TI TLE OF THE | NVENTI ON GAME SOFTWARE AND GAVE MACHI NE TECHNI CAL FI ELD The
invention relates to gane software for displaying a display inmge obtained
by perspectively transform ng polygons in a virtual space onto a plane and
for displaying a gaze position at which a player should gaze. Particularly,
the invention relates to gane software for shading off images of polygons
on a front side or a rear side of a gaze point. "Gane software" in the
specification includes programitself and various kinds of data related to
the programif necessary. It is not always necessary to relate "gane

sof tware" fiprilie datagpghutiyganersaf tware” has al ways program And, "the
related various kinds of data" may be stored in a nenory neans , such as a

ROM di sc, taggiherswirtiig A RS PARY atrmEFuwkider fRke, these data may be stored
in an outside nmenory neans so as to be freely read out through a

comuni cati on nmedi um neans, such as the Internet. BACKGROUND ART I n various
ki nds of recent ganes, many polygons are |located in a virtual space, and a

di spl ay i nege s optairned by, per spectively transform ng the polygons onto a

screen plane froma view point, that is, a 1 so-called real-tinme three

di mensi onal TeeBputiefvention relates to game software for
displayingadisplay image obtained by perspectively
transforming polygons inavirtual spaceontoc aplane
and for displaying a gaze position at which a player
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” 1in the specification includes

program itself and various kinds of data related to
the programif necessary. Itisnotalways necessary
to relate “game software” to the data, but “game
software” has always program. And, “the related
various kindsof data” maybe 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 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
obtalined by perspectively transforming the polygons

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



graphics, is displayed on a nonitor so that a player can enjoy the gane in
a three dinensional space. In such a gane for displaying a 3DCG such as a
gane for taking aimat a target for getting it down, a gaze point at which
a player should gaze ("the gaze point" hereinafter) may exist in the
virtual space to be displayed on a screen. Wien staring at a point in a

t hree di nensional space, a person generally brings the depth thereof into
focus and sees the objects on a front side and a rear side of the point
dimy due to being out of focus. In a display inage obtained by applying

planar  perg§peeli Ve d rapst QLrITEE'n%‘ tonthe abgyg: e{‘i‘?QFL lqned %Ur{i‘b'ﬁ't epPace,

but, a player does not dinmly see (the inage of ygons on the front side

and the reap,shde Of {heg9aze RYYL AN éﬂn&ﬂ%ﬁ’éfs“s‘%' t$RACE; §¥eAydf the

pl ayer stares ‘at the gaze position, such as an al m since the respectlve

pol ygons aign Re[$RGCEE!Ya hbansf ar %@@@telwngar&&alpgwcer egay gl ess of
the depth direction"and the nonitor itself is alnost planar. Due to the

reasons, asiea a ng%garf&@tdqeslgmé 159 & phayel; and-sualy a3 9gnBne MYy
| ack an interest. The the object of thé invention is to providé gane

sof t ware f@brdlﬁﬁlkalyrl(ﬁ‘gair}nl FROE obkaided o rshadi pddf f iktheipehygonps on at
| est one side of both 2
gaze point at which a player should gaze (“the gaze
pocint” hereinafter) may exist in the virtual space
to be displayed on a screen.
When staringatapointinathreedimensional space
a person generally brings 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 image obtained by applying planar
perspective transformation to the above-mentioned
virtual space, but, a plaver 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



front and rear sides with respect to a gaze position in the virtual
DI SCLOSURE OF I NVENTION The invention is gane software for getting a

conputer to produce a display image by perspectively

pol ygons located in a virtual space onto a plane on the basis of a v
position so as to represent on a display and to produce a gaze posi
(such as SC) at which a playér should gaze in the virtual space so as to
represent on the display, conprising: the gane software having a program

for

functioning as the follow ng neans, conprising: polygon |ocatin

space.

transf orm ng many

i ew
tion

g means

for | ocatifgohite atedyr palry goN8 eish wiieh Vi elsipd c3pace d /iy d £8ppRELi A oran
operation input by said player through an operation portion; gaze po
conputi ng ireans & o i :copUt | 8gacdepth position of the gaze position (such
as SC) with respect to the view position; first inmage producing neans
perspectively transform ng each polygon in the virtual space onto th
on the basis of the view position in order to produce a first inmage;
i mge produrEang eURE f OF IBVENDI&ANNg a quality of the first inmge
produced 3

The 1invention 1is game software for getting a
computer to produce a display image by perspectively
transformingmany polygons locatedinavirtual space
onte a plane on the basis of a view position so as
to represent on a display and to produce a gaze
positicon (such as SC) at which a player should gaze
inthevirtual spacesoas to representon thedisplay,
comprising:

the game software having a program forx

functioning as the following means, comprising:

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

gaze position computing means for
computing a depth positionof thegaze 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

sition

f or
e pl ane
second



by the first inmge producing neans to produce a second inmage so as to have
a size the sane as the first imge; and synthetic image producing neans for
appl yi ng sem -transparenti zing processing to at |east one of both the first
and the second inmages so that each polygon of the first inage can be
di spl ayed around the depth position of the gaze position (such as SC) which
was conputed by the gaze position conputing neans and each pol ygon of the
second i mage can be di spl ayed as the polygon approaches at |east one side
of a front side and a rear side concerning the gaze position (such as SC
and for coobithegfthes £iirmss gang rid@usdongan ¢ aages o pa adute producendhe
di splay image. According to this aspect of the invention, the second imge
produci ng imeanse det ers aratlesvehe s gua ithye agfathbeabi thte frimgetpi nduced by t he
first image produci ng neans and produces the second inage so as to have
the sane same as the first inmage, and the synthetic image produci ng neans
produces the display imge by applying sem -transparentizing processing on
at | east one of both the $¥ndthand @ hd segendrirmedes i 9 trimat (s hef ¢ mage) of
each polygon of the first imuge can be displayed around the depth position
of the gazpppoyhnd swEmas SCrncanpueedt by itthe gare quosstliroh  Ttonputi ng
nmeans and (the imge) of each pol ygon of

least one of both the first and the second images

so that each peolygon of the first image can be

displayed around the depth position ¢of the gaze

position (such as 5C}) which was computed by the gaze

position computing means and each polygon c¢f the

second image c¢an be displaved 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

50 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 8C) computed by the gaze position

computing means and {(the image) of each polygon of



4 the second image can be displayed as the polygon approaches at |east one
of both the front and the rear sides concerning the gaze position (such as
SC) and thereafter conbining both i nages, thereby shading off (the inmage
of ) the polygon to be displayed as the polygon 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, and pleasure of the
game can increase. Besides, the invention is the gane software wherein the
second i mage produci ng neans reduces the first 1image so as to have a

pr edet er mi'né8 st & °dh PﬂgﬁgeréE%Qeﬂ%etﬁ%L?B&&Eéﬂdlﬁﬁ@etﬂheoﬁﬂé?yﬁ§rl
deteriorate the ality of_ the first d pr ces t he ecqnd i nmage
havi ng th@%ﬁﬁ@%gg‘ee%sgtthel?larssq ?H‘ifge g’cﬁﬁg ﬁ%’ trH?B asap%ét th ©the

i nvention, the Se ond i nmage produci neans deter orate y of
the 1irst & Tade Sty PEdGE efﬁbl?art-ﬁ% e’ 88 5ot £6 evet 8 TpPdia et i ned

the sanme G158 ad TRETA FoF 1 migen b the (hE ‘dcohd Sqe%ggs ST BN by
pr oduci ng * P& SEEGRE 1T ke lkﬂﬂ%get%ﬁt bondCege oAl BE SFantt roa QSl“i y
pr oduced vm t h%Lﬁ[ W dq_|)>/gol ncarx%i%lon - RRES aél:orieétg%r %brye pg%v%nc'gjcplg tq,lxgcuti on
front and the rear sides concerning thegaze position
{such as SC} . By doing so, reality can be given to
the player, and pleasure of the game can increase.
Besides, the invention is the game scftware wherein
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 gquality ¢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 image producing means deteriorates the
gualityof 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 obtalined 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



