94 54 - P c-T TITLE OF THE | NVENTI ON GAME SOFTWARE AND

GAME MACHI NE TECHNI CAL FI ELD The invention relates to

gane software for displaying a display inage oft@iyfed SG ~ pc T
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 shadi ng off

Tf'FE%eSOQf Tq&l;quEN @Nfront side or a rear side of a

gaze point.” "Ganme software"” in the specification

|l S50 pRAOOE AMA N §Clfa BR WRE Gyps ki Nds of data
refated o e program i f necessary. It is not always
necessary to relate "gane software"” to the data, but

"gane software" has always program And, "the rel ated

TE’@F{‘NOP(EAW ndgepefp data" may be stored in a nenory neans
, such as a ROM disc, together with the program

Frg Lhennpy en ttheae dal faiRys ber st orgdnien & euhsd de  for
menory neans so as to be freely read out through a

d£e 'Qﬁg and eq LayEdage sihadn dde | plef Splectively
BA ND ART I n various kinds of recent games, nany

t PhWIONS m i § P LRI ENL A & i Hak asSpaaea candna diaspllayn e
i mage obtained by perspectively transformng the
apal ygond i Ople yei sgr eegaplaneo sidnM anvaewhai oh, athaayer
sﬁihfz éaze. 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. Itisnotalways necessary
to relate “game software” to the data, but “game
software” has always program. And, “the related
various kinds of 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
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
sg'—%%'f‘i’S% O & $CreLRe VRS, star 'dQQnéhs%LcFﬁbﬂL 'dbputer
hree di'mensi onal Space, a person generally brings the
th thereqf 4:n S,an ; | 0
R S A R e A e R R
c PRI B9 Uy Ohef BaYPe -in !4 @n FieSPlBYn b MRIL, ARIRISIPACY.  1n
appl yirng pl anar perspective transformation to the
s @Poves ngakioned r Va1 5¢al a $RICE, abulpc @, playeh dpesanfame
dimy see (the imge of) polygons on the front side
fapd ddeinRAraisi der oh thergaze pesl tgoRdimghe wiabwal, a
space even if the player stares at the gaze position,
g&dehpasin&naal Msiace 4 (el a9specd hye ol ygers @ ehe gaze
perspectively transforned onto the screen plane
ptegar’dl ees eof ntlfe dept mady reetiison And tthhe wbritwal space
itself is alnost planar. Due to the reasons, a rea
toobee cdn sl alye )i ven 4 osapeéaper, and such a gane may
| ack an interest. Then, the object of the invention is
t®hprogitder 1 gane tsof eamet fiay adt bpleayidiignam s hage 1 space
obtai ned by shading off the polygons on at |est one
aspder 9pnpoynerally 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 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 polyvygons on at lest one side of both

-
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2 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 mage by perspectively transformng
many pol ygons |ocated 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 (such as SC)

f@én% LGy & PLhaven c?@gu\!v_stg'?zreesb'éé@etéf' 5t¢J§Izesw§l%qon

to represent on the display,  conprising: the gane

I§ofcthV@r.§lI1aylhgg s phegramfor functioning as the
foll owi ng nmeans, conprising: polygon |ocating nmeans

for locating the many pol ygons in the virtual space in
response to an operation input by said player through
D BSC1ePSU Al ONFPAN VEINT DaRe position conputing neans
for conmputing a depth position of the gaze position
(stieh iaw eSO iwin h respesihet Osblfet whaew pad ti apetfiisy a
i mage produci ng neans for perspectively transform ng
c eaph pokygonprp dihee aidiugll spaceagnt bt lpee pbprecbnvely
the basis of the view position in order to produce a
t f anstf & magen g sexord o iggeo psotlociatge deans: fdrrtual space
deteriorating a quality of the first inage produced
onto a plane on the basis of a view position so as
to represent on a display and to produce a gaze
position (such as SC) at which a player should gaze
inthevirtual spacesoas torepresenton thedisplay,
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
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



3 by the first inage produci ng neans to produce a
second imge so as to have a size the sane as the
first imge; and synthetic image produci ng neans for
appl yi ng sem -transparenti zing processing to at | east
one of both the first and the second i nages so that
each pol ygon of the first inmage can be displayed
around the depth position of the gaze position (such

b@schsg)f wiscéqi\ﬁ@as%%ggggggh %gﬁ%%%aﬁfgﬁh%%ofé)&b a second

onplt’i hg “nmeans second i nmage

irg%g;égi%(?gia%olt%yfl%@é 4 e polygans aﬁr%%%ag'?leé A L83k ge ;

of a front side and a rear side concerning
aége gaze position (such as SC) , and for conbining the
Irst and the second images so as to produce the

di splay image.gsAceardi ng tonblYs gsPsatu®fnkhemeans for
i nvention, the  second inage producing means

a%@tl%fiﬂ at eerf Het r@iab plar ©h ttihei higr shrid®ge sirwguced at
y the first image produci ng neans and produces the
16886Ndo hBGRf SBcASh kB dhare ridie sare thze SScblidfifksiges

i mge, and the synthetic inage produci ng neans
sproduaes theldi s Aygdmagef by ra@pliyi ngt image can be

sem -transparenti zi ng processing on at |east one of
dbetll 4hed i astoand thkesedompdth magesitsieothatf (thtee gaze

i mge) of each polygon of the first inmage can be
pdisspl hyed (anoghda sh8 Cdeptihi pbsivta ore efhptthiee dghze thot taze

(such as SC) conmputed by the gaze position
position computing means and each polygon of the
second 1mage 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
quality of 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



conputing neans and (the inmage) of each polygon of 4
the second i mage can be displayed as the pol ygon
approaches at | east one of both the front and the rear
si des concerning the gaze position (such as SC) and
t hereafter conbining both i mages, thereby shading off
(the image of) the polygon to be displayed as the
pol ygon approaches at |east one of both the front and
the _re | d carn ng .t e tLan u

trb%) Se(‘EIB([‘)1r1 o'%%aéo%] ?ea |tg§3 chgﬁg 2 g?\%idn ‘tgg ffllgﬁé %égrgon

aﬁggo@@ﬁa%feagfﬂemesea &ap 4 5%5%§esmd§ﬁ,ttmd the

vention is the gane softwarewherein the second image

r £5 PUHG IS TBGAS d LHYGERS ttrh@ dhrel pddREe S0 BSulH havec)
a predetermned size and then recovers t he reduced

andBgenidrhdale 0 deghioralg bheguaintag ek theheksby
i mge, and produces the second inage havi ng the sane

s15488 8§ dihe i RstihERge o ACeM diggl g dhito aspadisplayed
the invention, the second inage producing neans

adletBel ol @gydMeapgusd hich ©§ hhe fe astt iomgeolfy both the
reducing the first inage so as to have a predetermn ned

f sbzne and ther eafd ers i decovern agriningnthper gdeoepdahétion
second i mage having the sanme size as the first inmage,

(socthats the)secohy diodaye sbt.aimedlbytyiecemn dratd hy etthet o
quality of the first inmage can be produced w t hout

tmewpy gy educiangd Pheezevomrl ¢ fagdie Mpane leageddmrease.

