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(57) ABSTRACT 

There is described a game machine capable of providing 
three-dimensional animated representations according to the 
progress of a game, in consideration of focus. The game 

machine includes a memory device for storing three-dimen 

sional data related to a plurality of objects and a game 

program; an input section by Way of Which a player performs 
operations; a display section for representing image data in 
an animated manner; and a computational processing device 
Which places the plurality of objects in a World coordinate 
system on the basis of the game program and the three 
dimensional data read from the memory, perspectively con 
verts the plurality of objects placed in the World coordinate 
system With respect to a projection surface, and represents 
the perspectively-converted image data in an animated man 
ner. The computational processing device performs settings 
in such a Way that a speci?c object or a speci?c portion of 

a speci?c object is brought into focus, and the plurality of 
objects placed in the World space are blurred according to 
the depths thereof relative to the speci?c object or the 
speci?c portion of the speci?c object. 
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Fig.2 
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Fig. 3(B) 
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GAME MACHINE, AND IMAGE PROCESSING 
METHOD FOR USE WITH THE GAME MACHINE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a game machine in 
Which a game proceeds according to a game program or 
according to operations of a player and, more particularly, to 
a game machine in Which display means represents a three 
dimensionally processed image. 
[0003] 2. Description of the Related Art 

[0004] In recent years, the game industry has employed a 
method in Which three-dimensional computer graphical 
images are positioned in the World coordinates and are then 
rendered on a projection screen as tWo-dimensional images. 

[0005] The three-dimensional image is usually formed by 
a computer graphic designer through use of, for example, a 
plurality of polygons. A teXture is pasted to the respective 
polygon, thereby representing a pattern or a color. 

[0006] As mentioned above, in the state in Which a plu 
rality of three-dimensional images are positioned in the 
World coordinates and are rendered on a projection screen in 
consideration of information about the depth of each apeX of 
the respective polygon, all the three-dimensional images are 
tWo-dimensionally rendered on the projection surface While 
in focus. 

[0007] Incidentally, When capturing a scenic vieW, the 
human eye recogniZes in-focus areas clearly but out-of 
focus areas blurry. This applies to a photographic image; an 
in-focus area is clearly represented but an out-of-focus area 
appears blurry. 

[0008] To the best of the knoWledge of the present appli 
cant, there eXists no game machine Which performs three 
dimensional computational processing according to a game 
program and operations of the game player, as necessitated, 
and in Which display means renders an image on a game 
screen in consideration of focus. 

[0009] In other Words, there are game machines Which 
present a blurred image, such as that mentioned previously, 
on a demonstration screen other than a game screen—in 

Which an image appears on display means —that is, a screen 
Which demonstrates introduction of a game before starting 
of the game or a screen Which does not involve player’s 
commitment at all. HoWever, there eXists no game machine 
Which considers the aforementioned blurring for unpredict 
able animated characters in accordance With the progress of 
the game. 

[0010] A further explanation is noW given of “focus.” The 
general term “game” encompasses driving games, battle 
games, and shooting games. In the case of these games, the 
polygon that is positioned nearest to the player in the World 
space relative to the projection screen is not necessarily in 
focus. If the polygon positioned nearest to the player is in 
focus and rendered on the projection surface, and if the 
polygons positioned behind the nearest polygon are blurred 
in proportion to their respective depths, the player may have 
dif?culty in playing the came. 

[0011] For instance, in the foregoing shooting game, the 
player aims a gun at an image rendered on the projection 
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surface, i.e., a target displayed on a CRT monitor of the 
game machine. At this time, the target is not necessarily 
positioned nearer to the player than is the projection surface. 
Objects such as drum cans Which cannot be targets may be 
positioned in front of the target. Further, even When a 
plurality of targets are displayed on the monitor, the player 
does not necessarily aim at and shoot the target nearest to 
him. 

[0012] Therefore, blurring of a target in proportion to its 
depth cannot be easily and simply applied to the ?eld of 
game machines. 

[0013] For reference, the technology of providing blurred 
representations employed in ?elds other than the game 
machine ?eld Will noW be described. 

