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(57) ABSTRACT 

An image generating device for forming a behind object 
prepared with polygon data as a part of the background of a 
virtual three-dimensional space and generating images of the 
movement of a character object prepared with polygon data 
in this virtual three-dimensional space. A visual field seen 
from a viewpoint is operated, and behind objects OTa, OTb, 
and OTc positioned within this visual field and observable 
from the viewpoint are specified. Moreover, judged is 
whether it is the specific condition wherein the character 
object OTch is within the visual field and positioned in the 
space closer to the viewpoint side than the specified behind 
object. The character object OTch is incorporated as the 
object of display only when it is judged as being this specific 
condition. 
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IMAGE GENERATING DEVICE AND IMAGE 
GENERATING METHOD 

TECHNICAL FIELD 

0001. The present invention relates to an image generat 
ing device and image generating method, and particularly to 
an image generating device and image generating method 
suitable for role playing games (RPG) played interactively 
with players pursuant to the progress of a story in a virtual 
three-dimensional space. 

BACKGROUND ART 

0002 Pursuant to the recent developments in computer 
graphics technology, simulation devices and game devices 
have become widely popular for both business and domestic 
use. As one genre of this game device, there is a role playing 
game (hereinafter referred to as “RPG') wherein a story is 
commenced in a virtual three-dimensional space (also 
referred to as a game space), a character simulating the 
player plays a prescribed game at various important points 
in the story and, in accordance with the game results, 
progresses the game while changing the game development 
for each Such occasion. RPGs have gained popularity for 
presenting different effects than the other mere competition 
games or battle games. 
0003 Game devices conducting such RPGs perform the 
various image processing described below in order to secure 
the game amusement and conduct vast loads of game 
operations. 
0004 As the first processing, there is a method of chang 
ing the color and appearance of the sky in accordance with 
the time period the player is to play the game. This pro 
cessing, for example, is conducted by the CPU inside the 
game device reading image data or parameter representing 
the background sky upon referring to a table based on the 
clock value of the internal clock, and displaying this read 
image data, or, displaying the image data corresponding to 
the read parameter. Thereby, attempted is the creation of a 
game space as real as possible in order to evoke the interest 
of players. 
0005. As the second processing, in the case of a game 
device for conducting RPGs, a player receives operational 
information at important points (strategic positions) during 
the game development and, for example, interactively 
implements an action game (manual mode) on the one hand, 
and the story for connecting such important points are 
compulsorily advanced (auto mode) by the CPU since it is 
necessary to advance the story in view of the characteristics 
of RPGs. Thereby, it is possible to secure the storyline in 
consideration of the game being an RPG. 
0006. As the third processing, with respect to the image 
display of the game device, generally, objects are formed of 
polygons and displayed. Thus, more the polygons, increased 
is the operational load for operating the displayed State, and 
the CPU processing will become heavy. Here, generally, 
objects outside the display range of the monitor; that is, 
objects positioned on the outside of the visual field range 
seen from a virtual camera viewpoint on the game space, are 
not displayed. Moreover, upon a three-dimensional (poly 
gon) display, to objects positioned afar exceeding a pre 
scribed distance on the screen, clipping processing (far 
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clipping processing) for non-operation of Such display data 
is performed. Furthermore, processing using the Z-value 
sorting method for not displaying a polygon behind a certain 
polygon when seen from a viewpoint; i.e., shadow-face 
processing, is implemented in polygon units that form the 
object. 

0007 As the fourth processing, there is a process of 
laying out rooms (partitioned space) inside a building 
(house, warehouse, remains of a building, etc.), which is 
often required upon providing the game environment of 
RPGs. With respect to this layout, which object is arranged 
at which position in the room is determined, all rooms are 
previously laid out, and Such layout data is stored in the 
memory. Further, upon creating polygons of maps (caves, 
tunnels) for the character to move in games such as an RPG, 
shapes were previously set in the respective polygon units, 
and stored in the memory as polygon data. 
0008 Although a certain degree of effect can be obtained 
in reply to the needs of wanting to provide images full of 
reality and ambience, and securing a certain game amuse 
ment pursuant to the various image processing described 
above, it can in no way be said that this was sufficient. 
0009 For example, with the aforementioned first image 
processing that changes the color and appearance of the sky 
in accordance with the time period, it is possible to provide 
the player with a sense of time. Such as daytime or evening, 
to a certain degree. Nevertheless, the natural environment of 
the outside is not determined only with the control of the 
display mode of the sky, and demanded is a display of a 
more realistic natural environment. 