i mage can be relatively easily produced w thout widely,
Besides, the invention is the game software 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 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
gquality of 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



i ncreasi ng operation, thereby preventing execution
speed of the ganme and drawi ng speed of the display 5
i mage from!|owering. Besides the invention is the gane
software according to claim21 having a program for
getting said conputer to function as the foll ow ng
means; conprising: Z-buffer nmeans for conputing a
Z-val ue of each polygon as a depth direction fromthe

.11}{5 W ppi-nt, PBWtéwlelggqs_i s of three-dinensional

rdi nates given the virtual space, and for
Pé&ls%‘%fé yelyd an%%ﬂ Jagoqm y;i POl ¥gans dQﬁeZ v HeSare

which are small onto a pl anar screen;” and

aé&@&&pﬁﬁ%ntﬂgl BQa[TfrﬁnS_ fipg vdeigr A @mg Zarh F B3P €RYYing
according to the Z-val ue; the gane ?tmare wherein

séha(Eﬁﬁﬁﬂﬁékl@bCﬂﬂﬁ@tﬂ@dﬁﬁwstﬂgﬂmanﬁbhﬁ&gm@bﬁns
position of the gaze point (such as SC) with the

cdmypdl Ueintdhe first image producing neans has

coordi nate transformati on conputing neans for

per specti zelbu ffansfmeaing fbe padwygonsiwgt a tZhevalue of

pl anar screen in such a way the the Z-val ue of the
epohygorlywhinch si 8 depitle dyaze qpoi nn fsuwoh EseSCl ew picsint

transformed into one having no transparency and the
oZ-tvhkukasfi $ hef pbhygon; dvilmn €h silo badger and/iara t egablisten

than one of the gaze point, is transformed into one
tgraduakl y Vhetensing spasspareddyd for projectively
transforming only polygons the Z-values of which are
small ontc 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 8C}),
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 peoint, 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



starting fromone having no transparency, and the
synthetic i mage produci ng neans conbi nes the first

i mmge and the second inage, the first image to which 6
sem -transparenti zing process being applied on the
basis of the transforned Z-val ue of each polygon in
order to produce the display inmge. According to this
aspect of the invention t he gaze position conmputi ng

Sgg%f&@@& %9&@ \}9?8' td 08 1 af; &ec_!,l 2 P378 PRI BYL the

and coordi nate

béé§§S%%“¥Hé09ﬂ§H@PHﬂHkHE§m%é&ukh%ffé&éh Hgmﬁgon in

produci ng nmeans perspectively transforns the polygons

oz_%?é‘% the paHanL SCr e '@15%&'1393;3 WaY gthat the Z-val ue
of the polygon, which is the sane as one of the gaze

ROE 8L {SFUER 88 BBk s ad Setrans ened fwka tonenhayhrg gz e
transparency and the Z-value of the polygon, which is

p &k 9g6ro Andld Ak u SRlY Ak dhan: ene wofe shehgadeppdt Mosigion
transfornmed into one gradually increasing

o t renspgaenep o isttarts g H ramodne hawimgeme Z-value, and
transparency. Threrefore, the synthetic imge

t P& aolblo irnRl radns toam s dppt iy asend ntc anppar entd riemgns of the
processing to the first 1image 40-1 with the

firanspar émtageng meanducfinbge gase machi e Bbplfoughvely
the Z-buffer neans of the gane machine can

t panspeetinel yher anst gom o he omespedti &/ eP 151 §§ors® DRALE aln
pl ane, so that the display image can be relatively _ .

swadi |3y pryducd thytkenBiny a4 uheof the polygon, which

is the same as one of the gaze point (such as SC),
is transformed intoc 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.



processed first image and the second i mage w t hout

wi dely increasing operation. Then, the executing speed
of the ganme and the drawi ng speed of the display inage
can be prevented fromlowering. 7 Besides, the

invention is a ganme machine for producing a display

i mge by perspectively transform ng many pol ygons

| ocated in a virtual space onto a plane on the basis
Y81 EW POSh 00 3083 1 40 Tepresent aqn ardi sphay. and, »

foor produ¢ing a gaze position (such as SC) at which a
pPbaY&!: sgoul d gaaqsﬁpagﬁe Mifiyal Sp3ce $RASplttively

represent on the display, conprising: polygon |ocating

tﬁﬁ@fé?hﬂ&??ﬁé A¢ FaNY, g PAkYDERS £ 8dthe a/iitwal aSPagice
in response to an operation input by the player

ot BEOUON BANGPEs Al ke PAaLkti HNo fgaZ 6 PO td OB 1GONPHL ishY a s
nmeans for conputing a depth position of the gaze
t POkl 08seSUEho S aSQ)1 s piltdy reapecto kopthed Micewig a gaze
position; first image producing neans for
pPeispeshi (elychr agsiarm ag eadhcpohygirryart bhowilet gedz e
space onto the plane on the basis of the view position
inrloeder rtom gl educeeas biastt o meger esecwhdnndge display,
produci ng neans for deteriorating a quality of the
cémpsti s mage: produced by the first image producing
means to produce a second '
poclygon locating means for locating many
polygons in the wvirtual 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 to produce 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



I mage so as to have a size the sane as the first inmage;
and synthetic image producing neans for applying

sem -transparenti zing processing to at |east one of
both the first and the second inages 8 so that each
pol ygon of the first inmage can be displayed around the
depth position of the gaze position (such as SC) which
was conputed by the gaze position conputing nmeans and

s§ﬁ§mp%?' Y991 of Btom;tﬂg%coa% | Qe an, Qged%ge[ﬁ/e%ﬁ be

ygon appro s af |east one si r ont

Sl a [ 0 ibng : pes ti
o P AL ERS, SnEOERMIOTI, 9T 00 1100 5o

p $EENG L MAYES h SPs 3§ h Owpr0dHCRalshe Sth SRtV iBRIEn eThR z €
nunber i1 n parentheses shows the correspondi ng el enent

pd@i@ﬁbgr@Mﬂ?%ﬁpﬁgﬂﬁk§ﬁ@3QﬁdXWM@HeﬁQngon of the
accordingly, the present descriptions are not

sd 8std ctedayd hosad by t hei desics ypld onss onthke polygon

draw ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig.1 is a
appecla ¢hagr am shew $1g anganeidech fea &acondi rgide thed a

invention; Fig. 2 is a block diagram schematically
r SHOWs QG @aneEn ceaf 1t Ware tESWee e er giormi td dhel 3 meéntkisos,C)

Fig.3is a viewshowing a first image; Fig. 4 is an
aredplfanat comlviewray the tf mwssheand the second images
so as 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.2 is ablockdiagramschematically showing game
software GSW according to the invention;

Fig.3 is 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 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.



produci ng a second i mage wherein (a) is a view show ng
a reduced first imge and (b) is a view show ng the
second i mage obtained by recovering (a); and Fig.5 is a
vi ew showi ng a di splay i mage obtained by conbining the
first imge and the second image. 9 BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON An enbodi ment of the
invention is now explained, referring to appended
drawings. Fig.1l is a block diagramshow ng a gane
machi ne according to the invention. As shown in Fig. 1

B%ﬁ% %%@Em%@h”%ﬁﬂﬁ%fﬁéa@%ﬁH@H@eIﬁVENEQ%NUSG

ich is an instance of a conputer has CPU 2

(MO @i RYt £0B) .+ WBI B nRody tafohighnicsw explained,
m croprocessor unit. A ROM and a RAM 5 (nenory

r @96&4 O gaS: SBhp PERBEIH ESd 26 LABRECt ed iy th ke £LPY1okk
through a bus 3. An operating systemwhich is program

d Deeassar % H & iGogt 0l biage t hta whalne astd ®88didfgt ko the
game nachine 1 and data necessary for executing the
iwpemaiiBg systemare stored in the ROM4 in advance.