[0014] For eXample, Japanese Patent Application Laid 
open No. 8-63614 describes techniques for determination of 
a distance betWeen an in-focus surface and a polygon, 
blurring of mapped data, and coordination of the mapped 
data. The term “coordination” is related to a teXture mapping 
method and signi?es pasting of a tWo-dimensional graphical 
pattern (i.e., mapped color data) to a three-dimensional 
image (i.e., an object), thereby representing the nature of the 
object This de?nition is found on pg. 2, column 2, in lines 
18 to 22 of Japanese Patent Application Laid-open No. 
8-63614. HoWever, the previously-described prior art (J apa 
nese Patent Application Laid-open No. 8-63614) fails to 
describe a speci?c method of blurring objects in consider 
ation of the distance betWeen an in-focus surface and 
polygons serving as objects of display (i.e., objects). 

[0015] In the ?eld of computer graphics, a distributed 
ray-tracing method has already been knoWn as a technique 
for providing blurred representations. This method involves 
calculating, through simulation, hoW objects located at posi 
tions other than an in-focus position are blurred by means of 
a lens effect, as required. Therefore, the method has a 
problem in that blurring of one screen display requires 
several tens of minutes. Therefore, the method can be 
applied only to a static image. HoWever, in a ?eld, such as 
the computer game ?eld, that requires animating operations, 
there have already been established standards that de?ne the 
time required for scanning one screen as 1/60 or 1/50 seconds. 
In vieW of processing speed, a CPU commonly used for a 
game is substantially unable to simultaneously satisfy the 
standards and to represent naturally-animated characters on 
the display means of the game machine, such as a monitor. 

[0016] In the case of production of a three-dimensional 
animation through use of images blurred by the foregoing 
computer graphics technology, before broadcasting the ani 
mation a suf?cient time is spent in preparing a great number 
of image data sets through perspective transformation, and 
animated character can be represented by interchanging of 
the image data sets. HoWever, in the case of a game, images 
to be displayed cannot be determined univocally, and images 
change in accordance With various possibilities according to 
the progress of the game. Therefore, the images must be 
represented through computation processing, as required. 

SUMMARY OF THE INVENTION 

[0017] The present invention has been conceived to solve 
the foregoing problems, and the object of the present inven 
tion is to provide a game machine capable of providing 
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three-dimensional animated characters in consideration of 
the player’s focus according to the progress of a game. 

[0018] According to one aspect of the present invention, 
there is provided a game machine that includes three 
dimensional data related to a plurality of objects, a game 
program, and computational processing means Which places 
the plurality of objects in a World coordinate system on the 
basis of the game program and the three-dimensional data, 
and Which renders the plurality of objects located in the 
World coordinate system on a projection surface through 
perspective conversion, thereby representing the perspec 
tive-converted image data on display means in an animated 
manner, Wherein 

[0019] the computational processing means performs 
settings in such a Way that a speci?c object in the 
World coordinate system or a speci?c portion of the 
object is in focus, and blurs a plurality of objects 
located in the World space in accordance With the 
depth from the speci?c object or the speci?c portion 
of the object after the object or the speci?c portion 
has been set so as to be in focus. 

[0020] Throughout the speci?cation, the term “animated 
representation” signi?es, e.g., representation of 50 to 60 
frames per second on the display means. Displaying a 
plurality of frames in such a short period of time causes the 
player vieWing the display means to perceive the objects 
appearing on the display means as being alive. 

[0021] Throughout the speci?cation, the expression “per 
forming settings in such a Way that a speci?c object or a 
speci?c portion of the object is in focus” signi?es the 
processing of objects virtually located in the World coordi 
nate system in such a Way as to represent in-focus objects 
and out-of-focus objects on a per-object basis. If an object 
per se has a depth, settings are effected in such a Way that a 
certain point, or a speci?c portion of the object nearest to the 
projection surface, is in-focus and the remaining points of 
the object are blurred in accordance With their depths. For 
eXample, if an object is a sphere, the points of the sphere 
itself are blurred according to their depths. 

[0022] The technology described in Japanese Patent 
Application Laid-open Number 8-337439 (?led by the 
present inventor) and the technology knoWn in the ?eld of 
computer graphics such as a shading technique may apply to 
the blurring operations. HoWever, since the blurring opera 
tions required at the time of animation are timecritical 
computational operations, they must be completed Within a 
given period of time. 