0010. In the case of the second image processing, the 
ratio of the storyline (auto mode) as an RPG and the action 
(manual mode) for playing an action game is determined in 
advance. Thus, it lacks versatility in terms of the player not 
being able to change between the modes in accordance with 
his/her feelings at Such time, and it is also unadaptable in 
terms of the game device provider not being able to, after 
manufacture thereof, ship the game upon changing the ratio 
in accordance with the characteristics of the market. The 
length of the game processed in real time between the 
player, i.e., the manual mode, is one factor that reflects on 
the difficulty of the game. Therefore, it also means that there 
will be less selectivity for setting the difficulty of the game. 
0011. With only the clipping and shadow-face processing 
of polygons according to the third image processing, the 
operational load pursuant to the judgment of the display/ 
non-display is still heavy, and there are many demands for 
the improvement of high-speed processing by lightening the 
operational load. 
0012 For instance, in a role-playing game, presume a 
scene where Godzilla strays about in an area having a 
number of towering buildings and it is to fight the player. 
The respective buildings are objects created with polygon 
data and treated as a part of the background, and Godzilla is 
also treated as one character object created with polygon 
data. In this scene, if Godzilla is positioned in front of the 
buildings, performing rendering processing for displaying 
Godzilla with the buildings as the background is natural, but 
it is not necessary to display Godzilla when it is completely 
hidden behind a building. Nonetheless, with a conventional 
shadow-face device, the Z value must be obtained in poly 
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gon units with the Z-Sorting method regarding the hidden 
Godzilla and the buildings, and compared thereafter. This Z 
value comparison in polygon units among objects consid 
erably increases the operational load. When the load is 
heavy pursuant to the shadow-face processing as described 
above, unless the processing speed of the CPU itself is 
increased, the operational capacity which may be transferred 
to other game processing will be reduced. Further, even if 
the rendering processing can be lightened with the Z-sorting 
method, the geometry processing at the previous stage will 
still not be lightened, and Sufficient image display cannot be 
expected with only the above. 
0013 In the case of the fourth image processing, the 
layout of the rooms requires a vast operational load. Thus, 
adopted were methods such as not allowing the entrance into 
a room where no event occurs or seeking simplification of 
the operation by making the layout of the respective rooms 
the same. This, however, causes an extremely unnatural 
feeling to the player. Although it would be possible to use 
similar patterns for the layout process to a certain degree, if 
the environment of the rooms is similar, rooms resembling 
each other will be created. This will be one cause for a player 
losing interest in the game. Upon preparing a map, the larger 
the map, the operational load necessary for Such preparation 
will be vast as a matter of course, and it is further necessary 
to secure a memory with a large storage size. If the memory 
or transmission path is a disk medium or telephone circuit 
having a comparatively slow reading speed, or if the storage 
size of the memory for storing the read data is small, the 
reading time and reading frequency will increase, and this 
increase in processing gives dissatisfaction to the players. 

0014. The present invention was devised in view of the 
aforementioned circumstances encountered by the prior art, 
and the principle object thereof is to provide a game capable 
of reducing the operational load for judging the display/non 
display of the object, is full of realism and ambience, and 
which enables variations in the difficulty of the game in 
accordance with the preference of the player. 
00.15 Particularly, the first concrete object is to sharply 
reduce the operational load consequent upon the display/ 
non-display of an object with simple processing in consid 
eration of the position relationship from the viewpoint from 
the object and the background. 

0016. Moreover, the second concrete object is to enable 
layouts and preparations thereof utilizing the analog sensi 
tiveness of human beings as well as simultaneously Sub 
stantially reducing the operational load in games requiring 
the preparation of layouts of rooms and maps. 

0017 Further, the third concrete object is to provide a 
game having improved reality and ambience by precisely 
expressing the time changes of the outside natural environ 
ment. 

0018. In addition, the fourth concrete object is to enable 
changes in the difficulty of RPGs in accordance with the 
player's preference or the market situation at the time of 
shipment with respect to RPGs. 

DISCLOSURE OF THE INVENTION 

0019. In order to achieve the aforementioned objects, the 
present invention is structured as follows. 
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0020. The first invention is an image generating device 
for forming a behind object prepared with polygon data as 
a part of the background of a virtual three-dimensional space 
and generating images of movements of a character object 
prepared with polygon data in this virtual three-dimensional 
space by capturing it from a movable viewpoint, character 
ized in comprising: control means for incorporating as the 
object of display a character object within a visual field seen 
from the viewpoint only when the character object is posi 
tioned in the space near the viewpoint in comparison to the 
behind object seen from the viewpoint. 

0021 According to this structure, the control means 
comprises: visual field operation means for operating the 
visual field seen from the viewpoint; specifying means for 
specifying the behind object positioned within the visual 
field and observable from the viewpoint; judging means for 
judging the specific condition of the character object within 
the visual field and positioned in the space closer to the 
viewpoint side than the behind object specified with the 
specifying means; and display objectifying means for incor 
porating the character object as the object of display only 
when the specific condition is judged by the judging means. 

0022 Preferably, the specifying means comprises; mod 
eling means for modeling the behind object as a behind 
object model of a certain shape; Z value operation means for 
operating the Z value between the behind object model and 
the viewpoint; a buffer corresponding to a plurality of areas 
of a simulatively divided display Screen; searching means 
for searching the behind object model from the viewpoint 
via one line worth of the respective areas among the plurality 
of areas; and Z value Storage means for storing the Z value 
of the behind object model initially searched by the search 
ing means; and the judging means comprises: a separate 
modeling means for modeling the character object as a 
model of a certain shape; a separate Z value operation means 
for operating the Z value between the character object model 
and the viewpoint; and calculation means for calculating the 
specific condition upon comparing the Z value of the char 
acter object model and the Z value stored in the buffer. 

0023. Here, the modeling means is means for modeling a 
spherical model, which is defined by a representative point 
of a solid body forming the behind model and a radius 
corresponding to the distance from the representative point 
to the edge of the model, as the model of a certain shape; and 
the separate modeling means is means for modeling a 
spherical model, which is defined by a representative point 
of a solid body forming the character model and a radius 
corresponding to the distance from the representative point 
to the edge of the model, as the model of a certain shape. 

0024 Moreover, it is preferable that the simulative areas 
are areas dividing the display screen in a checkerboard 
shape, and at least one line worth of area is formed with one 
row worth of area crossing the checkerboard-shaped area in 
the horizontal direction. The aforementioned at least one 
row worth of area, for example, is one line worth of area 
approximately corresponding to the eye level seen from the 
viewpoint. More preferably, the Z value storage means is 
means for storing as the Z value the default value corre 
sponding to a remote distance set in advance to the area to 
which the behind object model could not be searched by the 
Searching means. 
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0.025 For example, the behind object may be arranged in 
a plurality in the virtual three-dimensional space, and the 
behind object may be an artificial structure in an actual 
Space. 

