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(57) ABSTRACT 

It is provided a computer game apparatus for displaying an 
image of Virtual space in which first and Second characters 
locate, the image being viewed from a first point in the 
Virtual space to a direction from the first point to a Second 
point in the Virtual space, comprising: a first processor for 
obtaining positions of the first and Second characters in the 
Virtual space; and a Second processor for Setting the first or 
Second point in accordance with a distance between the 
positions of the first and Second characters which are aligned 
in the direction in the Virtual space. According to the present 
invention, when the characters approach each other in Virtual 
Space in a game, the first point in Virtual Space is raised, So 
that the image is displayed as Virtual Space is looked down. 
Therefore, Since the first character manipulated by the player 
and the enemy character do not overlap in the image, the 
player can clearly observe the movements of the enemy 
character. And even when the two characters are fighting in 
close, Since the character controlled by the player can 
quickly cope with an attack by the enemy character, the 
game will be more exiting. 
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FIG. 1 
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FIG. 2A 

FIG. 2B 
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FIG. 4 
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FIG. 8 
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FIG 10 
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FIG. 16 
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FIG. 20 
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COMPUTER GAME APPARATUS 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a computer game 
apparatus for displaying an image of Virtual space in a 
display Screen, and in the virtual Space a plurality of 
characters locate. 

0003 2. Related Arts 
0004. A computer game apparatus has become popular 
which is used when playing a game in Virtual space in which 
a player's character controlled by leverS operated by a 
player, combats an enemy character controlled by the game. 
0005. In such a game, when two characters in virtual 
Space are located at a distance, they carry weapons, Such as 
firearms, and try to disable or destroy each other by dis 
charging their weapons. But when they are close each other, 
they engage in hand-to-hand, unarmed combat. 
0006 During a game, the back of the player's character 
is displayed at the front Side in the image, and the enemy 
character is displayed at the far Side in the image. To display 
Such an image on the Screen, a point of View is set at the 
upper rear of the player's character in a coordinate System of 
the virtual Space and an image obtained when the Virtual 
Space is viewed from the point of view viewing toward the 
front direction of the player's character is displayed on the 
Screen in accordance with a predetermined coordinate trans 
formation process. 
0007. However, when the player's character is displayed 
at the front Side in the image with turning the back, and the 
enemy character is displayed on the far Side of the Screen 
with facing the player's character, in a combat with close 
distance between the two characters in the image, the two 
characters will overlap in the image. That is, Since the 
player's character is displayed at the front, the enemy 
character will be hidden by the player's character and it will 
be difficult for the player to observe that enemy character 
character's movements. 

SUMMARY OF THE INVENTION 

0008. It is, therefore, one objective of the present inven 
tion to provide a computer game apparatus which can So 
display images that during the course of a game in Virtual 
Space a player can clearly observe the movements of an 
enemy character, even when the two characters are very 
close. 

0009. To achieve the above objective, according to a first 
invention, it is provided a computer game apparatus for 
displaying an image of Virtual Space in which first and 
Second characters locate, the image being viewed from a first 
point in the Virtual Space to a direction from the first point 
to a Second point in the virtual space, comprising: 

0010 a first processor for obtaining positions of the 
first and Second characters in the Virtual Space; and 

0011 a second processor for setting the first or 
Second point in accordance with a distance between 
the positions of the first and Second characters which 
are aligned in the direction in the Virtual space. 
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0012. According to a second invention, it is provided a 
computer game apparatus according to the first invention, 
wherein when the distance between the positions of the first 
and Second characters is less than a predetermined distance, 
the Second processor calculates an angle of the direction 
with horizon in accordance with the distance, and Sets the 
first or Second point based on the angle. 
0013. According to a third invention, it is provided a 
computer game apparatus according to the Second invention, 
wherein the Second processor Sets the first point higher in a 
height direction as the distance is shorter, and Sets the first 
point lower in the height direction as the distance is longer. 
0014. According to a fourth invention, it is provided a 
computer game apparatus according to the third invention, 
wherein, when the angle is greater than a predetermined 
maximum angle, the Second processor Sets the first point in 
accordance with the predetermined maximum angle. 
0015 According to a fifth invention, it is provided a 
computer game apparatus according to the fourth invention, 
the predetermined maximum angle is approximately 40 
degrees. 

0016. According to a sixth invention, it is provided a 
computer game apparatus according to the Second invention, 
wherein when the first character approaches the Second 
character at a higher speed than a normal Speed, and the 
distance between the first and Second characters is less than 
a predetermined distance, the Second processor Sets the first 
point in accordance with an angle Smaller than the angle 
obtained by the calculation. 
0017 According to a seventh invention, it is provided a 
computer game apparatus according to the Sixth invention, 
wherein when the speed of the first character is returned to 
the normal Speed or the first character is halted, the Second 
processor Sets the first point in accordance with the angle 
obtained by the calculation. 
0018. According to an eighth invention, it is provided a 
computer game apparatus according to the first invention, 
wherein when the distance between the first and second 
characters is less than a predetermined distance, the Second 
processor Sets the first point as a distance between the first 
and Second points is shortened. 
0019. According to a ninth invention, it is provided a 
computer game apparatus according to the eighth invention, 
wherein the Second processor Sets the first point as the 
distance between the first and Second points is shortened in 
a first time period. 

0020. According to a tenth invention, it is provided a 
computer game apparatus according to the ninth invention, 
wherein when the first character approaches the Second 
character at a higher Speed than the normal Speed, the Second 
processor Sets the first point as the distance between the first 
and Second points is shortened in a Second time period which 
is shorter than the first time period. 
0021 According to an eleventh invention, it is provided 
a computer game apparatus according to the first invention, 
wherein the Second processor Sets the Second point at a first 
height in the height direction in Virtual Space, the first height 
being the vicinity of an upper portion of the other character, 
and when the distance between the first and Second charac 
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ters is less than a predetermined distance, the Second pro 
ceSSor Sets the Second point at a Second height higher than 
the first height. 
0022. According to a twelfth invention, it is provided a 
computer game apparatus according to the eleventh inven 
tion, wherein the Second processor moves the Second point 
from the first height to the second height in a third time 
period. 

0023. According to a thirteenth invention, it is provided 
a computer game apparatus according to the twelfth inven 
tion, wherein when the first character approaches the Second 
character at a higher Speed than the normal Speed, the Second 
processor moves the Second point from the first height to the 
Second height in a fourth time period which is shorter than 
the third time period. 
0024. According to a fourteenth invention, it is provided 
a computer game apparatus according to the eleventh inven 
tion, wherein the Second processor Sets the first point higher 
than the Second point. 
0.025 According to another invention of the present 
invention, it is provided a computer game apparatus for 
displaying an image of Virtual Space in which first and 
Second characters locate, the image being viewed from a first 
point in the Virtual Space to a direction from the first point 
to a Second point in the virtual space, comprising: 

0026 a first processor for obtaining movement of 
the first character in the Virtual space; and 

0027 a second processor for setting the first and 
Second points as the first character and a Second 
character are aligned in the direction when the first 
character is moving at a predetermined Speed. 

0028. For example, the second processor sets the first 
point along a line obtained by extending a line Segment 
which runs between one of points constituting the first 
character and their vicinity and one of points constituting the 
Second character and their vicinity toward the first character, 
and Sets the Second point along the line Segment or along a 
line obtained by extending the line Segment toward the 
Second character. 

0029 When the first and second point are so set, both the 
first and the Second characters are displayed on a display 
Screen even when the first character is moved. Therefore, the 
Second character, which is fighting with the first character 
manipulated by the player, is prevented from disappearing 
from the display screen due to the movement of the first 
character. This Setup of the first and Second point is effective 
especially for a virtual Space display wherein the first 
character can move in an arbitrary three-dimensional direc 
tion and the Second character tends to disappear from the 
display Screen. 
0.030. According to further another invention of the 
present invention, it is provided a computer game apparatus 
for displaying an image of Virtual space in which a first 
character and a plurality of other characterS face, the image 
being viewed from a first point in the Virtual Space to a 
direction from the first point to a Second point in the Virtual 
Space, comprising: 

0031 first processor for obtaining positions of the 
first character and the other characters in the virtual 
Space, and 
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0032 second processor for setting the first and sec 
ond points in accordance with relationship between 
the position of the first character and the position of 
the other characters. 