[0023] Preferably, the three-dimensional data must com 
prise at least a plurality of polygon-apex information rep 
resenting objects, and color information corresponding to 
the individual polygons as determined by the polygon-apex 
information. When a plurality of objects located in the World 
coordinate system are rendered on the projection surface and 
the objects are processed at the time of texture mapping in 
Which the color information is mapped on the polygons, the 
blurring operations are performed according to the depths of 
the objects. 

[0024] In addition, the speci?c object or the speci?c 
portion of the object that is set so as to be in focus is changed 
in response to the operations of the player, as required. 

Jan. 24, 2002 

[0025] The blurring operations constitute processing in 
Which blurring is re?ected on both the objects located nearer 
to the projection surface and the objects located deeper, 
relative to the speci?c object determined as being in focus or 
the speci?c portion of the object. 

[0026] According to the present invention, a “speci?c 
object” or a ‘“speci?c portion’ of the speci?c object” is in 
focus during a blurring operation. The object or its speci?c 
portion can be brought into focus by utiliZation of a line 
of-sight sensor. More speci?cally, the line of sight of the 
player is tracked by means of the line-of-sight sensor. The 
‘“speci?c portion’ of the speci?c object” is determined 
relative to the position of the vieW point of the player on the 
monitor screen, Which is evident from the result of detection 
made by the line-of-sight sensor. Alternatively, an object 
located at the point of vieW is taken as the “speci?c object” 
and is brought into focus. The object may be subjected to 
blurring operations such as those mentioned previously. 

[0027] As mentioned above, the “speci?c portion” or 
“speci?c object” is determined “relative to” the position of 
the line of sight. As a matter of course, the position of vieW 
point of the player on the monitor screen that has been made 
evident from the result of the detection performed by the 
line-of-sight sensor may be taken as the “speci?c portion” or 
“speci?c object.” In a predetermined case, the periphery of 
an object spaced a certain distance from the position of vieW 
point may be taken as the “speci?c portion” or “speci?c 
object.” 

[0028] According to another aspect of the present inven 
tion, there is provided a method comprising the steps of: 

[0029] locating a plurality of objects in a World coordinate 
system in association With a game program; 

[0030] determining, from the plurality of objects, a spe 
ci?c object or a speci?c portion thereof as being in focus 
according to operations performed by a player; and 

[0031] blurring other objects in such a Way that the 
objects becomes more blurred With an increase in the 
depth thereof relative to the determined object or the 
speci?c portion of the determined object (or another 
object) as being in focus. 

[0032] The speci?c object or the speci?c portion thereof 
determined as being in focus corresponds to a speci?c object 
or a speci?c portion of the speci?c object displayed at 
substantially the center of the display means. The speci?c 
object or the speci?c portion thereof that is displayed at 
substantially the center of the display means corresponds to 
a speci?c object or a speci?c portion thereof Which appears 
on substantially the center of the projection surface through 
perspective conversion. 

[0033] Throughout the speci?cation, the term “depth” is a 
general concept Which signi?es not only the “distance in a 
moving-aWay direction” from the speci?c portion but also 
the “distance in an approaching direction” from the speci?c 
portion. In vieW of the three-dimensional image processing, 
the distance in a moving-aWay direction and the distance in 
an approaching direction are distinguished from each other 
by means of a positive or negative sign relative to the 
position of a speci?c portion of a speci?c object. Therefore, 
the depth does not affect the essence of an embodiment of 
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the present invention regarding blurring operations and can 
be handled as a mere matter of a relative position With 
reference to a certain point. 

[0034] Even under the method according to the present 
invention, a “speci?c object” or a “speci?c portion” may be 
set With reference to the position of vieW point of the player 
on the monitor screen as determined through use of a 

line-of-sight sensor, and other objects may be blurred rela 
tive to the thus-determined speci?c object or the speci?c 
portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] FIG. 1 is a block diagram of a game machine 
according to one embodiment of the present invention; 

[0036] FIG. 2 is a schematic representation shoWing the 
layout of a plurality of objects in a World coordinate system; 

[0037] FIGS. 3(A) and 3(B) are illustrations shoWing 
blurred images and unblurred images, Wherein FIG. 3(A) 
illustrates examples of unblurred images and FIG. 3(B) 
illustrates examples of blurred images; and 

[0038] FIG. 4 is a schematic representation for describing 
the principle of one example of blurring operations. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0039] One embodiment to Which the present invention is 
applied Will be described hereinbeloW by reference to FIGS. 
1 through 4. 