0026. The second invention is an image generating 
method for forming a behind object prepared with polygon 
data as a part of the background of a virtual three-dimen 
sional space and generating images of movements of a 
character object prepared with polygon data in this virtual 
three-dimensional space by capturing it from a movable 
viewpoint, characterized in comprising the steps of operat 
ing the visual field seen from the viewpoint; specifying the 
behind object positioned within the visual field and observ 
able from the viewpoint; judging the specific condition of 
the character object within the visual field and positioned in 
the space closer to the viewpoint side than the behind object 
specified with the specifying means; and incorporating the 
character object as the object of display only when the 
specific condition is judged by the judging means. 
0027. The third invention is an image generating device 
for generating images with the addition of a virtual weather 
environment in the virtual three-dimensional space; charac 
terized in comprising: specifying means for specifying the 
current camera position in the three-dimensional apace and 
the current time in prescribed intervals; and control means 
for controlling the sky, weather, and degree of weather 
which at least form a part of the background of the display 
screen in accordance with the camera position and current 
time specified by the specifying means. 
0028. The fourth invention is an image generating device 
which requests images of components completed by arrang 
ing and structuring virtual components in a virtual three 
dimensional space, characterized in comprising: Storage 
means for priorly storing differences of at least the type, 
attribute, and arranged environment of the components and 
parameters corresponding thereto; selection means for des 
ignating the parameters and selecting the component; and 
arranging means for arranging the selected component with 
an algorithm simulating human sensitiveness and structuring 
the completed component. 
0029. The fifth invention is an image generating device 
for generating image of a virtual role-playing game in a 
virtual three-dimensional space, characterized in compris 
ing: mode ratio selection means capable of selecting the 
moderatio of the time length of the manual mode in which 
the player advances the role-playing game in real time, and 
the time length of the auto mode in which the device side 
compulsorily advances the role-playing game. Preferably, 
the mode ratio selection means is either means for priorly 
selecting the mode ratio before shipment of the image 
generating device, or means for a player to select the mode 
ratio upon starting the role-playing game. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0030 FIG. 1 is an electrical block diagram of the game 
processing board of the game device as the image processing 
device according to one embodiment of the present inven 
tion. 

0031 FIG. 2 is a schematic flowchart showing the room 
layout routine. 
0032 FIG. 3 is a diagram explaining the room layout. 
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0033 FIG. 4 is a schematic flowchart showing the mode 
ratio selection routine. 

0034 FIG. 5 is a typical diagram explaining the mode 
comparison table, 
0035 FIG. 6 is a schematic flowchart showing the RPG 
routine. 

0036 FIG. 7 is a schematic flowchart showing the sub 
routine of the weather processing. 
0037 FIG. 8 is a typical diagram explaining the weather 
table. 

0038 FIG. 9 is a diagram illustrating the weather data 
format. 

0.039 FIG. 10 is a flowchart showing a part of the 
Subroutine of the behind clipping processing. 
0040 FIG. 11 is a flowchart showing a part of the 
Subroutine of the behind clipping processing. 
0041 FIG. 12 is a diagram explaining the position rela 
tionship between the viewpoint, visual field, object, and 
object model on the X-Z face of the world coordinate system 
(game space). 
0042 FIG. 13 is a diagram explaining the modeling of an 
object into a spherical model. 
0043 FIG. 14 is a diagram explaining one example of a 
display screen. 
0044 FIG. 15 is a diagram explaining the position rela 
tionship of the display screen, area divided in accordance 
therewith, and object model. 
0045 FIG. 16 is the second hardware block diagram 
employed in the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0046) Agame device according to one embodiment of the 
present invention is now described with reference to the 
drawings. Although the explanation of this game device is 
made in the mode of playing an RPG (role-playing game), 
the game contents to be executed by the game device 
according to the present invention are not necessarily limited 
to RPG, and in accordance with the gist of the descriptions 
in the claims, may be applied to Suitable games Such as 
fighting games, ball games, and so on. 
0047 FIG. 1 shows a block diagram of the game device 
according to the present embodiment. This game device 
comprises a game processing board 10, input device 11, 
output device 12, and TV monitor 13. The input device 11 
is used by the player for inputting mode ratio selection 
information described later for game commencement prepa 
ration and inputting operation information in the manual 
mode of a role-playing game, and comprises an operation 
lever, operation button, view-change Switch and so on. The 
output device 12 comprises an indicator for making indica 
tions relating to the game, and various lamps. 
0048. As shown in FIG. 1, the game processing board 10 
comprises a clock not shown, as well as a counter 100, CPU 
(Central Processing Unit) 101, ROM 102, RAM 103, behind 
clipping buffer 103A, sound device 104, I/O interface 106, 
scroll data operation device 107, coprocessor (auxiliary 
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operational processing device) 108, figure data ROM 109, 
geometrizer 110, shape data ROM 111, drawing device 112, 
texture data ROM 113, texture RAM 114, frame buffer 115, 
image synthesizing device 116, and D/A converter 117. 
0049 Among the above, the CPU 101 is connected, via 
a bus line, to the ROM 102 storing prescribed programs and 
image processing programs, RAM 103 storing operation 
data, sound device 104, I/O interface 106, scroll data opera 
tion device 107, coprocessor 108, and geometrizer 110. The 
RAM 103 is to be functioned for the buffer, and is used for 
writing various commands to the geometrizer (display of 
objects, etc.) and writing necessary data upon various opera 
tions. 