Game software GSW which is read out of a nenory disc

6 ass mowopthinCBli st D1, agey ampei mmctthi negh as regEye dishine

reader 7 and various kinds of data are nenorized
féstboed wnet mh RAM 5.5 A, 1as tarad orf tenporrikpgr has

storing various kinds of information necessary for a
a pEBYr éss( obmp Yy g 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 gamemachine 1l and datanecessary 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 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 1is also stored in a

predetermined video area secured in the RAM 5.

10



is set in the RAM5 according to programread out of
the nmenory disc 6. And, inmage data obtained by
processi ng data through the CPU 2, the data being read
out of the menory disc 6 is also stored in a
predeterm ned video area secured in the RAM5. 10 A RAM
dedi cated for displaying nay be separately provided in
t he gane machi ne 1 i n anot her one. The nennry di sc

or
o AP AFBLIR he A0P e S B a1

pPB%rdQBt 15CAl tﬂ'escgaﬁ%shf?Q%h the qang, %.Qﬂé{v%ec@W HYe .

be provided with a sen1conductor nmenory or

Th Bl §{d1Rb r ANy k BRIEG pmcxe8§h@q3watng8 ﬁ%m&m@g software
portion, “image outputting portion)” and a sound

G PWALETH 8% Mife m8.r PRI arfu BArd kg of-ogoPut RUITbRRoM ,
data to be Trepresented, are connected with t’he CPU 2

ahbroggle bhedus Sptliheailmege spf ocespbRy A8kt, 8theadygame
i mage data out of the video area of the RAM 5 and

sdfawsara GE9W MGIeebeOpBof/ianedneinty 30 sedidonductor
converts the drawn image into a video signal for
memspt pybng dhe aldicgpimygtll (i mage displaying unit) so

as to output it at a proper timng. The sound

pkocessang upirto Oe gerivedt sirsbund ddtcompp thegmeryion,
~disc 6 into a predeterm ned anal og sound signal so as
ime grIPPULP filtdn Rgdpeakeron2, ang a2 Feo udidsplr@yc €3 samigturel t

speaker 12, a hone tel evision
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 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 a predetermined 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
receiver 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



receiver and a built-in speaker of the television
receiver are generally used. A controller 14 (input
portion) and an outside nenory 15 are attachably and
det achably 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

asplaayéaﬁos% Sxis?all £OT 4 REPANG Nght & o@D k@ St abefor
of the operation nenbers 1I4a, 14b is outputted from

rdd€1 vCONGT Al eb pkdr 2t i3 £0BSt ant pneryed (at sixty
cycles per a second, for instance), and the CPU 2

jaudgesgn alihec gR&TAE o $i ke 06 the comékaeld ponls vatehe £
basis™ of the signal. The outside menmory 15 has a
t15€8 s erdUci 8h RlcGIBAL s flora | et bt i kg oandp temsdlzf ngm the
and data for showing the progress of a gane is stored
cdherei I aecardiang a tooas i aatr petd Do dof(zat pt axary dheles
outside nenory 15 may be provided as an el enent of a
peer haklecgane, fechi he s(rot skedwn) aatd achabl@P Vo 2anudge s
detachable from the interface 13. The conputer through
t i e trlzet gamessaf t eew € thecopdityotld ¢ hel # venthenbasis
functions is the gane nmachine 1 as a gane machi ne for
ofthotbeauseigfhelgane nmachine 1 is not a devi ce dedicated

for a game, but may be a device for playing back
Jener ab traisfe Hfgnory 15 has a semiconducltor element

for rewriting and memorizing, and data for showing
the progress of a game is stored therelin 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.Z2Z through 5.

Fig.2 is a block diagram schematically showing the
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i mages stored in a storage nedium Furthernore, any

one, such as a personal conputer and a nobil e phone,
“is available as long as gane software can function

t her et hrough. The gane software GSW according to the

invention is now explained, referring to Figs.2

through 5. Fig.2 is a block diagram schematically

showi ng the 12 ganme software GSWaccording to the

g RECAY Oy oF O Fol 82 YL 8 SIS "IN Gid 2L nle RO, FisGy . 3

I's"an ~“explanation view at thé trme when produci'ng

i{ie?%?dvli'rem'lgg%a%‘gﬁzig&é‘i (2) £$,3¥i e, show ”gsﬁgr.edjucieéi an

s a view show ng the seCond i nage

e:@ﬁﬁ%jrpggj reLavehitng @ : m8NYhid @ p Po % A ¥geYW second
S J? ﬁ% h

ow ng a display I mage obtained by conbining the

irﬁggﬁ_ WHBYR 2Rd (hhe ;second; biRGe o VaRYy PL Ogk aRF: £ ABENSD s t
and data f iles generally form the gane software GSW

iBHlye 08hYs | PBOrtant Paview r ehatv Not oc hBe d H¥8HA OAmage
are schematically shown and many prograns and data for

o BRAtiNeE qach {y0NnsSe 8B4, ¢ £QMRHT ala)ON Aed NEti ghownikn &i g 2ew
for easy understanding. A broken line in Figs. 4 and 5
skbevisn gdat efi spdtd pniafagengd tatihaidi by, cosbddeinef dthe

state . As shown in Fig.2, the gane software GSWis
frompri sachapé amsynthet i seicrage prmoslgel .ng and

di spl ayi ng program 20 through which a transparentizing

pragryapr2lg femct i(orsangl) and data files generally form
the game software GSW. But, only important parts
relating to the invention are schematically shown
and many programs and data for another 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 1is, a shaded off state.