speed of the gane and drawi ng speed of the display 5 inmage from | owering.
Besides, the invention is the gane software according to claim1 having a
program for getting said conputer to function as the foll ow ng neans;
conprising: Z-buffer neans for computing a Z-value of each polygon as a
depth direction fromthe view point on the basis of three-dinensional
coordinates given to the virtual space, and for projectively transformng
only polygons the Z-values of which are small onto a planar screen; and
transparenti zing neans for determning a transparency according to the
Z-val ue; thBagEhe! 'Ot W8S hHEt @irn the gaze position conputing means

conmput es the_depth position of the gaze poi.nt (such as SC with the
Rl be” { e e Braget BRodddl R o GRa s CEBR: AR BE ) SiF bMAk fon

conputing neans_ .for_ perspecti.vel ransform ng the pol ygons ontq .t he

pl anar scre&fqhdddch gowafyff‘ﬁé“t%ehf‘-‘(/bfl@e %fgtrr?egrgg]y 81, %%%ﬁ?% at the
gaze poi nt gs%fh as SC%, i§ t%ansf r.med i_nto ﬁne agin no transparency and
the z-val ug®df® t A8™MILY Y§dn, *@hitdtP £ 17 Bgé° ahlFort © r}raciil”'érnq Haf 2dhe’ of "t he
gaze point, is transforned into one gradually increasing transparency,
starting fF8MRRESHAYP g no transparency, and the

Z-buffer means for computing a Z-value of
each polygon as a depth direction from the view point
on the basis of three-dimensional coordinates given
to the virtual space, and for projectively
transforming only polygons 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
meanshascoordinatetransformationcomputingmeans
for perspectively transforming thepolygons 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, 1s 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



synt heti c- i mage produci ng neans conbines the first inmage and the second
image, the first image to which 6 sem -transparentizing process being
applied on the basis of the transformed Z-val ue of each polygon in order
to produce the display imge. According to this aspect of the invention, the
gaze position conputingnmeans conputes the depthposition of the gaze point
(such as SC) with the Z-value, and the coordinate transformation conputi ng
means of the first image produci ng nmeans perspectively transforns the

pol ygons onto the planar screen in such a way that the Z-value of the

pol ygon, wheoti-ig dhepsanendsi vhe ofptheegazebpdimy §pwpchiast 8@ ,theés
transforned into one having no transparency and the Z-value of the polygon,
whi ch is bbggers am@/ tihe shakkerf olfare dne—-ofa 1 he gdze pobhntp,o 1l ¥ Aqamnishor med
into one gradually increasing transparency, starting from one having no
transpar eneyde Thiter eporoed utike Shet et B® i a¥gd 2 gduci ng neans can apply
sem -transparenti zing processing to the first 1imge 40-1 with the

t r anspar ent i 2ciP Frddiisg of o tthie i sgamd eraéhe dethle Aoughnithieo - btifed aans of

the gane nachine can perspectively transformthe respective

pol ygons onto

a pl ane, sBOotsHat iphe cEmphdi i relye adeh C PePbd] @F iViekyd eRdilt p P dduiced by
conbining the processed first imge and the second i mage w t hout
of the gaze point (such as SC) with the Z-value, and

the coordinate transformation computing means of the

first image producing means perspectively

transforms the polygons onto the planar screen in

such a way that the Z-value of the polygon,

which

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

polygons 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.



wi dely increasing operation. Then, the executing speed of the gane and the
drawi ng speed of the display inmage can be prevented fromlowering. 7
Besi des, the invention is a game nachine for producing a display imge by
perspectively transform ng many polygons |ocated in a virtual space onto a
pl ane 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 display, conprising: polygon
| ocating neans for locating many polygons in the virtual space in response
to an operaBeesndaput hhehel pivayetichr odgh &n gpemet | v clpomntd orf,ogaze
posi tion conputing neans for conputing a depth position of the gaze
position (Bucolklwsi®y withdespdaayto ihaweew pysitber s pierst 1virge
produci ng means for perspectively transform ng each polygon in the virtual
space ont ot rhe Hf anan bn atthe nhyapiosl v otrthe 1vi ewt guddin iaon lint wades ptaos r oduce
a first image; second inmage producing nmeans for deteriorating a quality of
the first ¢nige droduced oby the biastsi mageaprddudi b FeidsoR oS Gotice a
second image so as to have a size the sane as the first inage;
t0 represent on a display and for producing a gaze
position (such as SC) at which a player should gaze
inthevirtual spacesoas torepresentonthedisplay,
comprising:
polygon locating means for locating many
polygons 1n the wvirtual space in response to an
operation input by the playver through an operation
portion;
gazepositioncomputingmeans 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
detericrating a quality of the first image produced
by the first image producingmeans toproduce a second

image s0 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



and synthetic i mage produci ng neans for applying sem -transparentizing
processing to at |east one of both the first and the second i mages 8 so

t hat 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 conputing neans and each pol ygon of the second inage can be

di spl ayed as the polygon 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 images so as to produce the display inmage. The nunber
i n par ent hESes tdios FRENCOPPIsPBRE: n§ L eltdrentt § Astthe gY@ ngS2for PEhe sake
of conveni ence, . accordingly, the present descriptions are not restricted
and bound By $hé3FREriHFPoE orf i e A /PAN n§L. S BRIE™ DESERITPTE OF ©F S THE
DRAWNGS Fig.l is a block diagramshow ng a gane machine according to the

i nvention; PEIgE t2 9% GSHIHEI@ i g athiS'chBniit 4 ¢ 9 PsHowng Ygihee FoFEwar e
GSW according to the invention, Fig.3 is a viewshowng a first imge; Fig.4
is an expl BRai 164 QR e HEPPHE RENESRSF  BRGHUB AR ap§g]c¥5ﬁ@r} nde Wh&rein

a) is a view show
() second r¥%age 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
soc a8 to produce the display image.

The number in parentheses shows the corresponding
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.2is ablockdiagramschematically showing game
software GSW according to the invention;

Fig.3 1s a view showing a first image;

Fig.4 is an explanation view at the time when
producing a second image wherein (a) isaviewshowing
a reduced firét 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.



a reduced

by recovering (a);

conbi ni ng

referring

first image and (b) is a view showi ng the second inage obtai ned

and Fig.5 is a view showing a display imge obtained by

the first imge and the second inage. 9 BEST MODE FOR CARRYI NG
OUT THE | NVENTI ON An enbodi nent of the invention is now expl ai ned,

to appended drawings. Fig.1l is a block diagramshowng a g

ane

machi ne according to the invention. As shown in Fig. 1, a gane nachine 1
machi ne for hone use which is an instance of a conputer has a
CPU 2 (conputing portion) , main body of which is a mcroprocessor u
ROM and a RAM5 (nenory portion) as main nmenories are connected with the
CPU 2 through a bus 3. An operatigﬁéSésten1mhich IS rogram necessary for

as a gane

control | i BESHe RS T &R oR$RBY It

executing

the operating systemare stored in the ROM4 in advance,

nit.

Gane

sof t ware GSVNwWRTROCSI ReET cuf &M% hBYSR T idikcli s ALWwnesmizarad or age

medi um t hrough a nenor

menori zed

di sc reader 7 and various kinds of data are

T e it BAY G ntOne® BRI i T &Y e 65 1 or F £6pbr a15 19 BGHTh

various kinds of infgrnation necessary for a progress of, a ganme is

the RAM 5

ccording” to the

AL eSturfy ¢

invention.

PF bBFanfr aNGuimachine

As shown inFig.l, agamemachine 1 as a game machine
for home use which is an instance of a computer has
a CPU 2 (computing portion}, main body of which is
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 game machine 1l anddatanecessary for executing
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 varicus kinds of data are memorized
(stored}) in the RAM 5.

And, an area for temporarily storing varicus 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
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of the menory disc 6. And, image data obtained by processing data through
the CPU 2, the data being read out of the nenory disc 6 is also stored in a
predet erm ned video area secured in the RAM5. 10 A RAM dedi cated for

di spl aying may be separately provided in the game machine 1 or in another
one. The nenory disc 6 for supplying the gane software GSW may be any
menory di sc, such as a CO-ROM aDVD-ROM and the other optical disc.