0050. The I/O interface is connected to the input device 
11 and output device 12, and operation signals of the input 
device 11 are incorporated into the CPU 101 as digital 
values. The sound device 104 is connected to the speaker 14 
via the power amplifier 105. Thereby, sound signals gener 
ated at the sound device 104 are power amplified, and output 
from the speaker 14 as Sound. 
0051) The CPU 101, based on the internal programs of 
the ROM 102, reads operation signals from the input device 
11 and landform data from the landform data ROM 109, or 
shape data from the shape data ROM 111 (three-dimensional 
data Such as "characters' and “backgrounds such as land 
forms, sky, various structures'), and performs operations 
including behavior calculations (simulations) of characters 
and calculations of special effects. 
0.052 Behavior calculation is for simulating the move 
ment of the character in a virtual three-dimensional space. In 
order to implement this calculation, after the coordinate 
values of the character polygons in the virtual three-dimen 
sional value are determined, conversion matrix and shape 
data (polygon data) for converting the coordinate values into 
a two-dimensional coordinate system are designated to the 
geometrizer 110. The landform data ROM 109 is connected 
to the coprocessor 108, and predetermined landform data is 
delivered to the coprocessor 108 and CPU 101. The copro 
cessor 108 is mainly responsible for the operation of floating 
points. Thus, as various judgments are executed with the 
coprocessor 108 and the judgment results thereof are pro 
vided to the CPU 101, the operational load of the CPU is 
lightened. 
0053. The geometrizer 110 is connected to the shape data 
ROM 111 and drawing device 112. As mentioned above, 
shape data (three-dimensional data of characters, landforms, 
and backgrounds formed of the respective apexes) formed of 
a plurality of polygons is priorly stored in the shape data 
ROM 111. This shape data is delivered to the geometrizer 
110. The geometrizer 110 conducts perspective conversion 
to the designated shape data with the conversion matrix sent 
from the CPU 101, and obtains data converted from the 
coordinate system of the three-dimensional space to a visual 
field coordinate system. 
0054 The drawing device 112 affixes texture to the shape 
data of the converted visual field coordinate system and 
outputs this to the frame buffer 115. In order to affix such 
texture, the drawing device 112 is connected to the texture 
data ROM 113 and texture map RAM 114, and also to the 
frame buffer 115. 

0055. Here, polygon data shall mean a coordinate data 
group of relative or absolute coordinates of the respective 
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apexes of polygons (polygonal: mainly triangles and quad 
rilaterals) formed from an aggregate of a plurality of apexes. 
The landform data ROM 109 stores polygon data that is set 
comparatively rough and Sufficient upon executing pre 
scribed judgments (collision judgment, etc.). Meanwhile, 
the shape data ROM 111 stores polygon data that is set more 
precisely in relation to shapes structuring screens Such as 
enemies and backgrounds. 

0056. The scroll data operation device 107 calculates data 
of scroll screens (stored in the ROM 102) of letters and the 
like. This operation device 107 and the frame buffer 115 
arrive at the TV monitor 13 via the image processing device 
116 and D/A converter 117. Thereby, polygon screens (simu 
lation results) of characters and landforms (backgrounds) 
temporarily stored in the frame buffer 115 and the scroll 
screens such as letter information are synthesized in accor 
dance with a designated priority, and final frame image data 
is generated for every fixed timing. This frame image data is 
converted into analog signals with the D/A converter 117 
and sent to the TV monitor 13, and displayed as a game 
SCC. 

0057 This game device conducts a role-playing game 
(RPG) pursuant to the operation processing described later 
executed mainly with the CPU 101. 
<Room Preparation Routines 

0058. In this game device, a room preparation routine is 
activated as a tool upon application preparation, and makes 
a layout of virtual rooms necessary in a role-playing game. 
Moreover, the room preparation processing may be suitably 
activated during the execution of the application. 

0059) Pursuant to this routine, rules for arranging furni 
ture are created based on the human process of thinking, 
furniture and daily articles are arranged utilizing random 
numbers, and rooms filled with air of livelihood in the 
virtual game space are generated. 

0060 Specifically, as shown in FIG. 2, the CPU 101 
controls the series of flows to execute the above. Foremost, 
parts such as walls and furniture are prepared (step S1). 
Effectiveness is increased with more parts. Moreover, con 
ditions of the resident of the room are set (step S2). As 
conditions for the resident, for example, listed may be 
gender, age, marital status, family make-up, health condi 
tion, financial status, etc. Next, furniture is listed (step S3). 
In other words, a list of furniture is compiled in accordance 
with the conditions listed at step S2. 

0061 Thereafter, the rooms are divided into areas for 
each characteristic thereof (step S4). This divisional 
example is shown in FIG.3(a). In the divisional example of 
this diagram, the main positions where furniture is placed 
are areas 1, 3, 4, 6, 7 and 9. With respect to area 8, it will 
depend upon the form of the window. For example, although 
an object may not be placed there if this window is an 
entrance to the Veranda, there may be cases where furniture 
having a height similar to the lowermost edge of the window 
is placed. Area 5 is the central area of daily living and a table 
is placed there as the furniture. Further, as the resident will 
not be able to access the door, normally, furniture is not 
placed at area 2. According to this area division, as shown 
in FIG.3(b), the furniture direction of the respective areas is 
decided. Areas 1, 3, 7 and 9 may be selected from two 
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directions, and areas 4, 6 and 8 will only be one direction, 
and area 5 will be all directions (360°). 
0062 Next, the central point of living is set (step S5). The 
TV and audio (particularly speakers) are made to face Such 
central point of living. In this embodiment, the central point 
of living is decided with the following priorities: center of 
the table as the first priority, center of the sofa as the second 
priority (when there is no table), and center of the room as 
the third priority (when there is neither a table nor sofa). As 
an exception, if an attribute is provided wherein the resident 
of the room is living under medical treatment, the position 
of the pillow will be set as the central point of living. 
0063. Furniture is then arranged (step S6). Set as arrange 
ment data (parameter) of furniture are, for example: 

0064 Type of furniture: bed, cabinet, desk, table, TV. 
Sofa, etc. 

0065 Size: length, width, height of furniture 
0066 Storage space: (length, width, height)xmargin 
0067 Arrangeable area: divisional area 1, 3, etc. 
0068 Grade, age range: suitable conditions 

0069. Further, arrangement rules are set as follows. 
0070 1) The arrangement place (area) is decided with a 
table of random numbers. By changing the random number 
seed, many different rooms may be prepared. 2) Furniture is 
arranged in order from large furniture, and those that do not 
fit due to lack of space are disposed. 3) Furniture that will 
not fit in one area will be arranged upon performing area 
expansion processing when there is an open space in the 
peripheral areas. Peripheral areas of the expanded area will 
be reduced. 4) When there is extra space in the area as a 
result of arranging the furniture, peripheral areas thereof are 
expanded. 
0071 Finally, daily articles and wall objects are arranged 
(step S7). Particularly, ingredients, food, tableware, figu 
rines, stationary, clothing, etc. are respectively arranged in 
the arrangeable areas for each type thereof. Moreover, wall 
clocks, paintings, posters, calendars, etc. may be respec 
tively arranged in the arrangeable areas for each type 
thereof. 