As shown in 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 program25 throughwhicha 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 functicn.
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operational input detecting program 22, a second inage
produci ng program 23, a first inmage producing program
24 having a planar perspective transformation program
25 through which a coordinate transformation conputing
program 26 and a Z-buffer program 27 function, a

pol ygon | ocation program 28, a gaze position conputing
program 29 and a polygon data 30 so that t he gane

thio:l{;}I rkle1e tn(r:‘geﬂgggrrg%tll A ngoj"?’srIorgéri girznt g %L%eép?p@lng
plgélggfag-mﬁ %qa' PRIG t%?rf]ef%gi/l[% gm wag u&rﬁgem N e

ame nac tlon
f [ [
g xRl sl e g dui o

1 GAY%has; fath  Proghang . dbBesgaewasfd s/ @@Wart?élaed to

hi erarchical structure shown with a broken |ine, which

tméwagsmé chasH f ¥eNoh ataskg RI®dueLdh ogReimki,ngi thei s
according to the above-nentioned respective

p PEEH 2aB 1 N thh a thet Banegsefd wayref Co\Wra nebwWwi tAsk both
processing is possible as if a plurality of prograns

p¥BE& amknul t aneously executed by controlling the task
processing by a nultitask operating system (nultitask

S e(gamsronhr w it ¢. @S@oheeptublilagr shhowsi thd structure

hi erarchical structure of the task control of the gane
ssofvtnvariech a broken line, which is made by classifying
tasks produced when operating the CPU 2 according
to the above-mentioned respective programs. With
the game software GSW, a multitask processing is
possible as if 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 GSW and 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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GSW Determ nation of processing order and various

ki nds of interruption handling are possible with the
nore conpl ex hierarchical structure of the actual gane
software GSW and the other prograns (not shown) , but
the explanation thereof is omtted and is not shown
for easy understandi ng. Arrows connecting the
respective prograns in Fig. 2 are shown in order to

r?%?;‘éé’t%%deerpsﬁég‘}éﬁg §Qventd Olnimﬁs._cbeé’xt??a-!?ﬁ%so aryows.

ormati on “or perati onal processing between the

rpﬁgee,ctw%i%ﬁrwniﬁ not Lijdled oy hRese AL WSftware

various kinds of data of the ganme software GSW nmay

cOR stpPpedd Ns ARk 4@ MASa hgNg @8 mt hes dalbagi asf regkyY data
read out through the program function of ?he gamne

i §0ktwad 8 yCEWa ASoliRe Pheandnehedi geBlyr ahhgsmh datidn of

are stored in the nenory disc 6 together wth the
t PeOGIanE 8 Athwagana; saftwae GhW pAbbermatém@lddiment,

these data may be stored in an outside nenory neans ,

t AaG deya ha Gl 9adatefoia mRBIPIMYemsUch das d e R\NykS her

t hrough a communi cati on nedi um neans, such as the
winternehe by thgroaad prodgr abheet gamehe s génmsy sobt WarEW .

GSW Generally, the CPU 2 processes on the basis of the
At éspecaitver plagr & 9. 4 hd gmmy Haf sway ee@Svhaad outside

produces tasks, and the ganme software GSWfunctions
me perehyn e Bmts , ian d fea ¥ob Fodiewg: brpldadtti @m memery, such

program functions" omtting these operations for
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 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 i1s stored through the memory
disc reader 7 and stores the game software GSW
{(including the 0S5 (not shown) and a task controlling

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

stored in the RAM 5 1s booted by the operating system
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easy expl anation. Subsequently, operations of the gane
software GSW are now explained, referring to the

drawi ngs. When a player turns the power of the gane
machine 1 on, the gane machine 1 reads the nenory disc
6 in which the gane software GSWis stored through the
menory disc reader 7 and stores the gane software GSW
(including the OS (not shown) and a task controlling

st§§9gQﬁn1nquéggﬁgﬁ¥ 2. Then, the gane software GSW

ored Tn t iI's booted by the operating system

é}log%%ﬂfn h@h a%ne\lﬁﬂgntﬁteafail%ége, Qaﬁgot@’rﬁhle(not
ot S

player, a program ( wn) functions in response to

sﬁwnqp@&t&m&ﬂeugn Ly opgh ddie: §0ph oLl r 34,1 dnsSt A t
of the game is devel oped, and a so-called action

£ 5Pl NIt BAE: oWEF §iL1 diher pl ayer sheat§ 3 OpReSig@me is
character by a gun starts. Then, the polygon | ocation

dd¥earaed8 fThhet | ¥ $Uneid DNed aad SEbna ¥hitdral ngpagame
defined by three dinensional coordinates (such as

wiXe gedrili natee, p 1 ¥ycOOr Bienat € and @ppew thpate) areadser by
data of a polygon nodel, which is an aggregation of

a "oy Pohygosns, out of the polygon data 30 according to
t he operation input by the player through the
mengl | €hel4pwhl ghoirs deteesttdd by ghegfnarnst idh ofirsHely

operational input detecting program 22, and
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
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.
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 Pl 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 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 is, the aim S5C

corresponding toagazepoint tobegazedby theplayer

16



| ocat es many polygons in the virtual space. Detailedly
speaki ng, the polygon nodels, such as a floor F1,
wal | s Wal and WA2, a ceiling Ce, windows WI, W2 and
W3, a door Do, lights Lil and Li2, partitions Pl and
P2 , tables Tl , T2, T2, T3, T4 and T5, and eneny
characters CRL and CR2 as shown in Figs .3 through 5,
are conmputed on the basis of the operation input by

i% thB|aIaQ’§E1 @'illdcéfgo*v@iatt.@g li %éQSeVioH u@lllehgp;l?ﬁcfs o/fndche

he pol ygon no an arm at which t ayer

ofe 1B M LR 2ngHle ﬁwhgzpltafgﬁe @i{q}é@u&ﬂr{ﬁgpeeqwgother

a gaze point 'to be gazed by the player” 16 is | ocated
14N the virtual space on the basis of the operation
I nput by the player through the controller 14. Then,

ifeeaze t10Si th QR LOMUK i RA P 00 8MPAPt ihlyClP g ramnd 9

a gaze position Zf is conputed as a depth froma view
f PAGiti @A sl efenged Rpdeengfdei ttiont hE pal ygompant ad i€ a

of an axis of a canera (on the straight line in field
dob tH e dinr @cti DEwWOb oz Viéwn poeffiter r etdhdtereintdfter to

position in the virtual space, such as a head of the
tleaepy lchavactoar LRI1i fehatf issnp akhes poSidi opmar&héogazehe

poi nt). The above-nenti oned gane machine 1 has the .

s Zrbufdlet lgrogr am X7i epd the vismvspdiemd kiog pp bgramiew

21. Wen the Z-buffer program 27 functions, a view
pPpbdinrt) , ahbad di $ ecthen pofs atfiendiof thiew + Atitel space,

vi rtual
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
Zz—-value, distance between the view point and each
polygen 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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space are determ ned, and a screen plane perpendicul ar
to the direction of a field of view is virtually set
at a position a predeterm ned distance away fromthe
Vi ew poi nt. Subsequently, pl anar perspective
transformation is executed with so-cal l ed Z-buffer

» method in such a way that each Z-value, distance
bet ween the view point and each polygon in the virtual

ﬁ@ag%f%% %%%H miﬁﬁ“ Vﬁ&@wwgfﬁto@éhgsb%%sdgkw

SO-Cca screen trans ormatlon matrix, and only the

olcylgongctrrée(T nZpheh Hes of which are small are selected
romthe gons on a straight |ine connecting a