[0040] FIG. 1 is a block diagram of a game machine to 
Which the present invention is applied. Reference numeral 1 
designates computing means; 2 designates a three-dimen 
sional data storage section for storing three-dimensional 
data; 3 designates a game program storage section for 
storing a game program; 4 designates a game input section 
by Way of Which a player actuates the game machine; 5 
designates a monitor; and 6 designates a line-of-sight sensor. 

[0041] The computing means 1 comprises 

[0042] game space processing means 1A for comput 
ing the layout of a plurality of objects in a World 
coordinate system of a virtual World space in accor 
dance With the progress of the game as determined 
by the game program or in accordance With input 
operations performed by the player by Way of the 
game input section 4; and 

[0043] image processing means 1B for modeling or col 
oring the plurality of objects in the World coordinate system 
on the basis of results of the processing performed by the 
game space processing means 1A. 

[0044] The image processing means 1B subjects the plu 
rality of objects modeled in the World coordinate system to 
computational processing such as shading or coloring opera 
tions. FIG. 2 virtually shoWs the plurality of objects that are 
modeled in the World coordinate system of the World space. 
In FIG. 2, reference numeral 10 designates a World space; 
11 designates a point of vieW; 12 designates a projection 
surface; and 15, 16, 17, and 18 designate objects. 

[0045] The role of the image processing means 1B Will 
noW be described in detail. On the basis of results of the 
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processing performed by the game space processing means 
1A, the plurality of objects are modeled With regard to a 
virtual World coordinate system by reference to polygon 
apex information read from a polygon-apex information 
storage section 2A Within the three-dimensional data storage 
section 2 (step 1). 

[0046] Of the plurality of objects modeled With regard to 
the World coordinate system, only those objects that exist in 
the World coordinate space 10 rendered on the projection 
surface 12 When vieWed from the point of vieW 11 are 
subjected to clipping 1B-2 (step 2). If all the objects located 
in the World coordinate system are subjected to computa 
tional processing such as shading or texture mapping, Which 
Will be described later, computational processing requires a 
large amount of time and Would result in Wasteful compu 
tation, because resultant information Would not be required 
by the projection 12. For these reasons, clipping is per 
formed beforehand for the purpose of eliminating informa 
tion regarding objects other than the objects existing in the 
World space to be rendered on the projection surface 12. 

[0047] After the clipping operation, the objects that have 
been clipped (e.g., objects 15 through 18 shoWn in FIG. 2) 
are subjected to perspective conversion 1B-3 (step 3) With 
respect to the projection surface 12, in decreasing order of 
distance therefrom. 

[0048] The objects that have been perspectively converted 
With respect to the projection surface 12 are subjected to 
rendering 1B-4 (step 4). The thus-perspectively-converted 
objects are subjected to shading on the basis of light source 
information read from a light source information storage 
section 2B related to the three dimensional data and ambient 
light information read from an ambient light information 
storage section 2C. Further, the objects are subjected to 
blurring operations on the basis of depth information (Z 
value) related to the polygon-apex information and color 
information read from a color information storage section 
2D in Which graphical pattern information regarding indi 
vidual polygons are stored. Various techniques may apply to 
the blurring operations, and one example of the techniques 
Will be described later. 

[0049] On the basis of the information acquired through 
the rendering operation 1B-3 (step 3) and the information 
acquired through the perspective conversion 1B-4 (step 4), 
polygons Which are the objects perspectively converted With 
respect to the projection surface 12 are subjected to coloring, 
that is, texture mapping 1B-5 (step 5). 