0033. In a game wherein the first character fights the 
other characters, the first and Second point are Set in accor 
dance with relationship between the position of the first 
character and the position of the other characters, and the 
Viewing direction is Switched to provide a display on which 
the relationship between the positions can easily be under 
stood. 

0034. The relationship between the positions is, for 
example, a distance between the first character and a Second 
character, of the plurality of characters, which is closest to 
the first character. 

0035 when the distance between the first character 
and the Second character in the virtual Space is 
greater than a predetermined distance, the Second 
processor Sets the first point and the Second point So 
that the first character and the Second character are 
displayed aligned in the depth direction of the image, 
and when the distance in the virtual Space is equal to 
or less than the predetermined distance, the Second 
processor Sets another first point and another Second 
point So that the first and the Second characters are 
displayed in the transverse direction on the image. 

0036. It is preferable that the first point and the second 
point are located higher by a predetermined height than the 
another first point and the another Second point. In addition, 
when the plurality of other characters are located within the 
predetermined distance, it is preferable that the Second 
processor Sets the another first point So as to increase an 
angle of another direction from the another first point to the 
another Second point with horizon. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0037 FIG. 1 is a diagram showing the external appear 
ance of a computer game apparatus according to the present 
invention; 
0038 FIGS. 2A and 2B are diagrams showing example 
images displayed on a Screen of the display for a three 
dimensional virtual space wherein characters C1 and C2 
combat each other; 
0039 FIG. 3 is a block diagram illustrating an example 
arrangement of a game unit according to the present inven 
tion which is built-in the computer game apparatus, 
0040 FIG. 4 is a diagram showing an example three 
dimensional virtual Space wherein characters C1 and C2 are 
located; 
0041 FIGS. 5A and 5B are diagrams showing normal 
point of view P and viewing direction R in virtual space; 
0042 FIG. 6 is a diagram showing an example screen of 
the display in accordance with FIGS. 5A and 5B; 
0043 FIGS. 7A and 7B are diagrams corresponding to 
FIGS. 5A and 5B when player's character C1 and an enemy 
character C2 are close each other; 
0044 FIG. 8 is a diagram showing an example screen on 
the display in accordance with FIGS. 7A and 7B; 
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004.5 FIGS. 9A and 9B are diagrams showing point of 
view P and viewing direction Raccording to a first embodi 
ment of the present invention when player's character C1 
and an enemy character C2 are close each other; 

0.046 FIG. 10 is a diagram showing an example screen 
of the display in accordance with FIGS. 9A and 9B; 

0047 FIGS. 11A and 11B are diagrams showing an 
example where the enemy character C2 is behind the play 
er's character C1 in Virtual Space; 

0.048 FIG. 12 is a diagram showing an example screen 
on the display in accordance with FIGS. 11A and 11B, 

0049 FIG. 13 is a flowchart for setting point of view P 
which corresponds to the distance between the player's 
character C1 and the enemy character C2, 

0050 FIG. 14 is a diagram showing the locations of 
cameras V when a virtual Space location constitutes a 
"ground Stage'; 

0051 FIG. 15 is a top view of the virtual space location 
in FIG. 14 for explaining point of view P. point of fixation 
Q and Viewing direction R in the ground Stage; 

0.052 FIG. 16 is a diagram showing the locations of 
cameras V when the virtual Space location is a “space Stage'; 

0053 FIG. 17 is a top view of the virtual space location 
in FIG. 16 for explaining point of view P. point of fixation 
Q and Viewing direction R in the Space Stage; 

0.054 FIG. 18 is a diagram showing screens on the 
display corresponding to the camera V1, V2 and V3 in 
FIGS. 16 and 17; 

0055 FIG. 19 is a flowchart according to a second 
embodiment of the present invention; 

0056 FIG. 20 is a diagram showing the direction a 
camera V is aimed when a player's character in Virtual space 
is positioned at a distance from a plurality of enemy char 
acterS, 

0057 FIG. 21 is a diagram showing an example screen 
on a display which corresponds to FIG. 20; 

0.058 FIG. 22 is a graph showing the direction the 
camera V is aimed when a player's character in Virtual space 
is near a plurality of enemy characters, 

0059 FIG. 23 is a graph showing the a pick-up range for 
the camera V in Virtual space; 

0060 FIG. 24 is a diagram showing an example screen 
on the display corresponding to FIG. 22; 

0061 FIG. 25 is a specific top view of a location in 
Virtual Space for explaining the Switching between viewing 
direction R, in FIG.20 and viewing direction R, in FIG.22; 

0.062 FIG. 26 is a diagram showing the direction the 
camera V is aimed in the example in FIG. 22 when a 
plurality of enemy characters are located within a predeter 
mined radius r in FIG. 25; and 

0063 FIG. 27 is a flowchart according to a third embodi 
ment of the present invention. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0064. The preferred embodiments of the present inven 
tion will now be described. It should be noted, however, that 
the technical Scope of the present invention is not limited to 
these embodiments. Also note that the same reference 
numerals are used throughout to denote corresponding or 
identical components in the drawings. 
0065 FIG. 1 is a diagram showing the external appear 
ance of a computer game apparatus (game unit) according to 
the present invention. In FIG. 1, two game units are coupled 
together. When a player occupies a Seat 1 and deposits a 
predetermined Sum in a coin slot (not shown), a game 
begins. A pseudo-three-dimensional virtual space wherein 
characters C1 and C2 combat each other is displayed onto a 
screen of a display 2, as is shown in FIGS. 2A and 2B. 
While watching the game Screen on the display 2, the player 
1 manipulates operation levers 3, each of which is fitted with 
a button, to control the character (hereinafter referred to as 
a “player's character”) C1 and combat the other character 
(hereinafter referred to as an enemy character) C2. 
0066 FIG. 3 is a block diagram illustrating an example 
game unit arrangement according to the present invention 
which is incorporated in the game apparatus. In FIG. 3, a 
block enclosed by a broken line is the section which is to be 
stored in the main body of the game unit. The following 
components, including a CPU, are interconnected by a bus 
100. 

0067. A CPU 101 executes a game based on a game 
program stored in a ROM 102. In a RAM 103 are stored 
predetermined game parameters, Such as coordinates in 
Virtual space for characters which are updated as the game 
progreSSeS. 

0068 These parameters are temporarily stored in the 
RAM 103 and are transmitted to a geometric processor 104 
which functions as coordinate Setting means. The geometric 
processor 104 performs specific coordinate transformations, 
which will later be described in detail, based on vertex data 
for polygons constituting characters and the background for 
a game in three-dimensional virtual space. Briefly Speaking, 
a predetermined coordinate System of a polygon Set in 
three-dimensional virtual Space are transformed into a coor 
dinate System based on a point of View which is a point Set 
in the virtual space for viewing the virtual Space from itself 
toward a viewing direction. 
0069. A rendering processor 105 is connected to the 
geometric processor 104, and a texture buffer 106 is con 
nected to the rendering processor 105. The vertex data for 
the polygons and texture data to be mapped onto the 
polygons are read from the ROM 102, and are temporarily 
stored in the texture buffer 106. The rendering processor 105 
employs the texture data for the polygons, which are Stored 
in the texture buffer 106, to provide coloring, shading and 
texture for the polygons. 
0070 Furthermore, the rendering processor 105 trans 
forms the coordinate system based on the point of view for 
the polygon in three-dimensional virtual space into two 
dimensional coordinate System in order to display the poly 
gon on the display 2. In a Z buffer 107 connected to the 
rendering processor 105 are Stored data, concerning the 
direction of the depth (Z direction), which are used to 
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transform the three-dimensional coordinates of the polygon 
and obtain the two-dimensional coordinates (e.g., Such data 
as which polygon should be displayed at the front). 
0071. A frame buffer 108 is connected to the output 
terminal of the rendering processor 105. Image data for one 
image on the screen are stored in the frame buffer 108. The 
image data for one image of the Screen are read from the 
frame buffer 108 and are converted into video signals by a 
Video processor 109, and the resultant data are Sequentially 
displayed on the display 2. 