B eh Onth]e.7 theo e 26l tRl ane 2Ad Ademuiterb ROi BbrfPuding
to draw on the screen plane. Then, the coordinate

p&ghsher matd @n cofpuidtdony Ogr am 8 fungtionspocaliaate
coordinate transfornmation is executed in such a manner

t # Hak o r RErHeesnt iansé erAi t ea mai réucM formaapresenhiang a
the planar perspective transformation in case of a
s dperal t o hneesdli mansi onahadrmiving fbirclr eipsr aslen pined the
by a scaling matrix Sm(256 2/ zZzf ) , that is, a
p Vahue 8 s XMc i Svadopheds As riietscreém trasodr patpomal
matrix in the present enbodinment. In other words, when
tmeprees@ntmerrgsuheleabodeanenngowédlwihthSam@kmleEB%FL@ﬁi by a
(XL 1Y, I Z ) = (X1Y, ;) (SMXM i f the point
s bafldmey miaet porspEBt (R & F AASPor nkhiach is (@ Yalge, |
and 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', Y’ , 2') = (X, Y, Z2) » (SmXM) if the point before
the perspective transformationis (X, Y, Z), and the
point after the perspective transformation is (X',
Yr, Z') . This is shown, cmitting parallel
displacement elements in 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 « value was determined by the

following expression.
a = (Z'/256) mod256 (1)
For instance, the drawn image is processed so as

to become transparent if the a value is 255, and
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point after the perspective transformation is (X ,

Y'' ZI). This is shown, omtting parallel displacenent
el enents in order to sinplify the explanation.
Subsequently, the transparentizing program 21
functions, and an a value is determ ned concerning
each point ( X' Y'r Z') obtained with the
above-nmentioned nmatrix (Sn1X M . In the present

s ot Polind Supricrba e e 155, S35 B 3%&%; "0 (zexo),
2B SN L d '?%9{93%’[3 'd{/%?f 4P aRBEESIAM 501 B nLOGDEGATE, o

ranspare so as to

i degonm, ppague bk 4 he apvaline F&@séwoémkﬁf@iﬁl‘é@ﬁ,“?the
have gradual transparency if the a value is 1 through

e)géﬂ‘ dDibhe present sgbodi @R ymiihei ngXPregsi ongfihd or o

etern1n|ng the value a corresponds with the
c & OHRU Bbin@s Pk 0685 SEH et ¢ g u that dwat ep sicdee ssuad a8 & he

graphic board. Such a processing is standard, and so,
h4 sdusetleass ddrawsng:h efdfect | gremtyicasesardind, 3hch a

processing has such advantages that the burden on a
pE£PUdss Latdhdrs | ghh daud ,t entches pyrotessisryl Bys aa drawing

har dwar e and speedy processing is possible. On the
e LoOrtataryn ntamy cpreoressi A dant héts pseeickers Angevagy such

special processing in nmany cases because of the
advandaades that the burden on a CPU is rather light
due to the processing by a hardware and speedy
processing 1s possible. On the contrary, this
processing c¢an not used for a new or special
processing in many cases because of the standard
processing. In the present embodiment, the
above-mentioned expression {l) can be used for a new
cor special processing with the matrix Sm.

The transparency to be processed with the a value
is transparent if the o wvalue is 255 and is opague
if the a« value is 0 (zero). And, the greater part
wherein the o value is 1 (one) through 254 is
semi-transparent, so both transparent processing
and opague 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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processing. In the present enbodi nent, the
above-nenti oned expression (1) can be used for a new

or special processing with the matrix Sm The
transparency to be processed with 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

oth transparent processing ,and .opague processjng are
O?e%%e Odpfgratlona lPlpaungpSP’e%th%rggLé—"s‘ger 'th%él the

erre 0O as sem - rng 1nt r

p ?ﬁgﬁ&é Lg@%ir%er?%bisx?guewa)/n sl%%ﬂr{'n%é:q;c?gucgsa geié[g&u ted,

IS now expl ai ned. rst im

m 2L IH i15‘9e Brfﬁgcrl'?%} %? of ugg&ieorpgi otnhgdvﬁl?\é%dcpjg%gt( SmXM) by

positfon int ual ~space i's conpu

o?@%% 'H%j@WetW%@ﬁéh 19 qfr A8 APenald 288 dIWPL PYng

he player. Then, the ﬁ?anar perspective

ptbansiarneyion is executed, making use of the
above-nentioned matrix (SnXM by operating the

oPRed Nat 8 nty ARSHOrM@t KR COAMML NYE RHRIN PgoMhemich
transform ng a Z-val ue of the polygon whic has t he

hdsvalhie 1 heaslame 8% d heagaza Painé §asid iwdindf position

conputed by the gaze position conputing program 29,

Z fheotmrpaskat ned valdeydzel » 256t2 dy auinip pkyimy pbypgram

(256 2/ Zzf ) with the matrix (SmXM . Wen obt ai ni ng
29hetd evat me nbyf apple/d ngatlhee expr éssi2dné { byheudat iplyisng
b}cr) ((52%%)/'Zf) with thematrix (SmXM}). Whenobtaining
the ¢ valuebyapplying 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 value 2’ is bigger than 2562 by
multiplying by (256%/Zf) with the matrix (SmXM).
When thus obtaining the a wvalue 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 a« 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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When transform ng the Z-val ue of the polygon which has
the Z-val ue bigger than the gaze position Zf, that is,
the Z-value of the polygon which is |ocated on the

back side of the gaze position in the virtual space
with respect to the view position, the transforned
value Z' is bigger than 256 2 by nultiplying by (256 2

/| Zf ) with the matrix (SnXM . Wen thus obtaining

CC%%];ET% V@Hﬂ@.rpé' QBPkf_ﬁ:%frﬁesce)ﬂ’crﬁésé Qﬁe( Histhe val E'%om

(one nor e transfornmed value Z' is set to

£ e \?ge%—ﬂ-oﬁtni{]hetﬁréstgaglée pldPs Lhe st £ieng, of nkhg Wophdie

coor di nat'es the maxi mum a value is 255.). An
o ie)f:m @@tﬁ&{‘n'tsogf' ‘t‘:@ﬂe Watf'lt\ﬁ'ﬁ fhirsstdipge tAddlinds 2562,

shown in Fig.3 Z-value of a B point on the
at@l{p¥al, | %éf@esérfe tQ’ﬁlQ o‘ifnﬁ hee 837%€e BOSI {iz@r 0 #0wi th
corresponding to the aim SC (the sanme di stance from

tHde ¥pew POinin (e, gaze Ppst heon-Zfg luet be Zhwalpuel yafon

the B point of the wall Wal is converted into 256 2 ,

f and itthe @nval yeo 0htt s poientwbédomes10 i(zern) twi¢ hf ront
the expression (1) And, the Z-value of the polygon
s fdenwig lanr Aspe: ot oo tthee waklz aNglo 54 tohonhe sfo gnltat the

side with respect to the gaze position, so that the a
avatalbuies 58t s theuitt bomdi t comd i h ianwt her enbodi nent,

the front side may be sinilarlg shaded off. In this

dase,anpé for| owinkg d exgressi oh mwfm9%5m$é&e may be
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, onlythefront
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 is
1 {one} or more.