Besi des, the gane software GSWnmay be provided with a sem conductor nenory
or the Internet. An inage processing unit 8 (conputing portion, inmage

out putting pbrRidh)dadd @asevhd processPag whing MR ywhiects apé pafttdlons for
outputting data to be represented, are connected with the CPU 2 through

the bus 3.pTh& i dage broddssi ggmmi Dag héads 1 nadge 1 datd ot ©Ff e vi deo
area of the RAM5 and draws a gane screen on a franme nenory 10, and
converts thee @rame IYmge Sht b6 & VT dEd BP §ian Fork g sPlRay® n§ coht wa Ti¢ spl ay
11 (inmage displaying unit) so as to output it at_ a proper tinin%. The sound
processi ng® 8Hitay ErRrtBeBOUNd dia® & - $Htthe snerff y Rfi¥e BDVR oROM .
predet erm ned anal og sound signal so as to output froma speaker 12. As the
di splay 12RAd £he speaker 19P & Rdle €&l 26i si o%esréékﬁﬁ/er R& a9Bii$t-in

speaker of the tel evision ) . ,
software GSW may be provided with a semiconductor

memocry or the Internet.

An image processing unit 8 (computing portion,
image ocutputtingportion} and a sound processingunit
9, which are portions 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 of the wvidec area of the RAM 5 and draws
a game screen on a frame memory 10, and converts the
drawn image inte 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 apredeterminedanalog sound
signal s¢o 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 Dbus 3 through an interface 13. The

controller l14isprovidedwithoperationmembers such

11



receiver are generally used. A controller 14 (input portion) and an outside
menory 15 are attachably and detachably connected wth the bus 3 through an
interface 13. The controller 14 is provided with operation nenbers such 11
as a cross key 14a and a push button switch 14b for receiving an operation
by a player. A signal corresponding to the operation state of the operation
menbers 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

out si de nefdr ¢ B A8S K S¥nildonduttor AeBnutse T ewritticly add newbri zi ng,
and data for showng the progress of a ganme is stored therein according to
an i nstructPS&P d¥ T Y| @fer OPPHe? 5T dB Ynefro®\t 215 my be provided as an

el ement of a_portable ganme machine (notshown) attachabl eto and detachabl e
from the inferfa@Bals cThE LHRPM D Nohrioctigh Dvkhi TReffet §afe 3hRthAaret
according to the invention functions |s tPe gane nmchine 1 as a ne

machi ne foF Mo B56.L TRE PEMEP e hdchidre: 11 £ At o YBVicecdedF &t 4 For a

ganme, but may be device for playing back general nusic¢ and ingpes stored
in a storaf@MelPdm cEulth&hdt £0HfFant 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 memory 15 has a semiconductor element
for rewriting and memorizing, and data for showing
the progress of a game is stored therein according
to an instruction of a plavyer. 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 1s 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.2Z2 through 5.

Fig.2 18 a block diagram schematically showing the

12



one, such as a personal conputer and a nobile phone, is available as |ong
as gane software can function therethrough. The gane software GSW accordi ng
to the invention is now explained, referring to Figs.2 through 5. Fig.2 is
a bl ock diagram schematically show ng the 12 gane software GSWaccording to
the invention, Fig.3 is a viewshowng a first inmage, Fig.4 is an
expl anation view at the tine when producing a second image wherein (a) is a
vi ew showi ng a reduced first imge and (b) is a view showi ng the second
i mmge obtained by recovering (a), and Fig.5 is a view show ng a display
i mage obt ajard lmo fomE nengsSttha c fbrsiingage aridet hevseconc n pahe.g Many
prograns(neans) and data files generally form the gane software GSW But,
only inporiantapartisewre$ hoiwigngo the filwent i amage ,sclrenat idcalily sdwwn  and
many prograns and data for another actions and conputation are not shown in
Fig.2 for ®apy anadershandieny.a A bhekeanié nehén PBirgsd 4 camigba shews nd
deterioration of image, that is, a shaded off state. As shown in Fig.2, the
gane sof t wame 9GSW he r €bnpriissied 8f aavsyaw hehico’ i ngge producieg dadst
di spl ayi ng program 20 through which a transparentizing program 21
functions,imageperadi dial iLpud detedt islyeprioyy amize, seseschdimage
obtained by recovering (a), and Fig.5 is a view
showing a display image obtained by combining the
first image and the second image.

Many programs (means) anddata files generally form
the game software GSW. But, only important parts
relating to the invention are schematically shown
and many programs and data for anothexr actions and
computation are not shown in Fig.2 for easy
understanding. A broken line in Figs.4 and 5 shows
deterioration of image, that is, a shaded off state.

As shown in Fig.2, the game software GSW is
comprised of a synthetic image 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
transformationprogram25 throughwhich a coordinate
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.
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i mge producing program 23, a first image producing program 24 having a
pl anar perspective transformation program 25 through which a coordi nate
transformation conputing program 26 and a Z-buffer program 27 function, a
pol ygon | ocation program 28, a gaze position conmputing program?29 and a
pol ygon data 30 so that the ganme machine 1 can function. 13 Fig.2
conveniently shows that the transparentizing program 21l and the Z-buffer
program 27 equi pping the ROM 4 or the inage processing unit 8 of the gane
machine 1 function. If the ganme software GSWis applied to the gane
machi ne havihggnoz et fvpmoge ansl, visth 08 s pheftetdldd & tdak ptdeeganezdofd war e
GSW has both prograns. The gane software GSWhas a hierarchical structure
shown wit lhp nolyrokanZlli ae,d wh €hZ + & unfafle rbp rad @ssinf Wi'hge g tagksi pooduced when
operating the CPU 2 according to the above-nentioned respective prograns.
Wth the RaMet sof twee e tGEY\E @armd ¢ $ bagky pnotessorfgtihs gpossimA ehasef a
plurality of prograns were simultaneously executed by controlling the task
processi ngl bffua avul birt askI dpérret | mgmsy st @it wamket GtSds ki £S5 pfnbi eshdvm) .
Fig.2 conceptually shows the hierarchical structure of the task control of
t he gane stohewayemaESWa Gefieran hatv bngof npr oecesdi ngrorglerehd viati dus
preferable that the game software GSW has both
programs.

The game software GSW has a hierarchical structure
shownwithabrokenline, which ismade by classifying
tasks produced when operating the CPU 2 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
(maultitask 0S) (not shown).

Fig.z2 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 therecf is omitted and is not
shown foreasyunderstanding. Arrows connectingthe
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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ki nds of

interruption handling are possible with the nore conpl ex

hi erarchical structure of the actual gane software GSWand the ot her
(not shown) , but the explanation thereof is omtted and is not

progr ans

shown for easy understanding. Arrows connecting the

respective prograns in

Fig.2 are shown in order to easily understand the invention. So, exchange
of information or operational processing between the 14 respective
is not limted by these arrows. And, various kinds of data of the

progr ans

gane software GSWnay be stored in any formas long as the data
read out thesughctthev prpgranr forctiomot ltiwel jank soft harsee G oAss t he

present enbodi nent, these data are stored in the nenory disc 6 together

is freely

with the prognahs wfatheugankiscis warfe GsWa AEt erlnat igwehyg, shese adaea nay
be stored in an outside nenory neans , and nmay be downl oaded to a nenory ,

such as tGEWRAMEY, héir sdghr & dcohmuiircat £orr medisund aeansas sich dsitae
by the read programset in the gane software GSW GCenerally,

| nt er net ,

CPU 2 processdsr oft lvher asi ot tther o p@dpechieve e ograams £ o ¢ he oganef
software GSW and produces tasks, and the game software GSWfunctions
t her eby. Btfie ihamige sfof Lovd hg &8I anabkisorth et be e peogy aamb@riti nenst |
omtting these operations for easy explanation.

these data are stored in the memory disc 6 together
with the programs of the game software GSW,
Alternatively, these datamay be stored in an outside
memory means, and may be downloaded to a memory, such
as the 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 cf the
respective programs of the game software GSW and
produces tasks, and the game scftware GSW functions
thereby. But, in the following explanation, “the
program functions” omitting thése cperations for
easy explanation.