0072 Pursuant to the aforementioned room-preparation 
routine, furniture will not be arranged in front of windows 
and doors, and it is possible to priorly set the areas (e.g., 
corner of the room, by the wall, center, ceiling, etc.) where 
furniture should basically be arranged pursuant to the type 
thereof. It is also possible to priorly set parameters repre 
senting the characteristics (tidy, untidy, deserted, warehouse, 
etc.) of the respective rooms and layout the rooms upon 
designating such parameter. It is further possible to adjust 
the table of random numbers to have these kinds of char 
acteristics. As a result, although vast amounts of time and 
labor were conventionally required upon preparing numer 
ous rooms since the entire room was treated as one object, 
in this embodiment, many rooms can be laid out easily and 
in a short period of time. In addition, it is further possible to 
accurately reflect the analog feeling of humans for indi 
vidual layouts. For example, it is less likely for tables and 
chairs to be arranged along the wall or at the corner of the 
room, and, contrarily, large furniture Such as beds and 
shelves will be arranged along the wall or at the corner of the 
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room. Further, as the arrangement rule of this embodiment 
is not selected among patterns, the possibility of an identical 
room being prepared is close to none, and various rooms 
may be prepared in an extremely short period of time. This 
may also be adopted for the preparation of map data. 
<Main Routine Processing> 
0073. Next, explained is the main routine executed by the 
CPU 101 of the game device according to the present 
embodiment. This main routine includes the mode ratio 
selection routine processed interactively between the player 
prior to the start of the game, and the role playing game 
(RPG) processing routine executed thereafter. 
0074 The mode ratio selection routine is foremost 
explained with reference to FIGS. 4 and 5. This mode ratio 
may be priorly set by the Software producer in accordance 
with the trend of the market (e.g., domestic use, business 
use, or in accordance with the country of export) to which 
the software is to be shipped. 
0075) Firstly, the CPU 101 judges whether if the mode 
ratio selection information was provided from the input 
device 11 (step S11). When this information is provided, the 
CPU 101 refers to the “moderatio table in accordance with 
the contents thereof, and selects the ratio mode (step S12). 
In the moderatio table, as shown in FIG. 5, ratio modes A-C 
are set in correspondence with the levels of hard, interme 
diate and easy with respect to the difficulty of the RPG. In 
hard ratio mode A, time T2 of the manual mode, which is the 
RPG real-time progression mode, is longer than time frame 
T1 of the auto mode, which is the automatic progression 
mode. In the intermediate ratio mode B, time TO of the 
manual mode and time frame TO of the auto mode are equal. 
In the easy ratio mode C, time T1 of the manual mode is 
shorter than time frame T1 of the auto mode. Thus, it is 
possible to adjust the difficulty of the RPG with the ratio of 
the length of time of the manual mode. 
0076 Meanwhile, at step 511, if no information regarding 
the mode ratio selection is input from the player, the CPU 
101 compulsorily assigns ratio mode B, which is of an 
intermediate difficulty (step S13). 
0.077 Accordingly, as the difficulty of the RPG may be 
easily set in accordance with the preference of the player, it 
is possible to enhance the players interest in the game. It is 
further possible to easily provide a game device having a 
game level for all age groups or in consideration of the 
market trend. Thus, it is possible to improve the versatility 
and general usability as a single device. 
0078 Next, the RPG processing routine is explained with 
reference to FIGS. 6 to 15. This processing routine, for 
example, is repeatedly executed by the CPU for each one 
field (At=/60 sec.) in Synchronization with a display inter 
rupt. 

0079 Foremost, the CPU 101 judges whether the current 
game progression mode of the RPG is an auto mode (step 
S21). Here, if it is in the auto mode, the CPU 101 orders the 
display processing for automatically progressing the story, 
which is set in advance pursuant to this mode, and stands by 
for the next processing (step S22). The display contents of 
the display processing in this auto mode may be set to be 
freely rewritable, and the display mode is not limited to a full 
3D image, and may be a movie. 
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0080 Meanwhile, if NO at step S21; that is, when it is 
judged as being in the manual mode, the CPU 101 reads the 
player's operational information provided via the input 
device 12, and operates the viewpoint position and the visual 
field angle of the virtual camera on the game space from 
such information as shown in FIG. 12 (steps S23, S24). 
Next, the collision judgment of the character object and the 
background (including the behind object described later) is 
conducted (step S25). 
0081 Further, depending on the game, there are types 
where the element of RPG and the element of action games 
coexist in a single game. This is in order to give the game 
versatility so that many players may be able to enjoy the 
game. Here, as the operation method will change in accor 
dance with the respective game elements, there may be cases 
where a player is forced to play a game element that he/she 
is poor at. In consideration of Such a case, it is preferable to 
select in advance the game element preferred by the player, 
or the game element disliked by the player. Thereby, the 
game will be Switched to the manual mode when it is a scene 
of a game element at which the player is skillful, and 
Switched to the auto mode when it is a scene of a game 
element at which the player is not so skillful. Or, if the 
producer of the game wishes to show a specific scene during 
the game, the same may be Switched to the auto mode even 
if it is a game element at which the player is skillful. 
Moreover, the timing and frequency of Switching may be 
adjusted in order to make the player play at least Some of the 
game element at which he/she is not so skillful. 
0082 Here, a character object shall mean an object to be 
moved in the game space, and prepared with polygon data. 
Further, a behind object shall mean an object which forms a 
part of the background but which does not move, and also 
prepared with polygon data. As one example, let us imagine 
a scene in the manual mode where Godzilla is walking 
through the city among buildings. It would be preferable to 
structure Godzilla as a character object and the buildings 
(structural objects) as behind objects. 