With the functionof the coordinate transformation

computing program 26, the Z-value is given to each
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a =255 - [f(z'/256}-1)npd256] (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 nay 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).

oL 2 AR 0 B L o

réb%]ge%atz BO%iHd o(ga%_fe W khe Pasi g OF s Hhg sview g@%id‘ﬁﬁilsly

ger than 256 since It is on the back side of the

maggtéﬁt@lh%ziy Q5 1 9% t¢§§ﬁ;&§bgr§§) o bfig 54 ONEhOH dPY&on

unction o I"nat e transformation
p FOMRUL Y nRY OO afh26.d 4 P@ K-Vl Be 4 ol et horeanhe cl to
pol ygon positioning in the depth direction with
tH&S§8tGle tPokhe Pane zaosi i ANt mae idsalla Wrpdvald ysed to
make the a val ue bigger. By doing so, the pol ygon
bepasrhidara DY vi it t e sqeprb ndi rest tare wd hyrespesp plroo athes s
gaze position Zf is automatically processed to be
tlge atkalrl y itdreagpamentt wasc t-ies pal f gdne appaoaghesenthéz ing
rear side by the function of the transparenti zing
ppoggraam 21.. The Z-val ue of each pol ygon whi ch was

multiplied by the matrix Smis not changed in the size
dfheh8-value of each polygon which was multiplied

by the matrix Sm is not changed in the size of the
value. For this reason, the first image 40-1 as 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 image 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 is Lw2 wide (a half of Lwl) and Lh2Z long {(a

halfof Lhl), as showninFig.4(a). Next, thereduced
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val ue. Forthisreason, the first imge 40-1 as shown in
Fig.3 which is a planar imge is produced with no
speci al operation w thout 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 inmage 40-1 wth
the function of the first image produci ng program 24

irw %h% oabgge&!g;/I gwgerg;&@yso' td %&&?E%@iu&%ugﬁ% videdna

83 in t sequent |y, to produce a

iﬁﬁggnd;d ge AP 2R S NQW exphai neda thit heofecoaving

ge producing program 23 functions, the first inmage

tf0- Lk {58e + Fky. 33 mRy oducednly fhw‘tynqtm@aeofmhq firgthe
I mage producing program 24 which is Lwl w de and Lh

prOAGcd& haduged iSP 3s doearadicena nedyeed 4 fage Afsdae
which is Lw2 wide (a half of Lw) and Lh2 long (a half

twé RN 5.as shown in Fig. 4 (a) Next, the reduced 22
i mage 40-2a is enlarged so as to produce t he second
iBRgeodth gaswhi choux Ipwilxwilde amid tlihd Fangs t hawage #ide-1
size the same as the first imge 40-1. The produced

areagedscetdred iomé¢hp ividioaardatihesi de thtdherRAMI SedByl s
doi ng so, four pixels of the first imge 40-1 are

r e tduveedttoo driee pi el phdahermgeha r sdutdd thearundddy
to the four pixels again, so that the quality of the

of nolge Hwpare clatey asrshionm abthhbrokehnt fhnkgoken lines

in Fig.4(b) and the second image 40-2b having the
same size as the first image 40-1 can be obtained.
The a value 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 is 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 anddisplayingprogram

20 functions and the first image 40-1 is put on the
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in Fig.4(b) and the second i mage 40-2b having the sane
size as the first image 40-1 can be obtained. The a
value is not set on the second i nage 40-2b. The reduced
i mage 40-2a may be produced by any degree of reduction
as long as the second i mage 40-2b can be produced so
as to have the sane size as the first inmage 40-1. In
the present enbodinment, the quality of inage is

d ' d [ d: f
- 555 34745, 8 108 S50 o 00, {16 AL pegps .
G g8y b MR ey L1 ey, e < S4sh,

a prpbgs‘f‘%otﬂﬁgggak%’—J Cbén%gr_@fiupﬂ. | alénighoﬁfnt &n Fig.5

produci n I rst inmage 1 by the first image

b Pl OdHE NG i RIP O RB 4 ABE Thed S8eWh HMGEa 4852 n DY uldhe a
second i mage produci ng program 23 in this way, the

wSYNthet b | mMage Pr educi 89 aaein @iishl Ay NgpRIAGEBMi kg is
functions and the first 1mage 40-1 is put on the 23

e 586k dnage (40r2hi B8 gldwito Pt BhieRpYLSy gloth € 0shi A& back

When the transparentizing program 21 functions, a
s iepleay thrgegy4@-e3 pssprtodoaed Astdkowhiics Fi gmasgeby 0-1

conmbining the first and second i mages in such a way
ot halt eskris-i s an§pahentZizr ad uproopsvieng s tlegecetsqueon ive

(the images of) the polygons on the back side of the
roaygposi biforcloé €hHe $ir dmadgagé 0401 Ilbvorthdechasidiofate

the Z-values given to the respective
transformation computing program 26, and the second
image 40-2b positioning on the lower side 1is
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 a wvalue of the
polygons comprising the A- and B-points is 0 {(zero)
which means opagque, 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 a value of
the polygon comprising the C point is 128 which means
50% of transparency, that is, semi-transparent.

Furthermore, 100% 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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pol ygons of the first imge 40-1 by the coordinate
transformati on conputing program 26, and the second

i mge 40-2b positioning on the |lower side is processed
so that (the inmages of) the polygons positioning in
the rear direction with respect to the aim SC becone
gradual |y transparent as the polygon approaches the
rear position. In other words, 100% of the first inmage
40-1 is_ drawn on an A-point and a B-point of the wal

S YBIC S i ke i Vst ¥ frade 4|(J?- esiprfbjey_fyt?@ aCPaRE G Rhe the
o DRLYIPES scomplsi 9f he (e A0 BpoLus, fs . (zer o)

nmeans opaque, as shown Tn 0% of the

fhEsh § MBGE s‘bge' &kqf}g%?g%/‘g%g &t@n%sio?c‘?ﬁg LPags, %Aﬁ?aﬁﬁ WL,

respectivel y "drawn wal

Lr ' - - in h I t ol.ygon
B L

g EEANSPRIGNGY + Hak rirSd AN E3NSBANENb n aPYWANSEHY & the
100% of thé second inmage 40-2b’is drawn on a D-point

r 8f rt Ba y&l 1 n VVa&migh £ e I ket t hmREGR 40rdmy24 s ge tide Er1
val ue of the polygon conprising the D-point is 255

whhicah ineaps o rangpacent .apat,aidied spepkt i lthethe table
positions of the wall Wal, the partition P2, the floor

TE, ardet halcbel T, Cehgradydi t yrget, bktreg etladsi d he, the
position approaches the rear side in conparison with

ddhe ememarchardce eerGRiy Wi el astele @R SG tAd] utrheed ,
light Lil, the table

gradually in its order. The wall Wa2, the window

Wil, the window Wi2 and the window Wi3 are fuzziest.