0.072 An operating unit 3, which includes levers or 
Switches manipulated by a player, is connected to an I/O 
processor 10. Based on an operating Signal entered at the 
operating unit 3, the CPU 101 processes the coordinates of 
a character in Virtual Space, and transmits the result to the 
geometric processor 104. 

0.073 A Sound processor 111 is also connected to the bus 
100 to control tone generation for a PCM/FM sound source. 
A Sound memory 112 for Storing audio data is connected to 
the Sound generator 111. 

0.074 The digital audio data controlled by the sound 
processor 111 are converted into analog data by a D/A 
converter (not shown), and the resultant analog audio signals 
are transmitted to a speaker 113. 

0075. A method for processing the coordinates for a 
character will now be described. First, the locations of 
characters in Virtual Space are represented by position coor 
dinates (Xw, Yw, Zw) in the three-dimensional coordinate 
System (the predetermined coordinate System). In virtual 
Space, the position of the background, Such as a fixed object 
rather than characters, is also represented by the predeter 
mined coordinate System, and the Shifting of characters is 
regarded as the predetermined coordinate System change. 
Specifically, the position coordinates for characters are 
acquired through processing performed by the CPU 101 
based on information concerning distance and direction of 
shift, which is included in an operating Signal issued by the 
operating unit 3. 

0.076 On the display 2 a two-dimensional image is dis 
played, as viewed in a predetermined direction from a 
Specific point (point of View) in the predetermined coordi 
nate System of three-dimensional virtual Space. This gives a 
player the impression that an image has been displayed onto 
the Screen of a display 2 by a video camera located at a 
predetermined position in Virtual space. 

0077. When, for example, characters C1 and C2 are 
located in three-dimensional virtual space as is shown in 
FIG. 4, their position coordinates are determined by using 
the predetermined coordinates System (Xw, Yw, Zw). AS is 
shown in FIG. 4, the point of view (Xw, Yw, Zw) is 
positioned at the upper rear of the player's character C1 in 
the predetermined coordinate System, and the viewing direc 
tion R originating at a point of view P is Set So that it points, 
for example, toward a point of fixation Q(Xwo, Ywo, Zwo), 
which is a point viewed from the point of view, near the 
upper portion of the player's character C1 (e.g., a slightly 
higher portion than the head of the player's character C1). In 
the following drawings, including FIG. 4, the symbol for the 
virtual video camera V is shown at the point of view P to 
make the explanation easier. 
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0078. The coordinates of the individual characters in the 
predetermined coordinates System, based on the point of 
view P and the viewing direction R, are transformed by the 
geometric processor 104 in FIG. 3, which is the coordinate 
Second processor, into the coordinate System based on the 
point of view (X, Y, Z). Furthermore, to display the 
characters on the Screen, the rendering processor 105 in 
FIG. 3 transforms these coordinates into two-dimensional 
Screen coordinate System by a predetermined projection 
conversion. 

0079 A further explanation will be given for the point of 
view P and the viewing direction R in the predetermined 
coordinate System and a corresponding two-dimensional 
image on the display 2 in accordance with the coordinate 
System based on point of view. 
0080 FIGS. 5A and 5B are diagrams showing the nor 
mal point of view P and viewing direction R in virtual space 
and respectively showing virtual space viewed in directions 
D1 and D2 in FIG. 4. A distance L between the player's 
character C1 and an enemy character C2 in the predeter 
mined coordinate System is longer than a predetermined 
distance L1, which is a limit of a close range in which the 
two characters fight each other. As is shown in FIGS. 5A 
and 5B, the point of view P is located rear above the player's 
character C1. Specifically, the point of view P is located at 
a distance M1 from point of fixation Q1, which is located at 
a predetermined distance H1 from the lower end position of 
the player's character C1 in the height direction Yw. The 
viewing direction R from the point of view P1 to the point 
of fixation Q1 is downward relative to the horizontal direc 
tion at an angle 01. The angle 01 is, for example, 10 degrees. 
0081. In FIG. 6 is shown a screen on the display 2 
corresponding to FIGS.5A and 5B. As is shown in FIG. 6, 
when the player's character C1 and the enemy character C2 
Stand at predetermined distance L1 or farther, the enemy 
character C2 appears on the display 2 without overlapping 
the player's character C1. 
0082 FIGS. 7A and 7B are diagrams, corresponding to 
FIGS. 5A and 5B, showing the player's character C1 and 
the enemy character C2 when they are near each other. In 
FIG. 7A, the distance L between the characters C1 and C2 
is less than the predetermined distance L1. Therefore, on the 
Screen of the display 2, the enemy character C2 overlaps the 
player's character C1 at the front as is shown in FIG. 8. 
Thus, the player can not observe the movement of the 
portion of the enemy character C2 which is hidden by the 
player's character C1. 
0083) First Embodiment 
0084. According to a first embodiment of the present 
invention, therefore, the distance L between the player's 
character C1 and the enemy character C2 in Virtual Space is 
Shorter than a predetermined distance L1, and to be 
described later in detail, the Overlapping of the enemy 
character C2 and the character C1 on the Screen is prevented 
by changing the point of view P. 
0085 FIGS. 9A and 9B are diagrams, corresponding to 
FIGS. 7A and 7B, showing point of view P and viewing 
direction Raccording to the first embodiment of the present 
invention when the distance L between the two characters 
C1 and C2 is short. In FIGS. 9A and 9B point of view P2 
is located at a distance M2, which is shorter than the distance 
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M1, from point of fixation Q2, which from the lower end of 
the player's character C1 is positioned at a distance H2 
which is greater than the predetermined distance H1. Rela 
tive to the horizontal direction, the viewing direction R from 
the point of view P2 to point of fixation Q2 is downward at 
an angle 02 (e.g., 40 degrees), which is greater than 01. 
0086). In FIG. 10 is shown the screen of the display 2 in 
accordance with FIGS. 9A and 9B. As is described above, 
Since the angle in the viewing direction R2 is greater than 
that in the viewing direction R1, the point of view P2 is 
located higher than the point of view P in the direction of the 
height (direction Yw in FIG. 4). Therefore, a view when 
looking down from the point of view P2 is shown on the 
display 2. 

0087. Since the view looking down on the virtual space 
is as shown on the display 2, the characters C1 and C2 do 
not overlap each other on the Screen. 
0088. Therefore, the player can clearly observe the move 
ment of the enemy character, and even when the two 
characters approach each other and fight, the player can 
quickly cope with an attack by the enemy character. 
0089. The angle 02 is changed in accordance with the 
distance L between the characters C1 and C2 when the 
distance L becomes less than the predetermined distance L1. 
That is, as the player's character C1 approaches the enemy 
character C2 and the distance L is reduced to the predeter 
mined distance L1 and is then further shortened, the angle 02 
is increased and the point of view P2 is raised. An equation 
for calculating the angle 02 is represented by: 

02=arc tan(A1/L) (1) 
0090 wherein A1 is a predetermined constant. When the 
player's character C1 is positioned with a low attitude as is 
shown in FIG. 2B, a constant A2 smaller than the constant 
A1 is employed. 