Subsequently, operations of the game scftware 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
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Subsequently, operations of the gane software GSW are now expl ai ned,
referring to the draw ngs. When a player turns the power of the gane
machine 1 on, the game nachine 1 reads the nenory disc 6 in which the gane
software GSWis stored through the nenory disc reader 7 and stores the gane
software GSW (including the OS (not shown) and a task controlling program
in the RAM 5. Then, the gane software GSW stored in the RAM5 is booted by
the operating system 15 stored in the ROM 4. Wien stating the gane by the
pl ayer, a program (not shown) functions in response to the operation input
t hrough t hetecmedoliirer tive BOM ofy of the gane is devel oped, and a

so-cal l ed action shooting gane wherein the player beats an opposing
character byWhgryuntstarng. tTeeganad pot gon llaacatri.on proyy ammg fotstly
functions, and set a virtual space defined by three dinensional coordinates
(such as xsbeorrl) ndtg c ty-odpdr dinats Bad sz coor thgatd e reddscdatiawita

pol ygon nodel, which is an aggregation of many polygons, out of the polygon
data 30 actbrdiwght -hehe operrat{ %4 npdt, by BhHe® PYapehr threoughMenel s
control ler 14 which is detected by the function of the operational input
detecti ng PEIRBAPEX ; amind| o at®3 ~ ey 1p6l ygorisiph t REAR Fiue Spuee.

wherein the player beats an opposing character by
a4 gun starts.

Then, the polygon leccation program 28 firstly
functions, and set a virtual space defined by three
dimensional coordinates {such as x-coordinate,
y—-coordinate and z-coordinate), reads data of a
polygon model, which is an aggregation of many
pclygons, out of the polygon data 30 according to
the operation input by the player through the
controller 14 which 1s detected by the function of
the operational 1input detecting program 22, and
locates many polygons in the virtual space.

Detailedly speaking, the polygon models, such as
a floor F1, walls Wal and Wa2, a ceiling Ce, windows
Wil, Wi2 and Wi3, a door Do, lights Lil and LiZ,
partitions P1 and P2, tables T1, T2, T2, T3, T4 and
T5, and enemy characters CR1 and CR2 as showninFigs.3
through 5, are computed on the basis of the ocperaticn
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 is, the aim SC

corresponding toagazepoint tobegazedby theplayer
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Det ai | edl y speaking, the polygon nodels, such as a floor FI, walls Wal and
Wa2, a ceiling Ce, wwndows WI, W2 and W3, a door Do, lights Lil and Li 2,
partitions P1 and P2 , tables TI , T2 , T2 , T3 , T4 and T5, and eneny
characters CR1 and CR2 as shown in Figs .3 through 5, are conputed on the
basis of the operation input by the player and are |located in the virtual
space. And, the polygon nodel of an aim SC at which the player ains with a
gun, that is, the aimSC corresponding to a gaze point to be gazed by the
player 16 is located in the virtual space on the basis of the operation
i nput by the playet edirotghhtdier contual| epadd. othathet ha ghzeoFosii éon
conputing program 29 functions, and a gaze position Zf is conputed as a
depth frompew £wipasiinpm i eferrted thes gicnafiter otay h thieepobygonoarl @rl i ne of
an axis of a canera (on the straight line in field of view direction of a
view point®. that is, the position in the virtual space, such as a head
of the eneny character CRL (that is, the position of the gaze point). The
above- nment i ofiee rganet hechigeez & has st heidrbufd @np yptr Dgrrampd7o gmat he2 9
transparentizing program2l1. Wen the Z-buffer program 27 functions, a view
point andfanditection emd 4&i glak e©f peisewt it h2fviirt vabmpspaed aae a
determ ned, and a screen pl ane

depth from a view position referred hereinafter to

the polygon on a 1ine of an axis of a camera (on the

straight line in field of view direction of a view

point), that is, the position in the virtual space,

such as a head of the enemy character CR1 (that is,

the position of the gaze point).

The above-mentioned game machine 1l 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 wvirtual

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 transformationis 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 l1ine connecting a pixel on
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perpendicular to the direction of a field of view is virtually set at a
position a predeterm ned distance away fromthe view point. Subsequently,
a planar perspective transformation is executed with a so-called Z-buffer
met hod 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 conputed on the
basis of a so-called screen transformation matrix, and only the pol ygons
the Z-values of which are snmall are selected fromthe polygons on a
straight line connecting a pixel on 17 the screen plane and the view point
SO as to drRYW DArkhen spneemeplaang. ttheny itde gedrdtnate tsansdodradon
conputing program 26 functions, and a coordinate transformation is
execut ed idnsuchea sw@nsem tpatame .screen transformation matrix M for
representing the planar perspective transformation in case of a nornma

t hr ee- di nenstaral , drawengcwh £8 iirsa tel t itpld e fhyr @a tscahi ng o wivd S;M
(2562/zf), that is, a value (Sm X M is adopted as the screen

t ransf or mgt +eryratr i X 2ien t hef i esend nenbodi mandl. | na ot hee owar ds n avhen

representing the above-nentioned with an expression, (X, Y, Z) = (X Y,

Z) ' (SMXM riafn ¢ he poa ntl dref dse estdeupesdpect isvectr ansioanmt fonhist (X, Y, 2)

, and the point after the perspective transformation is (X,
screen transformation matrix M for representing the
planar perspective transformationincaseof anormal
three-dimensional drawing which is multiplied by a
scaling matrix Sm (256%/2f), that is, a value (Sm
XM) is adopted as the screen transformation matrix
in the present embodiment. In other words, when
representing the above-mentioned with an expression
(X", ¥Y', 2) = (X, ¥, Z) * (SmXM) if the point before
the perspective transformation is (X, ¥, 2}, and the
point after the perspective transformation 1s (X',
Y, 2. This is shown, omitting parallel
displacement elements in order to simplify the
explanation.

Subsequently, the transparentizing program 21
functions, and an ® value i1s determined concerning
each point (X', Y, Z7) obtained with the
above-mentioned matrix (Sm X M) . In the present
embodiment, the @« wvalue was determined by the
following expression.

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

For instance, the drawn image 1s processed so as

to become transparent if the @« wvalue is 255, and

18



Y, Z'). This is shown, omtting parallel displacenent elenents in order to
sinplify the explanation. Subsequently, the transparentizing program 21
functions, and an a value is determ ned concerning each point (X, Y, Z')
obtained with the above-nentioned matrix (SmX M. In the present
enbodi nent, the a value was determned by the follow ng expression. a =
(Z'/1256) nod256 (1) For instance, the drawn inmage is processed so as to
becone transparent if the a value is 255, and 18 so as to becone opaque if
the a value is 0 (zero) , and so as to have gradual transparency if the a
value is dothrough Be4ohe e guesenf emzodinmentlutdel seXpressiran (1) for
determ ning the value a corresponds with the conputation processed on the
har dwar e sade, ssugls as hagraph £dbear d.r Suclhp ar eprogesSitngei ¢ starddaed, and
so, is used as a draw ng effect in many cases. And, this processing has
such advahfadesthmatughe dDYfden Ioh &PGPURIrs § antterempghd imguett o ttthe
processing by a hardware and speedy processing is possible. On the
contrary, ehibsepsdcessi ngl tan mor usketfeormannewgor speci ara lprocedsing in
many cases because of the standard processing. In the present enbodi nent,
t he corresponds with the computation processed on the

hardware side, such as a graphic board. Such a

processing is standard, and so, is used as a drawing

effect in many cases. And, this processing has such

advantages that the burden on a CPU 1s rather light

due t¢ the processing by a hardware and speedy

processing 1s possible. On the 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 expressiocon (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 a wvalue is 255 and is opague

if the a value is 0 (zero) . And, the greater part

wherein the o value 1s 1 {cone) through 254 1is

semi-transparent, so both transparent processing

and opague processing are referred to as

semi-transparent processing in the specification.