The second image 40-2b guality of image of which
deteriorates is gradually drawn as the position
approaches therear side concerning thegazeposition
so that (the image ©f) 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 image 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 order to produce the display image 40-3 so

that {(the image of) each polygon of the first image
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T4, the table T2, the light Li2, the table 5, the door

Do and the eneny character CR2 get blurred, gradually

inits order. The wall WA2, the window WI, the w ndow

W2 and the window W3 are fuzziest. The second i mage

40-2b quality of image of which deteriorates is

gradually drawn as the position approaches the rear

si de concerning the gaze position, so that (the inage

1) 10e4RY |15 dNG P8 o LB 1§16 W Bch
4dr)eép{egtd?%1¥%§9§q$n Cbgglnc{]g:e és]h%%e% Ejt;%?%laé' It 1s gut was

ShphAcHs v fCE A HiNg; EOpLhE 920F: S hPaNe; LRrdinQ 9,
“Tor ?ﬁe i% e%tioﬁﬂgé n%ntipned beforgé'th§§!écond i mage
+ P4 PAuckNg PLRIr al@2Bndel gsiiar abas bhke gHal i hY mof sthe afnd

I r st imge 40-1 produced by the first inmage

s O 9dUCH 86 s PPN 24 @Bd sy DAYCES dRe seeeldohmBpe first
40-2b so as to have the sanme size as the first imge

irf@gd and 1t heo symidret i(e H erage Ay €dwd Ngepraagr pmiddgon of
conbines the first image 40-1 and the second i nmage
tH@-2bddnarderage poediusec Aheddisplay ¢ dage 40-3 solygon
that (the imge of) each polygon of the first imge 25
apPrbd shdisspltay edearrounidd ehe ogaze rpoisn i bh ens ich %8s By
conputed by the gaze position conmputing program 29,
dd¢ hatg isso , t hdr alepinla gost fi dheofpPAeaadm S@ apddisplayed
sem -transparent processing is executed on the first
candge ubatled ahbitatthbe page bhpreade pelagdasotha gear
second i mage 40-2b can_disglaged as_the pol ygon
side concerning the aim SC, thereby giving theplayer
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 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 image 40-1 so as to have a
predetermined size, thereafter recovers the image
inorder todeteriorate thequality of 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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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 side
concerning the aim SC, thereby giving the player rea
nood and increasing the fun of the gane. The displ ay
i mge 40-3 is preferably produced sixty (60) tines per
second, for instance, for responding to the operation

p o JRYL Y ”t}[ex}e:oaé/&eotdﬁoqqﬁagﬁe geipol lefnd4, and itne

is prefera revent the production of the inage from

se: hﬁgimrg??t& ge Athan, n ¥ 60 seaand, 89 1A% iNRp 150pFHshdk d

e image after 1/30 second (that is, the second scene

widfnhbhBge) wdugei§ the debay i gopespbirtit iBW, thereby
according to thé gane software GSW the second i nage

p 4 PAWG DHGPr @83M B3 & peuces fihemf iTsWwdmBge 40shislw as
as to have a predeterm ned size, thereafter recovers

pideeinBOf g t AeOd derp I 8ydbharg orat-e3 theofuating pfrddaced
first image 40-1, and produces the second imge 40-2b

afhaxirng fde seammside aside fBresditrage %0-15 podhable
the second inmage 40-2b can be produced by

t dletes v emat ittge tdpe rqual bty pefw ¢ heo fi tbe CRdYE A@clessary
wi thout newly 26 producing the second i mage 40-2b. ‘
fdhatther pre gseoond fi thgeg4mls chhviger ¢ 6 AWifepp being

sinply produced w thout w dely increasing operation,
widiedabyl ipidvedti rg drani R speed firlom PaRe Bid ocRuEReed

as preventing the display inmge 40-3 from bei ng
o fPr ddurcegame itself rom 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
40-1with the transparentizing program2l 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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after 1/60 second or nore. Besides, it is possible to
prevent the operation power of the CPU 2 necessary for
ot her prograns of the game software GSW from bei ng
widely limted, and to prevent the execution speed of
the game itself fromlowering. Furthernore, the gaze
position conmputing program 29 conputes the depth
position of the gaze point wwth the Z-value, and the

. i
lxﬁggr | tes caa{‘xfans ormf?ﬁ‘i%w ”Qa%rloﬁ{za'}lggldé;nced by

spectively ons on
h l; t I the
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s@ewr&g NQ nfd 2BSPAY PDSY, anﬁltmeu% vg) H189fy the jpol ¥gaing
I's bigger than one of the gaze poi nt 'S

o;%é%%SEPBE‘EEd i fheonecaradiakbldu t ERG €88 of the game
ransparency, starting fromone having | ow

aﬁaa@wr&ﬂamx{@eg?fe@@ . o Ehe nsy it hebilte ¥ Mege g #r 00us Nan
program 20 can app sem -transparentizing processing

béopliheveinrsédi mgem 4bdewithgt he transparenti zi ng
program 21 of the gane nachine 1 although the Z-buffer
PIAgrame7 pi ddentgarembechi me nlt caacpes sfdaig vety the
transformthe respective polygons onto a plane, so
inheint hendl sptawmi2¥ riamagpadl=Btdani bg rgimbicesd ying 1is
easily produced by conbining the processed first inage
ed6<clhitand thelysecondtheagbidG2b imabeut4i-del yand such
i ncreasing operation. Then the executing speed of the
pggm@ssedf1rst1mage40 1l and the second image 40~2b
are combined. This method i1s 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 s0 as to
be combined. At this time, the combinaticn 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 aregradually
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
opagque.

And, in the present embodiment, the game machine

1 has the Z-buffer program 27 and the

28



and the drawi ng speed of the display image 40-3 can be
prevented fromlowering. In the present enbodi nent
according to the invention, sem-transparenti zing
processing is executed only on the first imge 40-1,
and such processed first image 40-1 and the second

i mge 40-2b are conbined. This nmethod is not only one.
On the contrary, sem -transparentizing processi ng nay

cPRp BT AA TG 5553 AT MU aaR sy R R Ypme
260U Ned- FURLASI TDRS. AIALNGT, EHAILE 1S DB g no both

sen1-transparent|2|ng processing nay be execut ed

%wsst @8@@6;996%%96%519 be 4928 5@ 3%, tQheb%ame

ned. At this time, the conbination is possib

s @@th arvay ctdwt (t e, Mmgesmefide [ hep 1@l ygong leSLtJB%t ive
first image 40-1 which are on the Ttear side W th
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transparent and (the imges of) the polygons of the

e $eqandinmpoe - 2b- phifche ar emet Hh@ reaensi d& wHd game
respect to the gaze point are gradually nmade opaque.

mAanthina tlhehpreseat Zenbodifent p idergatrezmachi ne 1 has
the Z-buffer program 27 and the 28 transparenti zing

pBegriade2L. Wiedrappl yitriget he ganme s swft war ee BBW d o mehret ,

game nachine 1 having no both progranms, both prograns
sy beratnspdrienthe igageprocessing is applied only to
the polygons which are on the rear side 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-callied 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 agaze positionisdisplayed.
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software GSW Furthernore, planar perspective

transformati on may be executed by another nethods

excl uding the Z-buffer nethod even if the game machine

1 has no Z-buffer program 27. Besides, in the present

enbodi nent, sem -transparenti zing processing is

applied only to the polygons which are on the rear

side concerning the gaze point. Wen applying
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fch e on e front side concerning the gaze point,