0.091 In addition, when the angle 02 obtained by equa 
tion (1) is greater than predetermined maximum angle Omax 
(e.g., 40 degrees), the angle 02 is set, for example, to the 
maximum angle Omax. This is done for the following 
reasons. When the angle 02 is greater than the maxim angle 
0max, the point of view P is located immediately above the 
player's character C1. In this case, it is difficult for the player 
to apprehend the extent of the three-dimensional distance 
represented in the virtual Space view, or to distinguish 
between an upward and a downward attack by the enemy 
character C2. Therefore, to prevent the player from feeling 
clumsy, the maximum angle Omax, the upper limit for the 
angle 02, is Set. 
0092. The distance between the two characters C1 and C2 
is employed as the distance L in equation (1) when the 
player's character C1 faces the enemy character C2 as is 
shown in FIG. 7B. When, as is shown in FIG. 5B, the 
player's character C1 does not face the enemy character C2, 
the distance L between the two is the distance from the 
coordinate (not shown) of the center of the player's char 
acter C1 to an interSection S whereat a line extending in 
direction E1, in which the player's character C1 faces, 
intersects a line originating at the enemy character C2 and 
extending in direction E2 perpendicular to direction E1. 
0093. When the distance L between the characters C1 and 
C2 becomes less than the predetermined distance L1 as the 
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player's character C1 approaches the enemy character C2 at 
a higher Speed than normal, during this rapid movement, the 
Viewing angle 0, which is the angle formed by the viewing 
direction and the horizontal direction, is So Set that it is 
Smaller than the angle 02 which is acquired from equation 
(1) (e.g., is set to half of the angle 02). When the player's 
character C1 is halted, the Viewing angle 0 is set to the angle 
02 obtained by equation (1). In other words, while the 
player's character C1 is moving fast, changes in the viewing 
angle 0 are limited. This is because if the Viewing angle 0 is 
increased in accordance with equation (1) and the position of 
the point of view P is raised, the moving speed of the 
player's character C1, which the player can feel, is reduced. 
0094. Therefore, during the rapid movement of the play 
er's character C1, a predetermined limit is provided for the 
angle 02 obtained using equation (1). When the player's 
character C1 is halted, the point of view P2 is set to 
coordinate which correspond to the angle 02 obtained using 
equation (1). 
0.095. In FIG. 9A, the distance M2 between the point of 
view P2 and the point of fixation Q2 is shorter than the 
normal distance M1. If the Viewing angle 0 is increased and 
the position of the point of view P is raised, the sizes of the 
characters are reduced on the Screen, and it is almost 
impossible to clearly observe their movements. Therefore, 
when the two characters approach each other and the View 
ing angle 0 is increased, the distance between the point of 
view P2 and the point of fixation Q2 is shortened in order to 
prevent the sizes of the characters C1 and C2 displayed on 
the Screen from being reduced. 
0096. When the distance M1 is changed to the distance 
M2 at the time the distance L between the two characters 
becomes less than the distance L1, the view on the display 
2 changes So quickly it makes a player who is watching the 
Screen feel clumsy. Therefore, a predetermined period of 
time T1 is used to make the change from the distance M1 to 
the distance M2. Thus, the view displayed on the screen 
resembles the view obtained when a camera is Zoomed in on 
a Subject, and the player does not feel clumsy. 

0097. In addition, when the player's character C1 rapidly 
approaches the enemy character C2, and the distance L 
becomes shorter than the distance L1, a time T2, which is 
shorter than the time T1 (e.g., is shorter by 20% than T1), is 
spent for the change from the distance M1 to the distance 
M2 in order to emphasize the Speed. 

0098. In addition, when the distance L between the two 
characters is shorter than the predetermined distance L1, the 
position of the point of fixation is also raised from the height 
H1 to the height H2. The reason for this is as follows: when 
the distance L is shorter than the predetermined distance L1, 
the Viewing angle 0 is increased and the point of fixation P 
is raised So that the two characters do not overlap on the 
Screen. If only the viewing angle 0 is increased without 
changing the height of the point of fixation Q So that the 
characters do not overlap, the viewing angle 0 must be larger 
than necessary. Since the maximum angle Omax is provided 
for the above described reason, the increase in the viewing 
angle 0 must be limited. 
0099. Therefore, when the viewing angle 0 is increased 
and the position of the point of fixation Q is raised from the 
height H1 to the height H2, the position of the point of view 
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P is raised without the viewing angle 0 being increased more 
than necessary, So that the characters can be displayed 
without overlapping. 

0100 When the point of view P is set in advance, the 
point of fixation Q may be obtained based on the angle 0 
obtained using equation (1). 

0101. In some cases, the enemy character C2 moves 
behind the player's character C1 when the two are near each 
other. FIGS. 11A and 11B are diagrams of views in virtual 
space, taken in the directions D1 and D2 in FIG. 4, when the 
enemy character C2 is behind the player's character C1. 
FIG. 12 is a diagram showing the screen of the display 2 in 
this case. In FIG. 12, the enemy character C2 is displayed 
in front of the player's character C1. The point of view Pand 
the viewing angle 0 are determined, for example, as follows. 

0102 Since the two characters are at close range, viewed 
from the normal point of view P1 in FIG. 5 they overlap on 
the screen of the display 2, as is shown in FIG. 6. However, 
Since the enemy character C2 is displayed in the front in 
FIG. 12, the enemy character C2 is not hidden by the 
player's character C1 as in FIG. 6. Further, since the 
player's character C1 is controlled by the player, the 
manipulation by the player is not affected even if the 
player's character C1 is partially hidden by the enemy 
character C2. 

0103) In this case, therefore, the viewing angle 0 need not 
be increased too much, and need not be delicately changed 
using equation (1) in accordance with the distance L Sepa 
rating the two characters. In addition, as is shown in FIGS. 
11A and 11B, point of view P3 is set at a position above the 
point of fixation Q1 at a viewing angle 03 (e.g., 22 degrees), 
which is slightly greater than the normal angle 01. The 
Viewing angle 03 in Viewing direction R3 is fixed regardless 
of how the distance L between the characters changes as they 
approach each other. 

0104 Distance M3 between the point of view P3 and the 
point of fixation Q1 is Set So that it is greater than the 
distance M1 in FIG. 4. This is done because the size of the 
enemy character C2 when it is displayed at the front of the 
Screen is prevented from being increased. 

0105 FIG. 13 is a flowchart for setting the point of view 
P which corresponds to the distance between the characters 
C1 and C2. First, at step S1 a check is performed to 
determine whether the distance between the player's char 
acter C1 and the enemy character C2 is not greater than a 
predetermined distance L1. When at step S1 the distance L 
is equal to or greater than the predetermined distance L1, 
next step is step S5. 

0106 That is, step S5 corresponds to the case shown in 
FIG. 4. The point of view P is P1, which is separated from 
the point of fixation Q1 by the distance M1 and is positioned 
at height H1 above the lower end of the player's character 
C1, and which, at the angle 01 relative to the horizontal 
direction, is located above the point of fixation Q and to the 
rear of the player's character C1. 

0107. When at step S1 the distance L is less than the 
predetermined distance L1, at Step S2 a check is performed 
to determine whether the enemy character C2 is present 
behind the player's character C1. When it is ascertained at 
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step S2 that the enemy character C2 is behind the player's 
character C1, next step is step S8. 

0108 That is, step S8 corresponds to the case in FIG. 11. 
i15 The point of view P is P3, which is located at the distance 
M3 from the point of fixation Q1 positioned at the height H1 
above the lower end of the player's character C1, and which, 
at the angle 03 relative to the horizontal direction, is located 
above the point of fixation Q1 and to the rear of the player's 
character C1. 

0109 When at step S2 the enemy character C2 is facing 
the player's character C1, next step is step S3. Step S3 
corresponds to the case in FIG. 9, and the viewing angle 02 
is obtained by using equation (1). When the obtained angle 
02 is Smaller than the maximum angle Omax, next Step is 
step S7. The point of view P is P2, which is located at the 
distance M2 from the point of fixation Q2 which is posi 
tioned at the height H2 which is greater than the height H1, 
and which, at the angle 02 relative to the horizontal direc 
tion, is located above the point of fixation Q2 and to the rear 
of the player's character C1. 