Subseqguently, 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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above- nenti oned expression (1) can be used for a new or special processing
with the matrix Sm The transparency to be processed wwth the a value is
transparent if the a value is 255 and is opaque if the a value is 0 (zero)
And, the greater part wherein the a value is 1 (one) through 254 is

sem -transparent, so both transparent processing and opaque processing are
referred to as sem -transparent processing in the specification.
Subsequently, how to produce a first inage 40-1 is now explained. If the
first inmage producing program 24 functions, the view point position in the
virtual spagetihse comput et immladetigrpbted Wnthige tbhsysr 19 Gfhehe dges ati onal
i nput by the player. Then, the planar perspective transformation is

execut ed, PhakKi®g ube€ I PEft ey e-meanisched Mt o ( SniXM eBye cuperdti ng t he
coordi nate transformati on conputing program 26. Wen transformng a Z-val ue
of the polygdrimi gse ek the Zhvalege nthe tsiep eas mab rgaze( foi M )pdsy ti on

Zf conputed by the gaze position conputing program 29, the transforned

val ue Z' i%P%@tby‘%utbiepl%@ﬁg‘dlo?a(tz%G'Qszr)SgPtrW‘%ﬁé%t FIOMP BV 9. When
obtaining the a value by applying the expression ( 1) , the value is O
(zero). WRHAGBAY of fring the Z-val ue of the pol ygon which

When transforming a Z-value of the polygon which
has the Z-value the same as the gaze point position
Zf computed by the gaze position computing program
29, the transformed value Z’ is 256% by multiplying
by (256°%/Zf) with thematrix (SmXM). Whenobtaining
the ¢ valuebyapplying the expression (1), the value
is 0 {(zero}.

When transforming the Z2-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°/Zf) with the matrix (SmXM).
When thus obtaining the @« wvalue by applying the
expression (1), the value is 1 (cone) 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 « wvalue 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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has the Z-val ue bigger than the gaze position Zf, that is, the Z-value of
t he polygon which is located on the back side of the gaze position in the
virtual space with respect to the view position, the transforned value Z
i s bigger than 2562 by multiplying by (2562/2zf) with the matrix (SnmXM .
When thus obtaining the a value by applying the expression (1), the value
is 1 (one) or nore (The transformed value Z' is set to be 2563-1 at the
nost due to the setting of the world coordinates. That is, the maxi num a
value is 255.). An explanation is given with the first image 40-1 as shown
in Fig.3. ¢¢rzhespoadiaovfta BhgoiaimohC e evas hrmgald i s tidreceaker @8 one of
the gaze position 20 corresponding to the aim SC (the sanme distance from
the view poitAt Via® gaxenposithenda e, poml zivaruéf)of the B puviEntuef the
wal | Wal is converted into 2562, and the a value of this point becpnes 0
(zero) withf the Bxpradsstonf(theawd 11 Hda - &l go rof ethee ol Rdoh 2 F6r mi ng an
A point on the wall Wal is on the front side with respect to the gaze
position, abdt fdtet Fe va lvaguefi §hsles nPthcutb eomrdi e Fol. (1zre Aot Werth
enbodi nent, the front side may be simlarly shaded off. In this case, the
fol | owi ng tBRPEEIT 61 Sag Nbé lappl | 8ad a EhesE-vatpz pIsEia medass]n( 2)

forming an A point on the wall Wal is on the front

side with respect to the gaze position, soc that the

& value 1is set without condition.

In another embodiment, the front side may be
similarly shaded off. In this case, the following
expression may be applied.

¢ = 255 - [{(Z2'/256}-1}mod256] (2)

Only the front side concerning the gaze position
may be shaded off by applying only the expression
(1), cocr the front and the back sides of the gaze
position may be shaded off by applying both
expressions (1), (2). Alternatively, onlythe 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 2562 since it is on the back
side of the gaze position, so that the « wvalue is
1 (one) or more.

With the functionof the cococrdinate transformation

computing program 26, the Z-value is given to each
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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-val ue of the polygon
formng a C point of the wall WAl which is on the back side in conparison
with the gaze position Zf on the basis of the view point is bigger than
2562 since it is on the back side of the gaze position, so that the a val ue
is 1 (onepoQryddne. pWitittilen { act i an oh et he egoondi datre & £ arsf ofat hon
conputing program 26, the Z-value is given to each 21 polygon positioning
in the depthsdi¢ectiton which gieepenistia ide gazes posid iva Ffr sduasl 1o
gradual |y make the a value bigger. By doing so, the polygon positioning in
the depth @unectiion Wtk 4 espRecti §6ert he gazel Posid i0HN, Zk hies potgmpshcal |y
processed to be gradually transparent as the pol ygon approaches the rear
si de by thpofsunctivoni nfy tihe thansipas ent idzi ngc tpr ogr am 2h. rErep Zovial ue of
each polygon which was nultiplied by the matrix Smis not changed in the
size of thehevadaee Ears ihiisonedgon,s thetfamst iicage vilp toase skad to

be gradually transparent as the polygon approaches

the rear side by the function of the transparentizing

program 21,

The Z-value 0f each polygon which was multiplied

by the matrix Sm is not changed in the size of the

value. For thisreason, 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 fﬁnction of the first image producing

program 24 in the above-mentioned way, it is stored

in the videco area in the RAM 5.

Subseqgquently, how to produce a second image 40-2b

is now explained. If the second image producing

program 23 functions, the first 1image 40-1 (see

Fig.3) produced by the function of the first image

producing program 24 which 1is Lwl wide and Lhl long

is reduced so as to produce a reduced image 40-2a

which i1is Lw2 wide (a half of Lwl}) and LhZ2 long (a

half of Lhl}), as showninFig.4(a). Next, thereduced
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in Fig.3 which is a planar image is produced with no special operation
w t hout changing the front and the rear positions at the tine of planar
perspective transformation with the function of the Z-buffer program 27.
After producing the first image 40-1 wth the function of the first inage
produci ng program 24 in the above-nentioned way, it is stored in the video
area in the RAM 5. Subsequently, how to produce a second i nage 40-2b is now
expl ained. If the second i mage producing program 23 functions, the first
i mge 40-1 (see Fig.3) produced by the function of the first inmage
produci ng prmagream @4 2vwhith en lat gwidles andsLido Iphgdu ser ediscetdes@md t o
produce a reduced i nmage 40-2a which is Lw2 wde (a half of Lw) and Lh2
long (a hahtged 40H)2a wakishiowhsi Lwlgwidd éapnd Nektl, tdegr,edueed n@2 i nage
40-2a is enlarged so as to produce the second imge 40-2a which is LW w de
and Lhl | onge havizrg tthhe siaeet hessareeast t he tf i dota geange04Q- 1. Thee
produced inmage is stored in the video area inside the RAM5. By doing so,
four pixelprofdubed irsbgemie 40tdread eineduced vtiod ene prrel and itden, the
reduced is returned to the four pixels again, so that the quality of the
i mage detether RBE &. shown with broken lines in Fig.4(b) and the second
i mge 40-2b having the
By doing so, four pixels of the first image 40-1
are reduced to one pixel and then, the reduced 1is
returned to the four pixels again, so that theguality
of the image deteriorates as shown with broken lines
in Fig.4(b) and the second image 40-2b having the
same size as the first image 40-1 can be cbtained.
The &« wvalue is not set on the second image 40-2b.
The reduced image 40-2a may be produced by any
degree of reduction as long as the second image 40-2b
can be produced so as to have the same size as the
first image 40-1. In the present embodiment, the
gquality of image is deteriorated by the reduction
and then, enlargement of the first image 40-1. But,
this method 1s 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 producing anddisplaying program