F épth%af%g%e, i{meﬁnefexhﬁ Dsnpelaws%sag;ganl bath b oRte ad%%e

rear sides concerning the gaze posit can be shadé
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oPll 8% Pt MBINQLs Of h el BRI £SEPbLIsNOL BolONGa 81 BBt BRSSe clear
state. In the present "enbodi nent, the invention was

bR 4 8d i o sorkal 1 Re @cs inh rsheat f re e d Afear sides
attacki ng an opposi ng eneny character with a gun. But,
cdhedrvenly obhearp be tapphi ed tbeanyagane. as long as a
di splay image with a so-called 3DCG is displayed in
tHhes ganes andt Aegagamzoi Blo f swprnosluGssWi it helvér tpmaksent
space. And, the present enbodinent refers to the gane
embedd me hhe fiunage iast @ waz b pbsi gihore 2 dhdpleayefdor p@me
But, any inmage is avail able as the gaze position.
ugarnt fertomay t Renawépet onicdn beeagpdned machicrggamsuch

as a soc-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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havi ng no i mage for representing the gaze point since
only portion as the gaze position can be nmade clear by
shading of f the inmages on both front and rear sides
concerning the portion to be gazed. Besides, the gane
software GSWin the present enbodinment functions with
the gane machine 1 for honme use, but may function with
t he gane machi ne, such as a so-called arcade gane
Clﬁﬁﬁﬂéﬂi | NDUSTRI AL APPLI CABI LI TY The invention can be
utilized as the gane software to be used for a gane
conputer, such as a gane nmachine for hone use, and a
game nachine for an arcade, and a conputer, such as a

1 PeEaanal s senid g @ agarhi { 89 RNQANSmph & RerPrer otihc e
conmputer to which the gane so?tmare according to the

iné{e@iﬁgliaﬁy' qafedemyy RedbpldZedvasi f garenFECHimang
30 CLAI 1 Gane software for getting a conputer to

preduse podivspbay ilnmge thyd peaspeativehya 1rapsfosmongo a
many pol ygons |ocated in a virtual space onto a plane
onplllae dasins ©h ea Wi eWspostt aon sewapde i repnesant asn to
a display and to produce a gaze position at which a
pl aggrr shemd garveai dsaipdlayi raodl spagersdisset®d gaze
represent on said display, conprising: said gane _
sobbwareilbaviay atptogra@mpdeyer should gaze in said
virtual space so as to represent 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 said
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functioning as the foll ow ng neans, conpri sing:

pol ygon | ocating neans for Iocatlng sai d many pol ygons
in said virtual space in response to an operation

i nput by said player through an operation portion;
gaze position conputing nmeans for conputing a depth
position of said gaze position with respect to said
vi ew position; first imge producing neans for

0 pec y trapsformng said each polygon in said
:E%f%?ugvkhégée %n?g said plane on the basis of said

Vi ew positiong g%@ﬁ@%f ido 1%98%0%%661{1%&:&&39@%%9500%r
|nage produci ng nmeans for deferiorating a quality of

gfﬂgstsémget%%@sq rbyﬁamigflgs%d@@gqng to at
pro ucli ng neans to pro uce a second I mage SO as to

143%e 315 261t BR 9RNPadw @i 8s t3hddrshiidageccardl images
synt hetic i mage produci ng nmeans for applying

s SEeliird £ anspanent b Zivitfo Ar GCLSH NPdt of Ak s 4 eastagae in be
both said first and said second i nages so that each

d Pspugopedf s dnfd rsh iidragepadan pe s di splrayefl arsouddgaze
said depth position of said gaze position which was

pcotuted mh sahd wgagecposp tited bygnma idgagmraaspaglition
each polygon of said second i mage can be displayed as

c smpae tphh ggor aappraoad escat pbéasgononé skhdel sfe xohdohmage
side and a rear side concerning

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 said display

image.

2. The game software according to claim 1, wherein
said second image producing means reduces said
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 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 from said view
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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 imge so as to have a predeterm ned size and
then recovers said reduced inmage in order to
deteriorate said quality of said first inage, and

pOD{IQ u?ﬁst%% %asgggngfl TRGEe @\Hﬂ?etn@ié?lgel ¥EErdHFnates
sal I'rst 1mage. 3. The gane software according to

g & @hMel, hayisng rp{lfgﬁa@g% get1hog £akd ularibely

fo -buffer

unction as the oW ng neans; conpri Si ng.

t MBAAY & P iGRPHLIING BodW@bHe of 2 igaiZl- faqh @8l YIONWAS ch
a depth direction fromsaid view 32 point on the basis

ard tRI£LE1digensi anap 1664 di Rt £8ergj vamd o said virtual
space, and for projectively transform ng only polygons

sai d Z-vat vas ¥pawhi£h i zaregsemd dnentfo & pleanak nsicn cary a
and transparentizing neans for determning a
t 4 ABSRAF emcyy aseedlr Ad i@ sai & Zidalzuey adaia; gameid game
software wherein said gaze position conputing means
s chapuies whied aipt hapasigdd na pb ssiat d ogaze pputli ngtheans
said Z-value, said first image producing neans has _
c opudi eat 2atidaks pt ap et topputihg akdngafzer point with
perspectively transform ng said pol ygons onto said
said Z-value, said first image producing 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, 1s transformed into one
gradually increasing transparency, starting from
one having no transparency, and said 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 imagé.

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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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 image produci ng neans

pc?igggcitingi?i Ssaé.)dafsi r%% irr%g%easpgnscaign Sétecgg%r%f% e’aéai dfor

i mage” t 0 "whrch -transparenti - Zzi ocess
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sal olygon In order to oduce ‘sa

g%%g%l shi &.@9?‘;&‘@9_"@ ?E d&rs prpduch 38 A §Flnacy olrTRGE: g

y perspectively transform ng many pol ygons [ocated in

d fspird val spape ooia plane on the basis of a view 33
position so as to represent on a display and for

produci Nngpa 19246 nPosh L Ay W R sa Pbayarosheuldly said
gaze in said virtual space so as to represent on said

m&h§Plpayl yg@wsi sinnga pal ygont hecatd pg deans t@isponse to
| ocating said many polygons in said virtual space in
amespprSEatd om@n dDpenat i dpyi Nputidy saiay prayem tboeugh an
an operation portion; gaze position conmputing neans
operacoirput imgr tat dept h position of said gaze position
with respect to said view position;
gaze positioncomputingmeans 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 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 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 peoclygon of said second image
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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

c 5 pa cfl sfp'lreg‘ 'drrg%e s AP SYALNEL hCa bPROSa RHAINC Pl eas t

means I'ying sem -transparenti zing processing to

orfd sL%%StoPng el ot hssaid fhast andh sakd secosd damgeng
so that each polygon of said first inage can be

s £ gphaved py uRd SRl da depiel Pesd hbQh Dhgsakd @aerst and
position which was conputed by said gaze position

s £PEPWH L B8 neaNm ANdseacdh B ygon pf cgaide second idgplay
34 JV can be displayed as said pol ygon approaches at

im&gst. one side of a front side and a rear side
concerning said gaze position, and for conbining said
first and said second inmges so as to produce said
di splay imge. 35
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