0110. When the obtained viewing angle 02 is equal to or 
greater than the maximum angle Omax, next Step is Step S6. 
The point of view P is P2, which is located at the distance 
M2 from the point of fixation Q2 which is positioned at the 
height H2 which is greater than the height H1, and which, at 
the maximum angle Omax relative to the horizontal direc 
tion, is located above the point of fixation Q2 and to the rear 
of the player's character C1. 

0111. In the first embodiment of the present invention, the 
point of view and the point of fixation are obtained by using 
equation (1), but they may be obtained without any calcu 
lations being performed. For example, a table for point of 
ViewS and point of fixations which are determined in 
advance in accordance with distances between two charac 
ters may be stored in a memory (e.g., the ROM 102 in FIG. 
3) of the computer game apparatus. 

0112 In this embodiment, the enemy character C2 is not 
limited to a Single character, and there may be a plurality of 
enemy characters C2. In this case, the point of View and the 
point of fixation may be changed in accordance with the 
distance between the player's character C1 and an interme 
diate position located among a plurality of enemy charac 
terS. 

0113 Further, the first embodiment is not limited to the 
above described combat game. For example, for a skiing 
game in which a player can enjoy virtual skiing by the 
manipulation of a virtual skier on the display 2, the point of 
View and the point of fixation may be changed in accordance 
with the distance between the Skier and an obstacle. 

0114 Second Embodiment 

0115) A second embodiment of the present invention will 
now be described. In the above combat game wherein the 
player's character C1 combats an enemy character C2 in 
Virtual space, there are a “ground Stage' whereat the char 
acters fight in a Specific ground location Set in Virtual Space, 
and a “space Stage' whereat the characters combats in a 
Space universe wherein they can move to arbitrary three 
dimensional positions. These two stages are Selected by the 
player, or appear as the game progresses. In this embodi 
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ment, the position of a video camera V (e.g., the point of 
view Pand the point of fixation Q) is changed in accordance 
with a Selected Stage. 
0116 Moving modes for the player's character C1 will 
now be described. A “normal mode” and a "dash mode” are 
prepared as the moving modes for the player's character C1. 
The normal mode is Selected by the player manipulating the 
levers of the operating unit 3, without depressing any button 
thereof. In the normal mode, So long as the lever is inclined, 
the player's character C1 continues to move at Speed V1 in 
the direction of inclination of the lever. 

0117 The dash mode is selected by the player by manipu 
lating a lever while depressing a button. In the dash mode, 
So long as the lever is inclined, the player's character C1 
continues to move at Speed V2, which is greater than the 
speed V1, in the direction of inclination of the lever. There 
fore, by Switching between the two modes which provide 
different moving Speeds for the player's character C1, the 
player controls the player's character C1 while it fights the 
enemy character C2. 
0118 FIG. 14 is a diagram for explaining the position of 
the camera V when the ground Stage is Selected in Virtual 
space, and FIG. 15 is a top view of the virtual space location 
in FIG. 14, showing the point of view P, the point of fixation 
Q and the viewing direction R. As is shown in FIG. 15, 
when the two characters C1 and C2 face each other in static 
positions in the ground Stage, a view taken at the camera 
position V1 is displayed on the Screen. That is, point of view 
Pv is set to the rear of the player's character C1 as in the 
first embodiment, and Viewing direction Ry, extending 
from the point of view P, is Set, for example, facing 
toward point of fixation Qv at the position of the player's 
character C1. In other words, the viewing direction R 
progresses forward from the player's character C1. There 
fore, as in FIG. 6, the player's character C1 is displayed at 
the front of the display 2, and the enemy character C2 is 
displayed at the rear in the Screen. 
0119 When the player's character C1 is to move in the 
normal mode or in the dash mode, the player's character C1 
faces in the moving direction. Therefore, a view taken at the 
camera position V2 is shown on the display 2. That is, at the 
time the player's character C1 moves, point of view P is 
set at the rear relative to the direction of movement of the 
player's character C1, and point of fixation Qva is Set at the 
position of the player's character C1, as is shown in FIG. 15. 
Thus, the Viewing direction R v corresponds to the forward 
direction of the player's character C1, i.e., the direction of 
movement (in FIG. 14, in the dash mode the player's 
character C1 moves to the right with respect to the enemy 
character C2). Therefore, when the player's character C1 
moves in a direction different from the direction leading to 
the enemy character C2, the enemy character C2 disappears 
from the Screen of the display 2. 
0120 When the player's character C1 moves to the right 
or to the left of the enemy character C2, the enemy character 
C2 disappears from the Screen. However, in the ground 
Stage, Since the two characters C1 and C2 are located on a 
Virtual Stage and their movements are limited only to those 
possible on the ground, even when the enemy character C2 
disappears from the Screen, the player can comparatively 
easily find the location of the enemy character C2. In other 
words, the player can always find the enemy character C2 by 
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changing the direction the player's character C1 is facing 
and observing the ground over a range of 360 degrees. 

0121 FIG. 16 is a diagram showing the position of the 
camera V when the Space Stage is Selected in Virtual Space, 
and FIG. 17 is a top view of space stage in virtual space in 
FIG. 16 for explaining the point of view P, the point of 
fixation Q and the viewing direction R. As is shown in FIG. 
17, when the two characters C1 and C2 facing each other in 
Static positions in the Space Stage, a view obtained at the 
position of the camera V1 is displayed on the Screen of the 
display 2. That is, as in the ground Stage, the point of view 
Pv is set to the rear of the player's character c1, the point 
of fixation Qv is Set at the position of the player's character 
C1, and the viewing direction R v is Set forward of the 
player's character C1. 

0122). In the Space stage, the player's character C1 and the 
enemy character C2 can freely move in three dimensions. 
Therefore, unlike the ground Stage, they can freely move not 
only horizontally but vertically. In this case, if the same 
point of view P and point of fixation Q as those for the 
ground Stage are Set, when the direction of the player's 
character C1 is facing is changed as it moves, the point of 
view P and the viewing direction R (see the position of the 
camera V2 in FIG. 15) are changed, and the enemy char 
acter C2 disappears from the Screen of the display 2. 

0123. Once the location of the enemy character C2 in the 
Space Stage is lost, unlike in the ground Stage, it is difficult 
to find the position of the enemy character C2 because the 
player must perform a three-dimensional virtual space 
Search. 

0.124 Especially when the player's character C1 moves 
in the dash mode, at a greater Speed than in the normal mode, 
the distance between the two characters C1 and C2 in virtual 
Space is rapidly expanded within a short time, So that it is 
more difficult to find the position of the enemy character C2 
once the character C1 has moved. 

0.125. In the second embodiment, therefore, the point of 
view P and the point of fixation Q are so set that, when the 
player's character C1 moves in the dash mode in the Space 
Stage, the enemy character C2 does not disappear from the 
Screen. Specifically, as is shown by the camera positions V2 
and V3 in FIG. 17, the point of views P and Pya and the 
point of fixations Qva and Qva are So Set that the player's 
character C1 and the enemy character C2 are aligned in the 
Viewing directions Rv2 and R vs. 

0.126 More specifically, the point of views P2 and P. 
are set on a line obtained by extending toward the player's 
character C1 a line Segment which runs between the coor 
dinates for the enemy character C2, or one of the nearby 
coordinates (preferably the coordinates near the waist of the 
enemy character C2), and the coordinates for the player's 
character C1 or one of the nearby coordinates (preferably, 
coordinates at a predetermined distance above the head of 
the player's character C1). 

0127. The point of fixations Qva and Qva are set on the 
line Segment or a line which is obtained by extending the 
line Segment toward the enemy character C2, and are, for 
example, coordinates near the waist of the enemy character 
C2. Therefore, Since the viewing directions R v and R v 
from the respective point of ViewS Pv2 and Pv are those 
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directed toward the enemy character C2, the enemy char 
acter C2 does not disappear from the Screen of the display 
2. 