0083. In addition, the game contents include an action 
section as well as the RPG section, and operation method 
also changes. It is possible to set either the auto mode or the 
manual mode in accordance with the game mode. 

0084) Next, the CPU 101 executes the subroutine of the 
weather processing (step S26). An example of this process 
ing is explained in detail with reference to FIGS. 7 to 9. 
0085. The CPU 101 judges whether a prescribed time 
(e.g., one hour) has elapsed from the previous timer interrupt 
processing and, if NO (one hour has not yet elapsed), returns 
the processing to FIG. 6 (step S26-1). However, if one hour 
elapses while the CPU 101 is repeating this processing and 
the judgment is YES, the CPU 101 decides the current 
camera viewpoint position from the operational information 
and further decides the current time from the clock value of 
the internal clock (step S26-2). Then, the CPU 101 seeks the 
weather information (meteorological information) corre 
sponding to this decided information by referring to the 
weather table set in advance (step S26-3, 4). The obtained 
weather information is delivered to the geometrizer 110 and 
the scroll data operation device 107. 
0.086 Since the weather table is set for each prescribed 
area (position) of the game space, as shown with the setting 
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contents in FIG. 8, set in detail are the date, and the sky 
(background), weather, and degree of weather for each hour. 
Among the above, conditions of rain, sleet and Snow are 
displayed, for example, by using a plurality of objects 
structured with polygons. Moreover, Sunny and cloudy are 
displayed by adjusting the brightness of the overall screen, 
and this brightness is changed in accordance with time. 
Further, it is possible to add wind (including the direction 
thereof) and velocity. FIG. 9 shows a structural example of 
the data format of weather information set for each position 
and for the respective times during the day. 

0087. In this weather information, the unit of area (posi 
tion) may be set within a range where the player character 
may continuously move without having to Switch the scene, 
or may be switched at an arbitrary position. Here, interpo 
lation operation may be conducted Such that the weather 
conditions at the boundary of Switching do not change in a 
Sudden manner. 

0088. Therefore, in comparison to conventional represen 
tations of weather conditions which merely change the sky 
(background) after a prescribed time elapses, it is possible to 
display detailed weather conditions realistically. Thereby, 
the ambience will be sufficient, and the interest in the game 
for the respective scenes of the RPG may be enhanced. 
0089. Thereafter, the CPU 101 executes the behind clip 
ping processing (FIG. 6, step S27). The contents of the 
Subroutine of this behind clipping processing are explained 
in detail in FIGS. 10 and 11. 

0090 The processing steps shown in these drawings 
constitute a series of steps as described below: 
1) Modeling processing A, B of the behind object and 
character object executed once at he time of initial timer 
interrupt (FIG. 10); 
2) Check processing C for checking the inside of the camera 
visual field of the respective behind object models (FIG. 10); 
3) operation processing D for operating the Z value from the 
camera viewpoint of the respective behind object models 
(FIG. 10); 
4) Arrangement processing E for arranging the Z value of the 
front part of the behind object model to the behind clipping 
buffer (FIG. 10); 
5) Check processing F for checking the inside of the camera 
visual field for the respective character object models (FIG. 
11): 
6) operation processing G for operating the Z value from the 
camera viewpoint of the respective character object models 
(FIG. 11); and 
7) Display and non-display order processing H of the 
character object upon comparison of the Z values (FIG. 11). 
0091 Specifically, in the modeling processing, as shown 
in FIGS. 12 to 15, the representative point (e.g., centroid 
point) of a plurality of set behind objects OTa, OTb, OTc 
(e.g., building) and of one or a plurality of character objects 
OTch are operated from the vertex data. Further, the distance 
from Such representative point to the farthest end is calcu 
lated, and simulatively prepared are spherical behind object 
models MTa, MTb, MTc and character object MTch in 
which the representative point is the center thereof and such 
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distance is the radius thereof. Moreover, the end to the 
representative point does not necessarily have to be the 
farthest portion, and may be suitably determined. In other 
words, it may be suitably determined in accordance with the 
form of the object. 
0092. In check processing C, checked one after another is 
whether behind object models MTa, MTb and MTc on the 
game space are respectively positioned within the current 
visual field, and stored are identification numbers of the 
behind object model positioned within the visual field. 
Thereby, the model within the visual field is decided, and 
models outside the visual field are clipped. 
0093. Next, in operation processing D, behind object 
models MTa, MTb and MTc judged as being positioned 
within the visual field are considered subjects of display, and 
operated is the Z value (distance) from the camera viewpoint 
to, for example, the spherical Surface or representative point 
of the respective models. 
0094. Then, in arrangement processing E, as shown in 
FIG. 15, the display screen is simulatively divided into a 
plurality of areas (or cells) RG in a checkered design, and 
each area RG is made to individually correspond with an 
address of the behind clipping buffer 103A. Ordinarily, a 
camera viewpoint is positioned to be at a prescribed height 
behind the player character so as to follow such character 
while moving in approximately the horizontal direction. 
Thus, since there is hardly any vertical movement, here, only 
one line of area line LN in the sideways direction corre 
sponding to the height approximately concurring with the 
camera eye level within the checkered area needs to be 
selected. Each area RG forming this area line LN is made to 
individually correspond to an address of the behind clipping 
buffer 103A. The reason it is restricted to one sideways line 
in consideration of the viewpoint camera behavior and the 
camera eye level is in order to lighten the operation load for 
searching the Z value and comparing the Z value as much as 
possible. Further, the size of one area RG is set to be in a 
prescribed size sufficiently larger than one pixel and, there 
fore, it is additionally possible to lighten the operational load 
by roughly searching and comparing the Z value. 