20 functions and the first image 40-1 is put on the

23



sane size as the first imge 40-1 can be obtained. The a value is not set
on the second i mage 40-2b. The reduced i mnage 40-2a may be produced by any
degree of reduction as |long as the second i nage 40-2b can be produced so as
to have the sane size as the first inmage 40-1. In the present enbodi nent,
the quality of inmage is deteriorated by the reduction and then,

enl argenent of the first inmage 40-1. But, this nmethod is not only one. The
i mmge may be deteriorated by any nethod, such as reduction of <colors, Anti
Aliasing, blur, conpression of data, change of pixel unit. After producing

the first sgegend0ihdyethe iy do & HRGE Y OEHUCAG PF OgEamcmBAc dde second
i mge 40-2b by the second inage producing program?23 in this way, the

synthetic i nRge Pr educi 8¢ ANdpdirsdh @y NYnpy a9 8 r A Lunctienstanch § he first
image 40-1 is put on the 23 second inmage 40-2b so that both imges are

conbi ned. aVWhers phe ¢ r anspps endi-z3 nPsppags amcld f aactdwasn ai di gplqysi mage
40-3 i s produced as shown in Fig.5 by conbining the first and second i nages
in such a byay dhati serig trassparesti aimg Peeoesdi Athad §e £XeauUke:BNa(t he
i mages of) the polygons on the back side of the gaze position of the first
i mage 40- lwagn thenhdHasi ssefmit-herdrvapuese gkhven hg t hprraspecting pbkygons
of the first inmage 40-1 by the coordinate

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

polygons ¢of the first image 40-1 by the coordinate

transformation computing program 26, and the second

image 40-2b positicning on the lower side 1is

processed so that (the 1images 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—poinﬁ and a B-point of fthe wall Wal

in the first image 40-1 since the @« wvalue of the

polyvygons 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-peint of the wall

Wal in the first image 40-1 since the @« wvalue of

the polygon comprising the C point is 128 which means

50% of transparency, that is, semi-transparent.

Furthermore,lOO% of the second image 40-2b is drawn

on a D-point of the wall WaZ in the first image 40-1
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transformati on conputing program 26, and the second inmage 40-2b positioning
on the lower side is processed so that (the inages of) the pol ygons
positioning in the rear direction with respect to the aim SC becone
gradual ly 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 a value of the polygons
conprising the A- and B-points is 0 (zero) which nmeans opaque, as shown in
Fig.5. And, 50% of the first inage 40-1 and 50% of the second i nage 40-2b

are respeciiieley dmannoon v CoROi At Gfn bhe kg o Malc b Rpthes fin$t dhmge 40- 1
since the a value of the polygon conprising the C point is 128 which neans
50% of transparienty,id hats § swhsesh - wenaparenbn s Fertheenore, 100% of the

second imge 40-2b is drawn on a D-point of the wall Wa2 in the first inmge

40-1 24 simcettzhel advalpeadfinde pole/gohsdaPdsnS ROF thee W01 NWails, 255
whi ch neans transparent. Detail ed speaking, the positions of the wall Wal,
the partitiloa B3 rtHecfbaorp Fl, atdet ifid «ekl iFly £ad gthAduat &y 1geh gblowred as
the position approaches the rear side in conparison with the eneny
character ddRAdudidly ige t el arm SE.a Andh ethe sli gho rLialpp ke ¢ Aklse thled, t he
table T2, the light Li2, the table 5, the
rear side in comparison with the enemy 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 enemy character CR2 get blurred,
gradually in its order. The wall WaZ2, the window
Wil, the window WiZ2 and the window Wi3 are fuzziest.

The second image 40-2b quality of image of which
deteriorates 1is gradually drawn as the position
approaches the rear 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 gquality of the
first 4image 40-1 produced by the first image
producing 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 oxrder to produce the display image 40-3 so

that (the image of) each polygon of the first image
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door Do and the eneny character CR2 get blurred, gradually in its order.
The wall Wag, the window WI, the window W2 and the wi ndow W3 are
fuzziest. The second i mage 40-2b quality of inmage of which deteriorates is
gradually drawn as the position approaches the rear side concerning the
gaze position, so that (the imge 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 gane software GSWaccording to the invention as nentioned
before, the second inmage producing program 23 deteriorates the quality of

the firstsaprage A@rils predueadakyyihe £hresilgd FBOB o S PEWGE REh PECOka 24 and
produces the second image 40-2b so as to have the sane size as the first

i mage 40-dom@ndt klde by et § 8 zidages produel 8BS npb Qgriamy 20 r cpphinnes | he
first image 40-1 and the second imge 40-2b in order to produce the display

i mge 40-3tcsat that, (ttheei rgp tof ) peachtpal yganf oft i be &ifst siovagend®5 40-1
is displayed around the gaze position which was conputed by the gaze

posi ti on coamui+hgaprogeam 29,p robked skd,n ¢ hies depéh wposdte ant he fhe st m SC,
and sem -transparent processing is executed on the first inage 40-1 so
that (the image: oD -eachopdailygan 0f het hemaecond fi)ymege c40-2b lgaqodi spt ayed as
t he pol ygon approaches the rear side concerning the aim SC. By
the second image 40-2b can displayed as the polygon
approaches the rear side concerning the aim SC. By
doing so, the image of the polygon to be displayed
can be shaded off as the position approaches the rear
side concerning the aim 8C, thereby giving theplayer
real mood and increasing the fun of the game.
Thedisplay 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 is 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 1image 40-1 so0o as to have a
predetermined size, thereafter recovers the image
inorder todeteriorate theqgqualityof 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

guality of the first 1image 40-1 without newly
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doi ng so, the imge of the polygon to be displayed can be shaded off as the
position approaches the rear side concerning the aim SC, thereby giving the
pl ayer real nmood and increasing the fun of the ganme. The display i mage 40-3
is preferably produced sixty (60) tinmes per second, for instance, for
responding to the operation input by the player through the controller 14,
and it is preferably prevent the production of the imge fromtaking nore
time than 1/60 second so as not to display the image after 1/30 second
(that is, the second scene of inmage) due to the delay of operation. But,

accordi ng g oo bhe: game tHa t wat €0 G 1hheg secoppd Jigrage praduci B pROA am 23
reduces the first imge 40-1 so as to have a predeterm ned size, thereafter

recovers t@cbiBga mh g Ouder 260caef efd ereat £ ttihee Ayakiityp 0f phe diksta i mage
40-1 , and produces the second i nage 40-2b having the sane size as the

first inmagei #BchatSo sk hate 1hie segentakiRge 4GB reani be produced by
deteriorating the quality of the first imge 40-1 wthout newy 26

produci ng ghevsaconct g mapea 4Q-29. shhaktd sf dde 1Seeend h gages4Q12b acan be
relatively sinply produced w thout w dely increasing operation, thereby

preventi ng tleawd mg ispeeach & rdis bavey iitga geuLh a5 £ s e nRgpkhed dics ay

i mge 40-3 from being produced after 1/60 second or nore. Besides, it is

possible after 1/60 second or more. Besides, it is possible
to prevent the operation power of the CPU 2 necesgssary
for other programs of the game socftware GSW frombeing
widely limited, and to prevent the execution speed
0f the game itself from lowering.

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~-1 with 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 aplane, so that thedisplay
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to prevent the operation power of the CPU 2 necessary for other prograns of
the ganme software GSWfrombeing wdely [imted, and to prevent the
execution speed of the gane itself fromlowering. Furthernore, the gaze
position conputing program 29 conputes the depth position of the gaze point
with the Z-value, and the coordinate transformation conputing program 26
perspectively transforns the polygons onto a planar screen in such a way
that the Z-value of the polygon, which is at the gaze point, 1is
transforned into one having no transparency and the Z-value of the polygon,

which is hirgggle than-dneapf yoe gaze Pov By | & 44 ansf opaRdy Lty oms,
gradual ly increasing transparency, starting fromone having | ow

transpar ereymbIher alorehet hersyd beldd EARget prvdd ngoprpgeaa 2@ nean apply
sem -transparenti zing processing to the first inage 40-1 with the

transpar ertd 2bmgl pr egrage2l 0f -vhe gare hsaehi neili @l yhoughctrhes £ibuyf f er
program 27 of the ganme machine 1 can perspectively transformthe

respecti ve pokygohs nont oTa gl anehsoekhat uthen @i splayd 27f i mege 4@n% can be
relatively easily produced by conbining the processed first inage 40-1 and
the secorchdnage 40r 2l vk hette sidelfy timer @asipiya yo[aed atjiecord. 0 Ther.art he
executing speed of the gane and the drawi ng speed of the display inage 40-3
can be prevented from lowering.