0128. Furthermore, since the player's character C1 is 
present in front of the enemy character C2 in the viewing 
directions R and R the player's character C1 is also 
displayed on the Screen. 
0129. After the player's character C1 has moved, it is 
halted facing the enemy character C2. At this time, even 
when the point of view P is set to the rear of the player's 
character C1, and the point of fixation Q is Set at the position 
of the player's character C1, the enemy character C2 is 
located in the Viewing direction R, and does not in this case 
disappear from the Screen. 
0130. Therefore, even if the enemy character C2 disap 
pears from the Screen during the game, the player can obtain 
a view of the enemy character C2 on the Screen by moving 
the player's character C1 in the dash mode. 
0131). In FIGS. 18A, 18B and 18C are shown the screens 
of the display 2 which correspond to the cameras V1,V2 and 
V3 in FIGS. 16 and 17. In FIG. 18A is shown a view taken 
by the camera V1 when the position of the player's character 
C1 is static, facing the enemy character C1, as in FIG. 6. In 
FIGS. 18B and 18C are shown respective views taken by 
the cameras V2 and V3, where the player's character C1 is 
moving to the right of the Screen in the dash mode. The point 
of view P is not set to the rear of the player's character C1, 
but, as is described above, is located along a line obtained by 
extending toward the player's character C1 a line Segment 
which connects the position of the enemy character C2 and 
the position of the player's character C1. The point of 
fixation Q is located at the position of the enemy character 
C2. 

0132) Even when the player's character C1 is moving, 
therefore, the enemy character C2 is constantly located 
Substantially in the center of the Screen and does not 
disappear, and the player's character C1 is also displayed on 
the lower portion of the Screen. Thus, the player can move 
the player's character C1 in the dash mode while continuing 
to monitor the position of the enemy character C2, So that the 
player does not lose Sight of the enemy character C2 and can 
restart the combat with the enemy character C2 immediately 
after the player's character C1 has been moved. In this 
manner, the player can enjoy the combat with the enemy 
character C2 during a more extended period of time within 
a limited game period. 

0133 FIG. 19 is a flowchart showing the second embodi 
ment of the present invention. When the lever is manipulated 
at Step S1 and the button is depressed at Step S2, the player's 
character C2 moves in the dash mode. At Step S3 a check is 
performed to determine whether a current Stage of a game is 
the Space Stage or the ground Stage. 

0134) When the current stage is the Space Stage, at Step 
S4, the point of view P is Set along a line Segment which 
connects the player's character C1 and the enemy character 
C2, and the point of fixation Q is set at the position of the 
enemy character C2, as is described above, so that both 110 
characters C1 and C2 are displayed on the Screen. 
0135 When at step S2 the button is not depressed (i.e., 
the normal mode is selected) and at Step S3 the current stage 
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is the ground Stage, and at Step S5 the normal point of view 
P and point of fixation Q are set. That is, the point of view 
P is set to the rear of the player's character C1 and the point 
of fixation Q is Set at the position of the player's character 
C1. Therefore, the viewing direction R is one in which the 
player's character C1 advances. 
0.136. In the second embodiment, when in the space stage 
the player's character C1 moves in the normal mode, the 
point of view P and the point of fixation Q employed for the 
dash mode may be set. 
0.137 AS is described above, in the space stage, unlike in 
the ground Stage, the enemy character C2 does not disappear 
from the Screen even when the player's character C1 is 
moving, So that the player does not lose Sight of the enemy 
character C2. 

0.138. In some cases the enemy character C2 moves while 
the player's character C1 is moving. With the above 
described point of view P and the point of fixation Q, the 
enemy character C2 is always positioned in the center of the 
Screen, even when moving, So that a player can not under 
stand its movement direction. Therefore, when not only the 
player's character C1 but also the enemy character C2 
moves, it is preferable that the display position of the enemy 
character C2 be shifted a predetermined distance in the 
direction of movement, and when the enemy character C2 
moves, the point of fixation Q be shifted a predetermined 
distance in a direction opposite to the direction of move 
ment. As a result, the position of the enemy character C2 on 
the Screen is shifted from the center of the Screen in the 
movement direction, So that the player can easily apprehend 
in which direction the enemy character C2 is moving. 
013:9) Third Embodiment 
0140. A third embodiment of the present invention will 
now be described. In addition to the one-to-one combat 
game using virtual Space as described in the above embodi 
ment, is a one-to-multiple combat game will be described in 
the third embodiment. 

0.141. In a one-to-multiple combat game, a player's char 
acter C1 and a plurality of enemy characters are displayed on 
the Screen. The direction of camera V at this time (viewing 
direction R defined by the point of view P and the point of 
fixation Q) is Set in accordance with the relationship 
between the position of the player's character and positions 
of a plurality of enemy characters, as will be described later. 
0.142 FIG. 20 is a diagram showing the direction of the 
camera V when the player's character at a distance from a 
plurality of enemy characters in Virtual space. Specifically, 
the distance between the player's character C1 and the 
nearest enemy character C2 is greater than a predetermined 
radius r (e.g., 3.5 m in the virtual space). The distance 
between the player's character C1 and the nearest character 
C2 is Selected because it is assumed that the nearest char 
acter C2 will be the first to approach the player's character 
C1 and fight it. 

0143. In this case, the camera V is so positioned that the 
player's character C1 and the enemy character C2 are 
aligned along the viewing direction R. In other words, the 
Viewing direction R is So Set that the player's character C1 
is displayed at the front in the image and the enemy 
character C2 is displayed at the rear in the image. More 



US 2001/0O26284 A1 

Specifically, the point of View P is Set along a line extending 
in a direction opposite the direction leading toward the 
nearest enemy character C2 from the point of fixation Q, 
which is located at a predetermined height H above the 
lower end of the player's character C1 in the direction of 
height (in the Yw direction). The line defined by the viewing 
direction R, which extends from the point of view P to the 
point of fixation Q, points downward at an angle 0a relative 
to the horizontal direction. The angle 0a is, for example, 12.5 
degrees. 

014.4 FIG. 21 is a diagram showing an example screen 
for the display 2 corresponding to FIG. 20. AS is shown in 
FIG. 21, as the virtual space is viewed from the viewing 
direction R, the player's character C1 is displayed at the 
front on the Screen, and a plurality of enemy characterS C2, 
C3 and C4 are displayed at the rear in the image. 
0145 Since the player's character C1 is displayed at the 
front and thus the player has Substantially the Same View as 
has the player's character C1, to the player it seems as 
though he or she were the player's character C1, and is thus 
provided a more natural view. In addition, the enemy char 
acters, who are at a distance, can be displayed on the Screen 
without reducing the display Size of the player's character 
C1. 

0146 FIG. 22 is a graph showing the direction of aim of 
the camera V when the player's character C1 is near a 
plurality of enemy characters in Virtual Space. Specifically, 
the distance between the player's character C1 and the 
nearest enemy character C2 is, for example, leSS than a 
predetermined radius (3.5 m). 
0147 In this case, the camera V is so positioned that the 
player's character C1 and the nearest enemy character C2 
are located at the left (right) and at the right (left) relative to 
the Viewing direction. 

0148 FIG. 22 is a graph showing the direction of aim of 
the camera V when the player's character C1 is near a 
plurality of enemy characters in Virtual Space. Specifically 
the distance between the player's character C1 and the 
nearest enemy character C2 is, for example, less than a 
predetermined radius (3.5 m). 
0149. In this case, the camera V is so positioned that the 
player's character C1 and the nearest enemy character C2 
are located at the left (right) and at the right (left) relative to 
the Viewing direction R is So Set that the player's character 
C1 and the nearest enemy character C2 are displayed Side by 
on the Screen. 

0150 More specifically, point of view P is set on a line 
which extends, Substantially perpendicular to a line Segment 
S connecting the player's character C1 and the nearest 
enemy character C2, from the point of fixation Q," which is 
positioned at the height H and constitutes the coordinates of 
the middle point of the line segment S. The viewing direc 
tion R, extending from the point of view P to the point of 
fixation Q, is inclined downward at an angle 0, relative to 
the horizontal direction. The angle 0" as well as the angle 0. 
is approximately 12.5 degrees. 

