se u | |
SCRR PSP RLUO08 JEarey 1 o SR B 5 roauce

Inﬁg%f&gwngQﬂ@a@SE9 @éﬁgﬁ%@tl%%@ﬁdﬂﬁ@ﬂ%é@rﬁ%ng
have a size the sane  as said 31 first image; and

SyﬁbWﬁ|ﬁoW?@@n%“IWéb%b@eﬂﬁsﬂ*ﬂlr%MHy|Q@ace onto a
sem -transparenti zing processing to at |east one of

boph aspédofrd reh eansla saisd secends i BRYESo six i bat chs to
pol ygon of said first imge can be displayed around

sare pheptle iposidn oa ofl 1@ Ua gazen dposot iphovhi€d waSgaze
conput ed by said gaze position conputing neans and

eaplo gobtygon at seh decbecondliagege stanmubel dyspleayied anid
sai d pol ygon approaches at | east one side of a front

si té randad semcsi de sontermigresent on said display,

comprising:
said game software having a program for

functioning as the following means, comprising:

polygon locating means for locating
said many polygons in said virtual space in response
to an operation input by said player through an
operation portion;

gaze position computing means for
computing a depth positionof saidgaze positionwith
respect to said view position;

first image producing means for
perspectively transforming said eachpolygon insaid
virtual space onto said plane on the basis of said
view position in order to produce a first image;

second image producing means for
deteriorating a quality of said first image produced
by said first image producing means to produce a

second image so as to have a size the same as salid
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sai d gaze position, and for conbining said first and
sai d second i mages so as to produce said display

i mge. 2. The gane software according to claim1,
wherein said second i mage produci ng neans reduces
said first image so as to have a predeterm ned size
and then recovers said reduced image in order to
deteriorate said quality of said first inage, and

uc d cond i mage having the sanme size as
fP£g ff@a%ﬂ%hagg“Qs The gane software according to

ola m 1 having ¢ REQY 8M {08 o8t Ll alich GOTUEs { 2o

function as t ol 1 owm ng ne conprisin

aﬁ@@%&ﬁ&r§8m@ﬂtﬂgﬁ%Eﬁ%ﬁﬁ@ﬂﬁlngﬂﬁh%%%bQ@W m%@Sat
dépth direction fromsaid view 3 poi nt on t

1 basits A et bregodi ESgiiNA 1 684 H @t £8 i Pi/@B ol Sﬁhgges
virtual space, and for projectively transformng only

s POlgons satl Zpyalywpsnofo phischi darei ered | iaf@Pea can be
pl anar screen; and transparentizing neans for

d depdraw aidng Bo utrdans pareend g padcopdisngt L o nsad € Z-aviadl uga z e
said ganme software wherein said gaze position

pesiyut o ng wiehoh wnapatoesp saied] diept s podi tgaomeofphsaidion
gaze point with said Z-value, said first imge

c pmpduci ng meanss kasd caohdppdtwrg onansfeadet s@rond image
computing neans for perspectively transform ng said

C?)@“?QO@SW@Y@&@ @s said polygon approaches at least

one side of a front side and a rear side concerning
said gaze position, and for combining said first and
sald second images so as to produce said display

image.

2. The game software according to claim 1, wherein
salid second image producing means reduces said
first image so as to have a predetermined size
and then recovers sald reduced image in order to
deteriorate said quality of said first image, and
produces said second image having the same size

as saild first image.

3. The game software according to claim 1 having a
program for getting said computer to function as the
following means; comprising:

Z-buffer means for computing a Z-value of

said each polygon as a depth direction fromsaid view
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pl anar screen in such a way that said Z-value of said
pol ygon, which is at said gaze point, is transforned
into one having no transparency and said Z-val ue of
sai d polygon, which is bigger and/or smaller than one
of said gaze point, is transfornmed into one gradually
i ncreasing transparency, starting from one having no
transparency, and said synthetic inage producing

pg@ﬁrfs o%ortq{ger?ag%isd off rtskirle%a—gc?ﬁ%%qd Sc'ilio%a Ic'ecgggq:dinates
I mage, nmage to whicC

said first

gﬁg@:n'tE?”%%‘T&”Vﬂ?Qaﬂm §§Sc el Q%cf‘p?bgeg;axgﬁjte@tively

sis of said transforne val le of sa

£ PYLNIO it £5d8M 19 BLAANSE nS@l dadicSP) 2y 4y g%- & @hich

ganme machine for producing a display inmge

a PEI sRestilvel ¥ tlo apshardh 89 "oy Rl yodansgl ocated in a
virtual space onto a plane on the basis of a view 33

position $& Assh@ F EREESLNH O SadisSPt @Y W b@mining a
produci ng a gaze position at which a player should

tgane pAredl dyVvialdadk dSpagets0 H51do 7-epraseant @k 5ai dame
di spl ay, conprising: polygon |ocating neans for
s d 6¢cata ng shietr e imany apad yyyone pr sshtd orl rdamp udpbcg mBpans
response to an operation input by said player through
camp wpesas drd porp itbnp ogakze iposiaf e tdnpetaeg oreartswith
for conputing a depth position of said gaze position
s - th Zrespdate , t 9adal of Virew posadioproducing means has
coordinate transformation computing means for
perspectively transforming said polygons onto said
planar screen in such a way that said Z-value of said
polygon, which is at said gaze point, is transformed
into one having no transparency and said Z-value of
said polygon, which is bigger and/or smaller than
one of said gaze point, is transformed into one
gradually increasing transparency, starting from
one having no transparency, and sald synthetic image
producing means combines said first image and said
second image, said first image to which
semi-transparentizing process being applied on the

basis of said transformed Z-value of said each

polygon in order to produce said display image.

4, A game machine for producing a display image by
perspectively transforming many polygons located in

a virtual space onto a plane on the basis of a view
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first image produci ng neans for perspectively
transform ng said each polygon in said virtual space
onto said plane on the basis of said view position in
order to produce a first image; second i mage producing
means for deteriorating a quality of said first image
produced by said first inmage produci ng neans to
produce a second image so as to have a size the sane

p@él%ﬁ QJSEQF@86T§$9 %@%@Mé& gﬁ@f %f@ CHE@ for
In ro
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an operation input by said player through an
operation portion;

gazepositioncomputingmeans for computing
a depth position of said gaze position with respect
to said view position;

first image producing means for
perspectively transforming said eachpolygon insaid
virtual space onto séid plane on the basis of said
view position in order to produce a first image;

second image producing means for
deteriorating a quality of said first image produced
by said first image producing means to produce a
second image so as to have a size the same as said
first image; and

synthetic image producing means for
applying semi-transparentizing processing to at
least one of both said first and said second images
so that each polygon of said first image can be
displayed around said depth position of said gaze

position which was computed by said gaze position

computing means and each polygon of said second image
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can be displayed as said polygon approaches at least
one side of a front side and a rear side concerning
said gaze position, and for combining said first and
said second images so as to produce saild display

image.
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