0.095 When the selection of area RG for one line LN 
worth in the sideways direction is completed, implemented 
is the Z value search to the behind object models MTa, MTb 
and MTc via each area RG from the viewpoint. Thereafter, 
the Z value of the behind object model initially searched is 
stored in the address corresponding to the behind clipping 
buffer 103A. In this search, when a behind object model 
cannot be searched, a default value near the infinite point set 
in advance is stored. Moreover, when a plurality of behind 
object models are found upon searching the same area RG, 
the Z value of the front model has priority. 
0096. As a result, regarding the Z value of the eight area 
RGs for one line worth in the sideways direction as typically 
shown in FIG. 15, the default value, Z value of model MTb, 
Z value of model MTa, ... (the third block to the eight block 
on the right side have the Z value of model MTa) are 
searched from the left side, and stored in the behind clipping 
buffer 103A. 

0097. Further, the search and storage of this Z value may 
be executed for the entire area of the set two-dimensional 
distribution, or, if the camera eye level changes in the 
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vertical direction on the game space. Such search and storage 
may be executed for the areas of the vertical direction as 
well. 

0098. Moreover, in the check processing F shown in FIG. 
11, the character object model is also checked in a similar 
manner as with the aforementioned behind object model 
regarding whether it is within the visual field, and if it is 
outside the visual field, it is clipped. This clipping is 
executed for the respective objects when there are a plurality 
of character objects. 
0099. In the operation processing G thereafter, the Z 
value until the representative point of the character object 
model MTch, for example, is operated. This operation is also 
executed for all character objects. 
0.100 Then, after proceeding to the display and non 
display order processing H as shown in FIG. 11, one 
character object model positioned first in the visual field is 
designated. Next, the Z value Zob of this designated model 
is read from the RAM. Next, one address of the behind 
clipping buffer 103A is designated, and the Z value Zbuf of 
the front behind object model when viewed from the one 
area RG stored in such address is read. When this is 
completed, the judgment of whether Zobj<Zbuf is con 
ducted, and when YES (i.e., when Zobj<Zbuf is confirmed), 
the information on this confirmation is stored in the RAM. 
Thereafter, the routine proceeds to the next address of the 
buffer 103A and similar processing is repeated until it is 
completed for all addresses. After the processing for all 
addresses has been completed, the aforementioned compari 
son processing is repeated for all character addresses. 

0.101) When the series of comparisons are complete, the 
comparison result; that is, the information on the confirma 
tion of Zobj<Zbuf temporarily stored is affirmed, and 
whether to make the character object CTch a display subject 
from such information, and whether to display which behind 
object is affirmed. In the aforementioned comparison judg 
ment, if Zobj>Zbuf is confirmed even once, it can be 
acknowledged that the character object OTch, as illustrated 
in FIG. 12, is located in front of all behind objects Ota, OTb 
at the forefront within the current visual field; in other 
words, located in the game space closer to the camera. Here, 
the display of the behind object and the character object in 
the forefront are order to the geometrizer as a matter of 
COUS. 

0102 Moreover, ordinary shadow-face processing may 
be conducted between the character object and the forefront 
of the behind object, and between the character object and 
the behind object OTc behind the shadow of behind object 
OTa on the proximal end. Further, the aforementioned 
search result of the Z value may be used in place of the 
shadow-face processing. 

0.103 Contrarily, when Zobj<Zbuf cannot be confirmed, 
the character object will be completely hidden behind the 
behind object, and it can be easily acknowledged that it is 
not in a position viewable within the visual field (cf. FIG. 
14). Here, the non-display of the character object is notified 
to the geometrizer. 

0104. When the behind clipping processing is finished, 
game processing is ordered to the geometrizer 110 and the 
drawing device 112 at step S28 shown in FIG. 6. Thereby, 
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images of the perspectively converted visual field coordinate 
system are displayed on the TV monitor, wherein RPG 
images are provided. 

0105. Upon this display, suppose a scene where Godzilla 
(character object) wanders into a number of towering build 
ings (behind object), for example, and fights the player. In 
this scene, when Godzilla is positioned in front of the 
buildings, the Z value Zob of the spherical model of 
Godzilla will be smaller than the Z value Zbuf of the 
spherical model of the plurality of buildings positioned in 
the forefront seen from the viewpoint; i.e., since Zobj<Zbuf 
is confirmed, Godzilla is displayed with the front of the 
buildings as the background. However, when Godzilla 
moves and is completely hidden behind the buildings as 
shown in FIG. 14, Godzilla is not displayed. This judgment 
of whether to display Godzilla is not conducted with the 
conventional method of comparing in polygon units the 
polygon data forming the building and the Z value of the 
polygon data forming Godzilla. 

0106 That is, according to this behind clipping process 
ing, buildings having complex shapes and Godzilla are 
converted into a spherical shape, and it would be sufficient 
to compare the Z value of the building forming the front row 
and the Z value of Godzilla as seen from the viewpoint 
obtained via the plurality of areas in a suitable size. Thus, the 
difference in the Z values; in other words, the position 
relationship can be very easily obtained in comparison to the 
conventional method. Moreover, in this embodiment, as the 
processing is limited to the area of one line in the sideways 
direction corresponding to the eye level, the judgment of 
whether to display Godzilla can be conducted with even less 
operational load. Therefore, the operational load relating to 
the display by the CPU is considerably lightened, and it is 
thereby possible to accelerate the processing speed or to 
distribute the operation to other game processing steps. 