In the present embodiment according to the
invention, semi-transparentizing processing is
executed only on the first image 40-1, and such
processed first image 40-1 and the second image 40-2b
are combined. This method is not only one. On the
contrary, semi-transparentizing processing may be
executed on the second image 40-2b, and thereatfter,
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
beth first and second images 40—1, 40-2b so as to
be combined. At this time, the combination 1is
possible in such a way that (the images of) the
polygons of the first image 40-1 which are on the
rear sidewilithrespect to thegazepointaregradually
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
opague.

And, in the present emboediment, the game machine

1 has the Z-buffer progranmn 27 and the
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be prevented fromlowering. In the present enbodi nent according to the

i nvention, sem -transparentizing processing is executed only on the first

i mge 40-1, and such processed first image 40-1 and the second i mage 40-2b
are conbined. This nethod is not only one. On the contrary,

sem -transparenti zi ng processing may be executed on the second i mage 40-2b,
and thereafter, the second inmge 40-2b and the first inmage 40-1 may be
conbi ned. Furthernore, another choice is that sem -transparenti zing
processi ng may be executed on both first and second i mages 40-1, 40-2b so

as to be coabigedr Al ttihiisn §igEo gilhemcdDhi nath 6A 4 fp 1PPSBIPLB d Gaskeh a way
that (the inmages of) the polygons of the first image 40-1 which are on the
rear side avfhwaespedsto tHdetpazegpaidtmarce ghadual hy v imde 4 abspat ent and
(the images of) the polygons of the second i mage 40-2b which are on the
rear side pmbihrdespechotth tihe ogazempoi mb varee gsaduakldy imde h ®pggue: And,
in the present enbodi nent, the ganme machine 1 has the Z-buffer program 27
and the 2Bofranspare®dzing [Fograne 2o Maen aipd ykeng ttherganec tdofdé war e
GSWto the game nmachine 1 having no both progranms, both prograns nay be
stored in thengafre r rsot iwar em&3Wb Eukbhes nired plyanan cpdrspeaie veods
excluding the Z-buffer method even i1f the game
machine 1 has no Z-buffer program 27.

Besides, in the present embodiment,
semi-transparentizing processing is appliedonly to
the polygons which are on the rear side concerning
the gaze point. When applving
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 a display 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 a gaze positionisdisplayed.
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transformati on may be executed by another nethods excluding the Z-buffer
nmet hod even if the gane machine 1 has no Z-buffer program 27. Besides, in
t he present enbodi nent, sem -transparentizing processing is applied only to
t he pol ygons which are on the rear side concerning the gaze point. Wen
applying sem-transparentizing processing also to the polygons which are
on the front side concerning the gaze point, so that (the inmages of) the
pol ygons on both front and rear sides concerning the gaze position can be
shaded off. Furthernore, (the inmages of) the polygons on the front side
concerni ngut heagazeimesyéi drs nay el shadedaacf ftAe & aethqd 8fi t 1€pr.esenti ng
a long-sightness state. In the present enbodi nent, the invention was
applied t@wrshecahbed adth enti sheot t hg rganen oo a @b Lackd g arh epposieng eneny
character with a gun. But, the invention can be applied to any gane as |ong
as a di sphayv i mage owii tnla @e sbe cal kedr SDEG t $ndj &Pl @yedz eimotihet gaiecend a
gaze point is produced in the virtual space. And, the present enbodi nent
refers tootrthey penet wher @ s the igmge p® =i gdazen posint ibon msddi spl aged. 29
But, any inmage is available as the gaze position. Furthernore, the
i nvent i onbgams Hedapad ioddf tioh ehemganes dmvih ag hnd ramyea hor r eepr esiedeisng t he
gaze point since

concerning the portion to be gazed.

Besides, the game software GSW in the present
embodiment functions with the game machine 1 for home
use, but may function with the game machine, such

as a sc-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 comﬁuter and a mobile
phone. Furthermore, the computex‘to‘which the game
software according to the invention is loaded may

be utilized as & game machine.
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only portion as the gaze position can be made clear by shading off the

i mges on both front and rear sides concerning the portion to be gazed.
Besi des, the gane software GSWin the present enbodi nent functions with the
gane machine 1 for hone wuse, but may function with the gane machi ne, such
as a so-called arcade gane machi ne. | NDUSTRI AL APPLI CABI LI TY The invention
can be utilized as the gane software to be used for a ganme conputer, such
as a ganme nmachine for hone use, and a gane machine for an arcade, and a
conputer, such as a personal computer and a nobile phone. Furthernore, the
comput er tGAMSch the gane software according to the invention is |oaded
may be utilized as a gane nachine. 30 CLAIMS 1. Gane program stored in
conput er - rleadalflasmest @rrgramedsuerédr §att icogratesnpasdpble pssdyesca

di splay i mage by perspectively transform ng nmany pol ygons |located in a
virtual spesHuwuntfora gatanecor tdvenchasirs tof produew posiitipday soags by
represent on a display and to produce a gaze position at which a player

shoul d gazgddpesiideliyf t 4alansFPREENS0 ASnt0 ?amygaﬁat oBcaskd displ ay,
conprising: said gane program being programfor instructing said conputer

to functiaop asihesdRld oMY degNsne COMPELST BSsis PEEYHOR iLQCHINg iBRans for
| ocati ng said nmany \
so as to represent on a display and to produce a gaze
position at which a player should gaze in said virtual
space so as to represent on said display, comprising:
said game program being program for instructing said
computer to function as the following means, comprising:
polygon locating means for 1locating said many
polygons in said virtual space in response to an operation
input by said player through an operation portion;
first image producing means for producing a first
image in such a way that a Z value of each said polygon is
computed as a depth direction rather than said view
position on the basis o©f three-dimensional coordinates
given to said virtual space, and a plane perspective
transformation is executed by coordinate converting only
said polygons which Z values are small ontoc a screen plane
on the basis of a screen conversion matrix M;
gaze position computing means for computing a depth

position of said gaze position with respect to said view

position as a Z value of said gaze position;
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pol ygons in said virtual space in response to an operation input by said

pl ayer through an operation portion; first imge produci ng neans for
producing a first inmge in such a way that a Z val ue of each said pol ygon
is conputed as a depth direction rather than said view position on the
basi s of three-dinensional coordinates given to said virtual space, and a
pl ane perspective transformation is executed by coordi nate converting only
sai d pol ygons which Z values are snall onto a screen plane on the basis of
a screen conversion matrix M gaze position conputing neans for conputing a
depth positiofadfl Fdir@tgaFngsosPYPGH W Measpelkavind shhe Fréwowpsditi on as
a Z value of said gaze position; 31 said first imge produci ng neans having
t he fol |l owiatdg meenk:nmeans: coordi nate conversion nmeans for converting a
coordi nate before perspective transformation (X, Y, Z) into a coordinate
after perspective trapnstionaati onofiXers¥on Znganbdy aorequahvent{xy, ¥, Z') =
(X, Y, 2 (Smx M , wherein said screen transformation matrix Mis

mul tipl i ecdirdanasealiele rébigerspSiwiisChryakberhst{@562x/ ¢Z val waref said
gaze position)], when executing plane perspective transfornmation onto said

screen pl ane, Q- COIUY | 11 1€ 098 di fat e Jd ansd 4 MBtd AN 9N the, basi szof said
screen transformation matrix M ‘transparency conputing nmeans for conputing
by an equation (X', Y¥', 2') = (X, Y, Z2) + (8m x M} , wherein
said screen transformation matrix M is multiplied by a
scaling matrix Sm which value is [256° / (2 value of said
gaze position)], when executing plane perspective
transformation onto said screen plane by computing
coordinate transformation on the basis of said screen

transformation matrix M;
transparency computing means for computing

transparency o for said polygons which are located on a
back side rather than said gaze position with respect to
sald coordinate (X', Y', Z') of each polygon on which
coordinate transformation is executed onto said screen
plane by said coordinate conversion means with an equation
a =(2'/256)mod256;

said game program being program for further
instructing said computer to function as the following
means:

second image producing means for deteriorating a
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transparency a for said polygons which are | ocated on a back side rather
than said gaze position with respect to said coordinate (X, Y, Z') of
each polygon on which coordinate transformation is executed onto said
screen plane by said coordi nate conversion neans with an equation a