[0050] As mentioned above, on the basis of the polygon 
apex information, the objects are Written over unillustrated 
VRAM Which stores one frame to be displayed on display 
means or the monitor 5, in decreasing order of distance 
therefrom. The game machine according to the present 
embodiment comprises tWo pieces of VRNkM, and Writing 
of information corresponding to one frame takes 1/60 sec 
onds. One VRAM displays an image on the monitor 5 
simultaneous With Writing, on the remaining VRAM, of the 
data required for displaying the next image. As a result, 60 
frames are displayed per second on the monitor 5, thereby 
effecting animated expressions. 

[0051] While the vieW point of the player is tracked over 
the monitor 5 through use of the line-of-sight sensor 6, the 
point of vieW is brought into focus, and blurring operations, 
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Which Will be described in detail later, are performed. As a 
result, more realistic images can be provided for the player, 
thereby enhancing the entertainment value of the game. 

[0052] The blurring operations Will noW be described. 
FIG. 3(A) illustrates unblurred images, and FIG. 3(B) 
illustrates blurred images. In the image shoWn in FIG. 3(B), 
the second baby in the roW of babies is in focus. The 
remaining objects are blurred by changing the brightness of 
pixels representing the objects according to the depths of the 
individual objects. For example, assume that an arbitrary 
pixel O is placed in the World coordinate system, as shoWn 
in FIG. 4. If the pixel O is represented With respect to the 
projection surface 12, eight pixels are adjacent to the pixel 
O. Of the eight pixels, four pixels Q, S, U, and W Which are 
adjacent to the pixel O in either the vertical or horiZontal 
direction and are most vulnerable to being affected by the 
in?uence of brightness. These four pixels are taken into 
consideration. 

[0053] On the basis of the brightness “a” of the pixel O as 
determined from the original data stored in the color infor 
mation storage section 2D, the brightness “b” of the pixel Q. 
the brightness “c” of the pixel S, the brightness “d” of the 
pixel U, and the brightness “e” of the pixel W, the brightness 
“p” of the pixel O that has been blurred is computed by 
means of the image processing means 1B and through the 
rendering operation 1B-4. 

[0054] More speci?cally, the in-focus pixel is compared 
With the remaining pixels, thereby obtaining information 
about depths of the individual pixels. According to the 
absolute values of difference in depth, the extent to Which a 
pixel is affected by an adjacent pixel is classi?ed into ?ve 
stages. When k=1, an arbitrary pixel is most affected by the 
brightness of the adjacent pixels, and the brightness of the 
arbitrary pixel is set to a mean value of brightness of the 
remaining four pixels. Further, When k=5, the brightness of 
the arbitrary pixel based on its original data is directly 
re?ected. 

[0055] The foregoing relationship may be represented by 

[0057] In the foregoing blurring operation, the projection 
surface 12 assumes a depth value at Which focus is attained, 
i.e., a value of null. More speci?cally, this case is based on 
the assumption that a speci?c portion of a speci?c object 
determined as being in focus matches the depth of the 
projection surface 12. As a matter of course, the present 
invention can be applied to a case Where a speci?c portion 
of the speci?c object determined as being blurred does not 
match the projection surface 12. For example, as shoWn in 
FIG. 2, in a case Where an object (e.g., the object 16 shoWn 
in FIG. 2) positioned in a line L passing through the center 
12A of the projection surface 12 and the point of vieW 11 is 
in focus, the object 16 is not blurred at all. The point Where 
the line L intersects the object 16 is taken as the reference 
point, and the remaining objects can be blurred more inten 
sively With increasing the distance from the reference point. 
The image information rendered on the center 12A of the 
projection surface 12 is ?nally indicated substantially at the 
center of the monitor 5. 

[0058] Every pixel may be blurred on the basis of the 
depth thereof from the reference point. Alternatively, each 
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object maybe compared With a reference depth value (e.g., 
the position of barycenter of a three-dimensional object) and 
may be subjected to predetermined blurring operations. 

[0059] The present invention is not limited to the blurring 
operation such as that mentioned above; other blurring 
methods may also be applied to the present invention. So 
long as a method under Which a difference in distance among 
the objects With respect to the in-focus speci?c object or the 
speci?c portion of the object can be represented on the 
monitor 5, the method may employ a knoWn dithering 
technique of increasing the intensity of shading With an 
increase in the value of depth. 

[0060] The depth may be freely set as a matter of pro 
cessing the distance of an object from the speci?c object or 
the speci?c portion of the speci?c object in a positive or 
negative direction. 