0151. The height H is set smaller than the height H by 
a predetermined height DH (e.g., 1 m in Virtual space). Thus, 
the point of view P, and the point of fixation Q, are also Set 
lower by a distance equal to the predetermined height DH, 
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and therefore, the Viewing direction R is lower by the 
predetermined height DH than the viewing direction R, 
which is obtained when it is assumed that the viewing 
direction R is changed at the height H. The reason for this 
will be explained below. 
0152. In FIG. 22, assume that besides the nearest enemy 
character C2, an enemy character C5 exists within the 
predetermined radius r and very near the camera V. In this 
case, when a high Viewing direction R is Set, the enemy 
character CS falls outside the projection range of the camera 
V, even though it is within the predetermined ranger, and is 
therefore not displayed on the Screen. 
0153 FIG. 23 is a diagram showing the shooting range 
of the camera V in virtual space. As is shown in FIG. 23, 
when the enemy character CS is positioned very near the 
camera V, enemy character CS can be taken in shooting 
range W in the viewing direction R, and can be displayed on 
the Screen. In shooting range W in the viewing direction R, 
which is higher than the viewing direction R, the enemy 
character CS can not be taken by the camera V and can not 
be displayed on the Screen. In order to avoid this problem, 
the height H for the viewing direction R is Set Smaller than 
the height H of the viewing direction R. 
0154) In addition, when the player's character C1 and the 
enemy character C2 Separated from each other as is shown 
in FIG. 20, no enemy character is located near the camera 
V. Therefore, the viewing direction R is Set high and a 
wide-range view of virtual space wherein a plurality of 
enemy characters are present can be displayed on the Screen. 
O155 AS is apparent from the above description, the 
angle 0 for the viewing direction R, and the angle 0 for the 
viewing direction R are the same. 
0156 FIG. 24 is a diagram showing an example screen 
of the display 2 corresponding to FIG. 22. AS is apparent in 
FIG. 24, since the virtual space is viewed from the viewing 
direction R, the player's character C1 and the nearest 
enemy character C2 are displayed Side by Side on the Screen. 
O157 Since the player's character C1 and the enemy 
character C2 are displayed in the transverse direction on the 
Screen, i.e., located Side by Side, the player can more easily 
understand how far apart the characters C1 and C2 are than 
when they are arranged toward the rear on the Screen as is 
shown in FIG. 21. For a combat game wherein characters 
fight at close quarter, it is preferable that the player's 
character C1 and the enemy character C2 be So displayed on 
the Screen that the distance between the two can be readily 
perceived. 
0158 FIG. 25 is a specific top view of a location in 
Virtual Space for explaining the Switching in the viewing 
direction R, in FIG. 20 and in the viewing direction R, in 
FIG.22. In FIG.25, when the distance between the player's 
character C1 and the enemy character C2 is equal to a 
predetermined radius R, the camera V spends a predeter 
mined period of time moving from the point of view Pa to 
the point of view P' while drawing a circle at the point of 
fixation Q. Therefore, the Screen is gradually changed in 
accordance with changes in the position of the camera V 
until the camera V reaches the point of view P. from the 
point of View P, So that the image is changed Smoothly. 
0159 FIG. 26 is a graph showing the direction the 
camera V faces in the case in FIG.22, i.e., when the distance 
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between the player's character C1 and the nearest enemy 
character c2 is less than the predetermined radius r, and 
when a plurality of enemy characters are present within the 
radius r. 

0160 An angle 0 in viewing direction R is set So it is 
greater than the angle 0 in the viewing direction R. More 
Specifically, the point of View P in the viewing direction R 
is set higher than the point of view P, and the point of 
fixation Q is the same as the point of fixation Q. And the 
angle 0 is, for example, 30 degrees. 
0.161 The angle 0 is set greater than the angle 0 for the 
following reasons. When many characters are present in 
Such a narrow range that a plurality of enemy characters 
(e.g., more than three) exist within the predetermined radius 
r, the enemy characters, or the player's character C1 and the 
enemy characters, will overlap in the image. In this case, the 
character at the rear will be hidden by the front character, 
and the player will not be able to watch the movement of the 
hidden character. Especially when the player's character C1 
fights the enemy character hidden at the rear, the player can 
not watch the movement of the enemy character and can not 
avoid an attack by the enemy character. 
0162. In order to prevent an Such inconvenience, when 
many characters are present within a Small range, the angle 
for the Viewing direction is increased to provide a view 
wherein Virtual space is viewed from above, So that the 
characters do not overlap each other. 
0163 Therefore, since a player can clearly identify the 
movement of the enemy character at the rear in the image, 
the player's character C1 can quickly cope with an attack by 
that enemy character. 

0164 FIG. 27 is a flowchart for the third embodiment of 
the present invention. At step S11 the distance between the 
player's character C1 and the nearest enemy character C2 is 
examined. When the distance between the two characters is 
greater than the predetermined radius r, next step is Step S13, 
whereat a view in the viewing direction R is displayed 
which has been explained while referring to FIGS. 20 and 
21, i.e., a view wherein the player's character C1 and the 
enemy character C2 are aligned at the rear. 

01.65 When the distance between the two characters is 
equal to or Smaller than the predetermined radius r, next Step 
is Step S12, whereat the number of enemy characters present 
within the predetermined radius r is examined. When, at Step 
S12, the number of enemy characters is Smaller than a 
predetermined number (e.g., three), program control 
advances to Step S14, whereat a view in the viewing 
direction R, i.e., the player's character C1, the enemy 
character C2, etc., is displayed in the transverse direction in 
the image. 

0166 When at step S12 the number of enemy characters 
is greater than the predetermined number, next Step is Step 
S15, whereat a view is displayed in the viewing direction R. 
which is So inclined that it points upward more than does the 
Viewing direction R. 
0167 According to the present invention, when the char 
acters approach each other in Virtual space in a game, the 
point of View in Virtual Space is raised, So that a view is 
displayed on the Screen where the activity in Virtual space is 
looked down on. Therefore, Since the character manipulated 
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by the player and the enemy character do not overlap in the 
image, the player can clearly observe the movements of the 
enemy character. And even when the two characters are 
fighting in close, Since the character controlled by the player 
can quickly cope with an attack by the enemy character, the 
game will be more exiting. 
0.168. In addition, since an upper limit is provided for the 
rising of the point of View, Setting the point of view 
immediately above a character can be prevented So that there 
is no deterioration of the Sensation that three-dimensional 
distances in Virtual Space are displayed on the Screen. 
0169. The point of view and the point of fixation can be 
So Set that both the player's character and the enemy 
character can be displayed on the Screen, even when one or 
both of them are moving in arbitrary directions in three 
dimensional virtual Space. As a result, the enemy character 
will not disappear from the Screen, and the player will not 
lose Sight of the enemy character. 
0170 Since, for the one-to-multiple combat game the 
Viewing direction is changed in accordance with the posi 
tional relationship existing between the player's character 
C1 and the enemy characters, a view can be provided which 
makes it easy for the player to understand the relationship 
between the positions of the player's character and the 
enemy character C2. 

What is claimed is: 
1. A computer game apparatus for displaying an image of 

Virtual space in which first and Second characters locate, the 
image being viewed from a first point in the virtual Space to 
a direction from the first point to a Second point in the Virtual 
Space, comprising: 

a first processor for obtaining positions of the first and 
Second characters in the Virtual Space, and 

a Second processor for Setting the first or Second point in 
accordance with a distance between the positions of the 
first and Second characters which are aligned in the 
direction in the Virtual Space. 

2. A computer game apparatus according to claim 1, 
wherein, when the distance between the positions of the first 
and Second characters is less than a predetermined distance, 
the Second processor calculates an angle of the direction 
with horizon in accordance with the distance, and Sets the 
first or Second point based on the angle. 