=(Z' 1 256) nbd256; said game program being programfor further instructing
said conputer to function as the following neans: second inmage producing
means for deteriorating a 32 quality of said first inmge produced by said
first image _producing neans to produce a second inmage so_as to have a size
the sane &&adadfty 9% sk2idmddrsand ™ qaf ne¥PeuserhglY prisdeti i flean8a88r
applying sem-transparentizing processing to said first inage on the basis
of said trawsipgiancyeanshitch mesdugspat edcond eavhgesaicd 5ol ygohasd &hat each
pol ygon of said first imge can be displayed around said depth position of
sai d gaze sigesictheosamhi ebh wmasdchopst ethdyye sardl gaze position conputing

means and each pol ygon of said second i nage can be displayed as said

pol ygon approaches ayhehetstdeimageer pirogucsadd gaZfsposbki oappanindgor
conbining said first image with a second inage so as to produce said

di splay i nRee.-t2aniBarealRzPheUp2BLELOIRE tH SQIRUEeFst eadagt ecnt ehage
medi um according to claim1l, wherein said second i mage produci ng neans

reduces s%gd.firsé i_mage ,so as to _have a ., .
asis oOf sald” transparerncy o which was computed on each

said polygon so that each polygon of said first image can
be displayed around said depth position of said gaze
positicon which was computed by said gaze position computing
means and each polygon of said second image can be
displayed as said polygon approaches a rear side concerning
said gaze position, and for ccembining said first image with

a second image so as to produce said display image.

2. The game program stored in computer-readable storage
medium according to claim 1, wherein said second image
producing means reduces saild first image so as to have a
predetermined size and then recovers said reduced image in
order to deteriorate said quality of said first image, and
produces said second image having the same size as said

first image.

3. The game program stored in computer-readable storage

medium according to c¢laim 1, wherein said transparency
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predeterm ned size and then recovers said reduced inage in order to
deteriorate said quality of said first inmage, and produces said second

i mge having the sanme size as said first imge. 3. The gane program stored
in conputer-readabl e storage nedium according to claiml1, wherein said
transparency 33 conputing nmeans conputes said transparency a for said

pol ygons which are |ocated on a front side rather than said gaze position
with respect to said coordinate (X, Y, Z') of each said polygon on which
coordinate transformation is executed onto a screen plane by said

coor di nat ecopnuéngi oneameansowpittesan sxigr essiaosparency o for said
255-[{(Z'/256)-1}npd256], and said synthetic imge produci ng neans applies

sem - trapspaEenti whRiAE REECEssLNEAt OnSal Hroht SbideBOLLRE -t PRanbasig of said
transparency a which was conmputed for each said polygon so that each

pol ygon ofzsai doklikShni RYS %@Ipela% dsplAvedaoung sai gedepgh, pgsj tion of

said gaze™ position and each pol'ygon of said second i nage can be displayed

as said I ' f i c i i ition._ and
oD nes. 86 G Sl Vateh Sy S EQECERRH et CrReh R e e 2T
di splay i me nmachi ne fobgproducin a d

0

mage. . 4. A _ga | ay 1 nmage_ by.
perspecti55%§UF?gn§Pngﬁnf?ﬁﬁﬁF[Rﬁa Y | 3k eﬁo?ﬁagnag?rfﬁgyeg%ﬁgﬁ onto a
plane on the basis of a view position so as to represent on a display and
for produBEagsavigéhe arpoIRYEFFIAD vhi th2&85Spllayat /3hobt By w58 sard virt ual

said synthetic image producing means applies semi-

transparentizing processing to said first image on the
bagsis of said transparency o which was computed for each
said polygon so that each polygon of said first image can
be displayed around said depth position of said gaze
position and each polygon of said second image c¢an be
displayed as said polygon leaves a front side concerning

gaid gaze posgition, and combines said first image with said

gecond image so as 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 position
so as to represent on a display and for producing a gaze
position at which a player should gaze in said virtual
space so as to represent on said display, comprising:

polygon locating means for locating said many polygons
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space so as to represent on said display, conprising: polygon |ocating neans
for locating said many polygons 34 in said virtual space in response to an
operation input by said player through an operation portion; first inage
produci ng nmeans for producing a first inmage in such a way that a Z val ue of
each said polygon is conputed as a depth direction rather than said view
position on the basis of three-dinensional coordinates given to said
virtual space, and a plane perspective transformation is executed by

coordi nate converting only said polygons which Z values are snmall onto a
screen pl ahesagA vAEthadi SPEfCea 19eraE PG disiBh FRITAISAN Halpe: pdsition
conputing neans for conputing a depth position of said gaze position with
respect teasdi dlayew tlposigh orn axpexrdl ival pordfiosai d gaze position; said
first image produci ng neans having the follow ng both means: coordinate
conver si on neafsrgor teyer pregluaingoomdanat ef dyef grreduerisygecti veéirst
transformation (X, Y, Z) into a coordinate after perspective transformation

(X, Y, Zmhgebynaguegquat way (Rat b .z Zdlwe (€ SacKH)sa{dmpAlydon wherein
said screen transformation matrix Mis nultiplied by a scaling matrix Sm

whi ch val uenbacbd56256(Zavaliupeaf 33kdc0838 PRShE: O han WheR; &Xegd) ng pl ane
perspective transformation onto said screen plane by conputing coordinate

transformatiop;gp thg basts Bisfal & ECHERRLIARRNAIBRLL ONcoordinates

given to said wvirtual space, and a plane perspective
transformation is executed by coordinate converting only
said polygons which Z values are small onto a screen plane
on the basis of a screen conversion matrix M;
gaze position computing means for computing a depth
position of said gaze position with respect to said view
position as a Z value of said gaze position;
said first image producing means having the following
both means:
coordinate conversion means for converting a
coordinate before perspective transformation (X, Y, Z) into
a coordinate after perspective transformation (X', Y', Z')
by an equation (X', Y', 2'} = (X, Y, Z) e (Sm x M) , wherein
said screen transformation matrix M is multiplied by a
scaling matrix Sm which value is [256°/(Z value of said gaze
position)], when executing plane perspective transformation
onto said screen plane by computing coordinate

transformation on the basis of said screen transformation
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35 matrix M transparency conputing neans for conputing transparency a for
sai d pol ygons which are located on a back side rather than said gaze
position with respect to said coordinate (X, Y, Zr) of each polygon on
whi ch coordinate transformation is executed onto a screen plane by said
coordi nate conversion neans with an equation a=(Z/256)n0d256; said gane
machi ne further having the foll ow ng neans: second inmage produci ng neans
for deteriorating a quality of said first imge produced by said first

i mge producing neans to produce a second inmage so as to have a size the
sanme as saedrikr¥dt inmage; and synthetic inmage produci ng nmeans for applying
sem -transparentizing processing to said first imge on the basis of said

transparency a whi chramspaospe ed compradhg Saimédapel ygesrso tbapueied pol ygon
of said first imge can be displayed around said depth position of said

gaze  posLLLAU ubLahy Wes €QUPWLEG: Do 5@l g dage; POSILION SoRPUGT G, greans and

each polygon of sald second i nage can di spl ayed as sai d pol ygon
approaches a. rear, side concerning .said gaze position, and for conpining
Sard firsParhage 4 (FREACReEAl Hide S5 asoPs bt dtucd Bai PG 501 mage.
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said coordinate (X', Y', 2') of each polygon on which

coordinate transformation is executed ontoc a screen plane
by said coordinate conversion means with an equation
a={Z2'/256)mod256;
said game machine further having the following means:

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
gize the same asg gaid first image; and

synthetic 1image producing means for applying
semi-transparentizing processing to said first image on the
basis of said transparency a which was computed on each
said polygon 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 can be
displayed as said polygon apprcaches a rear side concerning
said gaze position, and for combining said first image with

a second image so as to produce said display image.
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