[0061] The present invention comprising the structure and 
steps such as those mentioned above yields the folloWing 
advantageous results. 

[0062] The present invention is capable of providing 
more-realistic game images by representing perspectively 
blurred images Which have not been realiZed by existing 
game machines that represent animated characters. 

[0063] The present invention enables blurring of polygons 
in a comparatively simple manner at the time of performing 
texture mapping in Which graphical patterns are pasted onto 
predetermined polygons. For instance, polygons may be 
blurred by reducing the brightness of graphical patterns to be 
pasted onto the polygons to such an extent that the graphical 
patterns become darker than a portion or object determined 
as being in focus, in consideration of pre-stored color 
information. 

[0064] According to the present invention, a speci?c 
object or a speci?c portion of the object that is determined 
as being in focus can be changed in response to operations 
performed by the player, as required. For instance, in the 
case of a shooting game, a targeted object may be repre 
sented as being in focus, and the remaining objects may be 
represented as being blurred. As a result, game images 
approximating real shooting situations can be represented by 
reducing interference With the playing of the game. 

[0065] More speci?cally, if the player attempts to shoot an 
enemy character (i.e. an object) positioned deep in the 
display means, the player may encounter a problem unique 
to the game, such as a dif?cult in targeting the object that is 
represented as being blurred. Further, even in a real World, 
an object Which attracts the attention of a person comes into 
focus. The present invention can realiZe representations 
approximating the real World. 

[0066] In addition to yielding the foregoing advantageous 
results, the present invention may yield another advantage of 
providing representations in Which even When, of a plurality 
of objects located in the World coordinate system, an object 
located in a deep position is brought into focus in response 
to the progress of the gate or operations performed by the 
player, there may be provided an image analogous to that 
Which Would be acknowledged in reality. More speci?cally, 
When an object located at a position aWay from the person 
is brought into the person’s focus, other objects located in 



US 2002/0010019 A1 

front of the in-focus object are recognized as being blurred. 
The present invention can provide representations similar to 
such a representation. 

[0067] Further, according to the present invention, While 
the point of vieW of the player is tracked over the monitor 
through use of the line-of-sight sensor, focus is attained on 
the basis of the point of vieW and the remaining objects are 
blurred. As a result, a more realistic image can be provided 
to individual players, thus enhancing the entertaining char 
acteristics of the game. 

[0068] The present invention can provide perspectively 
blurred representations, Which have never been realiZed by 
eXisting animation game machines, thus resulting in a more 
realistic game image. 

[0069] In the real World, When the person attempts to see 
an object, he usually moves his eyes or neck in such a Way 
that an object of focus comes to the center of his or her visual 
range. The present invention enables the display means to 
provide representations similar to such a realistic action. 

What is claimed is: 
1. A game machine comprising: 

(a) a memory device for storing three-dimensional data 
related to a plurality of objects and a game program; 

(b) an input section by Way of Which a player performs 
operations; 

(c) a display section for representing image data in an 
animated manner; 

(d) a computational processing device Which places the 
plurality of objects in a World coordinate system on the 
basis of the game program and the three-dimensional 
data read from the memory, perspectively converts the 
plurality of objects placed in the World coordinate 
system With respect to a projection surface, and repre 
sents on the display section the perspectively-converted 
image data in an animated manner; and 

(e) the computational processing device Which performs 
settings in such a Way that a speci?c object or a speci?c 
portion thereof is brought into focus and the plurality of 
objects placed in the World space are blurred according 
to the depths thereof relative to the speci?c object 
determined as being in focus or the speci?c portion 
thereof determined as being in focus. 

2. The game machine as de?ned in claim 1, Wherein the 
three-dimensional data must comprise at least a plurality of 
polygon-apex information representing objects, and color 
information corresponding to the individual polygons as 
determined by the polygon-apex information; and When a 
plurality of objects located in the World coordinate system 
are rendered on the projection surface and the objects are 
processed at the time of teXture mapping in Which the color 
information is mapped on the polygons, the blurring opera 
tions are performed according to the depths of the objects. 

3. The game machine as de?ned in claim 1, Wherein the 
speci?c object or the speci?c portion of the object that is set 
so as to be in focus is changed in response to the operations 
of the player, as required. 