3. A computer game apparatus according to claim 1, 
wherein the Second processor Sets the first point higher in a 
height direction as the distance is shorter, and Sets the first 
point lower in the height direction as the distance is longer. 

4. A computer game apparatus according to claim 2, 
wherein, when the angle is greater than a predetermined 
maximum angle, the Second processor Sets the first point in 
accordance with the predetermined maximum angle. 

5. A computer game apparatus according to claim 4, 
wherein the predetermined maximum angle is approxi 
mately 40 degrees. 

6. A computer game apparatus according to claim 2, 
wherein when the first character approaches the Second 
character at a higher speed than a normal Speed, and the 
distance between the first and Second characters is less than 
a predetermined distance, the Second processor Sets the first 
point in accordance with an angle Smaller than the angle 
obtained by the calculation. 
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7. A computer game apparatus according to claim 6, 
wherein, when the Speed of the first character is returned to 
the normal Speed or the first character is halted, the Second 
processor Sets the first point in accordance with the angle 
obtained by the calculation. 

8. A computer game apparatus according to claim 1, 
wherein, when the distance between the first and Second 
characters is less than a predetermined distance, the Second 
processor Sets the first point as a distance between the first 
and Second points is shortened. 

9. A computer game apparatus according to claim 8, 
wherein the Second processor Sets the first point as the 
distance between the first and Second points is shortened in 
a first time period. 

10. A computer game apparatus according to claim 9, 
wherein, when the first character approaches the Second 
character at a higher Speed than the normal Speed, the Second 
processor Sets the first point as the distance between the first 
and Second points is shortened in a Second time period which 
is shorter than the first time period. 

11. A computer game apparatus according to claim 1, 
wherein the Second processor Sets the Second point at a first 
height in the height direction in Virtual Space, the first height 
being the vicinity of an upper portion of the other character, 
and when the distance between the first and Second charac 
ters is less than a predetermined distance, the Second pro 
ceSSor Sets the Second point at a Second height higher than 
the first height. 

12. A computer game apparatus according to claim 11, 
wherein the Second processor moves the Second point from 
the first height to the Second height in a third time period. 

13. A computer game apparatus according to claim 12, 
wherein, when the first character approaches the Second 
character at a higher Speed than the normal Speed, the Second 
processor moves the Second point from the first height to the 
Second height in a fourth time period which is shorter than 
the third time period. 

14. A computer game apparatus according to claim 11, 
wherein the Second processor Sets the first point higher than 
the Second point. 

15. A method for displaying an image of Virtual Space in 
which first and Second characters locate, the image being 
Viewed from a first point in the virtual Space to a direction 
from the first point to a Second point in the virtual Space, 
comprising the Steps of: 

obtaining positions of the first and Second characters in 
the Virtual Space; and 

Setting the first or Second point in accordance with a 
distance between the positions of the first and Second 
characters which are aligned in the direction in the 
Virtual space. 

16. The method according to claim 15, further comprising 
the Steps of: 

calculating an angle of the direction with horizon in 
accordance with the distance, when the distance 
between the positions of the first and Second characters 
is less than a predetermined distance; and 

Setting the first or Second point based on the angle. 
17. The method according to claim 15, further comprising 

the step of: 
Setting the first point higher in a height direction as the 

distance is shorter. 
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18. The method according to claim 15, further comprising 
the step of: 

Setting the first point as a distance between the first and 
Second points is shortened when the distance between 
the first and Second characters is less than a predeter 
mined distance. 

19. The method according to claim 15, further comprising 
the Steps of: 

Setting the Second point at a first height in the height 
direction in Virtual space, the first height being the 
vicinity of an upper portion of the other character; 

Setting the Second point at a Second height higher than the 
first height when the distance between the first and 
Second characters is less than a predetermined distance. 

20. A medium having a computer game program for 
executing a game and displaying an image of Virtual Space 
in which first and Second characters locate, the image being 
Viewed from a first point in the virtual Space to a direction 
from the first point to a Second point in the virtual Space, the 
computer program comprising the Steps of: 

obtaining positions of the first and Second characters in 
the Virtual Space; and 

Setting the first or Second point in accordance with a 
distance between the positions of the first and Second 
characters which are aligned in the direction in the 
Virtual space. 

21. The medium according to claim 20, the computer 
game program further comprising the Steps of: 

calculating an angle of the direction with horizon in 
accordance with the distance, when the distance 
between the positions of the first and Second characters 
is less than a predetermined distance; and 

Setting the first or Second point based on the angle. 
22. The medium according to claim 20, the computer 

game program further comprising the Step of: 
Setting the first point higher in a height direction as the 

distance is shorter. 
23. The medium according to claim 20, the computer 

game program further comprising the Step of: 

Setting the first point as a distance between the first and 
Second points is shortened when the distance between 
the first and Second characters is less than a predeter 
mined distance. 

24. The medium according to claim 20, the computer 
game program further comprising the Steps of: 

Setting the Second point at a first height in the height 
direction in Virtual space, the first height being the 
vicinity of an upper portion of the other character; 

Setting the Second point at a Second height higher than the 
first height when the distance between the first and 
Second characters is less than a predetermined distance. 

25. A computer game apparatus for displaying an image 
of Virtual space in which first and Second characters locate, 
the image being viewed from a first point in the virtual space 
to a direction from the first point to a Second point in the 
Virtual Space, comprising: 

a first processor for obtaining movement of the first 
character in the virtual Space; and 
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a Second processor for Setting the first and Second points 
as the first character and a Second character are aligned 
in the direction when the first character is moving at a 
predetermined speed. 

26. The computer game apparatus according to claim 25, 
wherein the Second processor Sets the first point along a line 
obtained by extending a line Segment which runs between 
one of points constituting the first character and their vicin 
ity and one of points constituting the Second character and 
their vicinity toward the first character, and Sets the Second 
point along the line Segment or along a line obtained by 
extending the line Segment toward the Second character. 

27. The computer game apparatus according to claim 25, 
wherein, when the first character is moving at a first Speed 
or at a Second Speed higher than the first Speed, the prede 
termined speed is the Second Speed. 

28. The computer game apparatus according to claim 25, 
wherein the Virtual Space is space wherein the first and 
Second characters are capable of moving in arbitrary direc 
tions in three dimensions. 

29. The computer game apparatus according to claim 25, 
wherein when the Second character moves, the Second 
processor shifts the Second point with a predetermined 
distance in a direction opposite to a direction in which the 
Second character moves. 

30. A computer game apparatus for displaying an image 
of Virtual space in which a first character and a plurality of 
other characters face, the image being viewed from a first 
point in the Virtual Space to a direction from the first point 
to a Second point in the virtual space, comprising: 

a first processor for obtaining positions of the first char 
acter and the other characters in the Virtual Space; and 

Oct. 4, 2001 

a Second processor for Setting the first and Second points 
in accordance with relationship between the position of 
the first character and the position of the other charac 
terS. 

31. The computer game apparatus according to claim 30, 
wherein the relationship is a distance between the first 
character and a Second character, of the plurality of the other 
characters, which is closest to the first character in the Virtual 
Space. 

32. The computer game apparatus according to claim 31, 
wherein, when the distance between the first character and 
the Second character in the virtual Space is greater than a 
predetermined distance, the Second processor Sets the first 
point and the Second point So that the first character and the 
Second character are displayed aligned in the depth direction 
of the image, and when the distance in the virtual Space is 
equal to or less than the predetermined distance, the Second 
processor Sets another first point and another Second point So 
that the first and the Second characters are displayed in the 
transverse direction on the image. 

33. The computer game apparatus according to claim 32, 
wherein the first point and the Second point are located 
higher by a predetermined height than the another first point 
and the another Second point. 

34. The computer game apparatus according to claim 33, 
wherein when the plurality of other characters are located 
within the predetermined distance, the Second processor Sets 
the another first point So as to increase an angle of another 
direction from the another first point to the another Second 
point with horizon. 