4. The game machine as de?ned in claim 1, Wherein the 
speci?c object or the speci?c portion thereof determined as 
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being in focus corresponds to a speci?c object or a speci?c 
portion of the speci?c object displayed at substantially the 
center of the display means. 

5. The game machine as de?ned in claim 1, Wherein the 
speci?c object or the speci?c portion of the speci?c object 
determined as being in focus is set by tracing the line of sight 
of the player through use of a line-of-sight sensor and on the 
basis of the position of the point of vieW of the player on a 
monitor screen, Which has been determined from the result 
of detection of the line-of-sight sensor. 

6. The game machine as de?ned in claim 1, Wherein the 
speci?c object or the speci?c portion of the speci?c object 
determined as being in focus is set by tracing the line of sight 
of the player through use of a line-of-sight sensor and is 
identical to the position of the point of vieW of the player on 
a monitor screen, Which has been determined from the result 
of detection of the line-of-sight sensor. 

7. The game machine as de?ned in claim 1, Wherein the 
blurring operations constitute processing in Which blurring 
is re?ected on both the objects located nearer to the projec 
tion surface and the objects located deeper, relative to the 
speci?c object determined as being in focus or the speci?c 
portion of the object. 

8. The game machine as de?ned in claim 2, Wherein the 
blurring operations constitute processing in Which blurring 
is re?ected on both the objects located nearer to the projec 
tion surface and the objects located deeper, relative to the 
speci?c object determined as being in focus or the speci?c 
portion of the object. 

9. The game machine as de?ned in claim 3, Wherein the 
blurring operations constitute processing in Which blurring 
is re?ected on both the objects located nearer to the projec 
tion surface and the objects located deeper, relative to the 
speci?c object determined as being in focus or the speci?c 
portion of the object. 

10. The game machine as de?ned in claim 4, Wherein the 
blurring operations constitute processing in Which blurring 
is re?ected on both the objects located nearer to the projec 
tion surface and the objects located deeper, relative to the 
speci?c object determined as being in focus or the speci?c 
portion of the object. 

11. The game machine as de?ned in claim 5, Wherein the 
blurring operations constitute processing in Which blurring 
is re?ected on both the objects located nearer to the projec 
tion surface and the objects located deeper, relative to the 
speci?c object determined as being in focus or the speci?c 
portion of the object. 

12. The game machine as de?ned in claim 6, Wherein the 
blurring operations constitute processing in Which blurring 
is re?ected on both the objects located nearer to the projec 
tion surface and the objects located deeper, relative to the 
speci?c object determined as being in focus or the speci?c 
portion of the object. 

13. The image processing method for use With a game 
system comprising the steps of: 

locating a plurality of objects in a World coordinate 
system in association With a game program; 

determining, from the plurality of objects, a speci?c 
object or a speci?c portion thereof as being in focus 
according to operations performed by a player; and 

blurring other objects in such a Way that the objects 
becomes more blurred With an increase in the depth 
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thereof relative to the determined object or the speci?c 
portion of the determined object or another object as 
being in focus. 

14. The image processing method for use With a game 
system as de?ned in claim 13, Wherein The speci?c object 
or the speci?c portion thereof that is displayed at substan 
tially the center of the display means corresponds to a 
speci?c object or a speci?c portion thereof Which appears on 
substantially the center of the projection surface through 
perspective conversion. 

15. The image processing method for use With a game 
system as de?ned in claim 13, Wherein the speci?c object or 
the speci?c portion of the speci?c object determined as 
being in focus is set by tracing the line of sight of the player 
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through use of a line-of-sight sensor and on the basis of the 
position of the point of vieW of the player on a monitor 
screen, Which has been determined from the result of detec 
tion of the line-of-sight sensor. 

16. The image processing method for use With a game 
system as de?ned in claim 13, Wherein the speci?c object or 
the speci?c portion of the speci?c object determined as 
being in focus is set by tracing the line of sight of the player 
through use of a line-of-sight sensor and is identical to the 
position of the point of vieW of the player on a monitor 
screen, Which has been determined from the result of detec 
tion of the line-of-sight sensor. 

* * * * * 