0107 FIG. 16 shows an example of the second hardware 
diagram employed in the present invention. This block 
diagram is compatible with game devices for consumers. 
This game device comprises a CPU for controlling the entire 
system, geometry processor for conducting geometry opera 
tion, system memory such as a work RAM, CD-ROM as the 
storage medium storing the game program of the present 
invention, ROOT ROM storing the game activation pro 
gram, bus arbiter for controlling the bus, rendering processor 
for executing rendering, graphic memory, video DAC for 
conducting D/A conversion of graphic data, audio processor, 
audio memory, audio DAC for conducting D/A conversion 
of audio data, and modem under the control of the bus 
arbiter. This game device is capable of exchanging data by 
linking to other TV game machines, PCs, network servers, 
host computers, Internet appliances and so on via a modem 
or communication circuit. 

0108. The shape of the model upon modeling the object 
is not necessarily limited to a sphere, and may be oval, 
cylindroid, cylinder, or a fixed arbitrary shape. A character 
object is not limited to a moving object, and may be a still 
object. In other words, it may be fixedly set to buildings as 
well. For example, this may be a still object such as a 
telephone pole or shop behind the building. The present 
invention displays objects on the proximal end from the 
viewpoint when there are a plurality of objects, simply 
models the objects with shadow erasure processing for 
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non-display of objects in the back, and judges which model 
is on the proximal end when viewed from the viewpoint. For 
those objects behind another object, it is possible to remove 
Such hidden object from a display Subject without having to 
conduct geometry (coordinate) operation. As mentioned 
above, the simplified model is not limited to a spherical 
shape. But if a spherical shape is used, it would be possible 
to suitably set the diameter thereof. For example, there are 
spheres that fit within the object, and there are those that 
surround the object. Further, a plurality of spheres (simpli 
fied three-dimensional model) may be modeled for a single 
object. 

INDUSTRIAL APPLICABILITY 

0.109 As described above, according to the present 
invention, foremost, it is possible to sharply reduce the 
operational load consequent upon the display/non-display of 
an object with simple processing in consideration of the 
position relationship from the viewpoint from the object and 
the background. 
0110 Secondly, enabled are layouts and preparations 
thereofutilizing the analog sensitiveness of human beings as 
well as simultaneous Substantial reductions of the opera 
tional load in games requiring the preparation of layouts of 
rooms and maps. Thereby, the disk will not have to be read 
each time upon entering into a room. 
0111. Thirdly, provided a game having improved reality 
and ambience by precisely expressing the time changes of 
the outside natural environment. 

0112 Fourthly, enabled are changes in the difficulty of 
RPGs in accordance with the player's preference or the 
market situation at the time of shipment. 
0113. Accordingly, provided is an image generating 
device Suitable for games and which, in comparison to 
conventional devices, is abundant in realism and ambience, 
sharply enhances the game feeling and interest in the game, 
and improves the operational capacity pursuant to the light 
ening of the operational load. 

1. An image generating device for forming a behind object 
prepared with polygon data as a part of the background of a 
virtual three-dimensional space and generating images of 
movements of a character object prepared with polygon data 
in this virtual three-dimensional space by capturing it from 
a movable viewpoint, characterized in comprising: 

control means for incorporating as the object of display a 
character object within a visual field seen from said 
viewpoint only when said character object is positioned 
in the space near said viewpoint in comparison to said 
behind object seen from said viewpoint. 

2. An image generating device according to claim 1, 
characterized in that said control means comprises: visual 
field operation means for operating the visual field seen from 
said viewpoint; specifying means for specifying said behind 
object positioned within said visual field and observable 
from said viewpoint, judging means for judging the specific 
condition of said character object within said visual field and 
positioned in the space closer to said viewpoint side than 
said behind object specified with said specifying means; and 
display objectifying means for incorporating said character 
object as the object of display when said specific condition 
is judged by said judging means. 
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3. An image generating means according to claim 2, 
characterized in said specifying means comprising: model 
ing means for modeling said behind object as a behind object 
model of a certain shape; Z value operation means for 
operating the Z value between said behind object model and 
said viewpoint; a buffer corresponding to a plurality of areas 
of a simulatively divided display Screen; searching means 
for searching said behind object model from said viewpoint 
via one line worth of the respective areas among said 
plurality of areas; and Z value storage means for storing said 
Z value of said behind object model initially searched by 
Searching means; and 

said judging means comprising: a separate model means 
for modeling said character object as a model of a 
certain shape; a separate Z value operation means for 
operating the Z value between said character object 
model and said viewpoint; and calculation means for 
calculating said specific condition upon comparing the 
Z value of said character object model and said Z value 
stored in said buffer. 

4. An image generating device according to claim 3, 
characterized in that said modeling means is means for 
modeling a spherical model, which is defined by a repre 
sentative point of a solid body forming said behind model 
and a radius corresponding to the distance from said repre 
sentative point to the edge of said model, as said model of 
a certain shape; and 

said separate modeling means is means for modeling a 
spherical model, which is defined by a representative 
point of a solid body forming said character model and 
a radius corresponding to the distance from said rep 
resentative point to the edge of said model, as said 
model of a certain shape. 

5. An image generating device according to claim 3, 
characterized in that said simulative areas are areas dividing 
said display screen in a checkerboard shape, and said at least 
one line worth of area is formed with one row worth of area 
crossing said checkerboard-shaped area in the horizontal 
direction. 
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6. An image generating device according to claim 5, 
characterized in that said at least one row worth of area is 
one line worth of area approximately corresponding to the 
eye level seen from said viewpoint. 

7. An image generating device according to claim 5, 
characterized in that said Z value storage means is means for 
storing as said Z value the default value corresponding to a 
remote distance set in advance to said area to which said 
behind object model could not be searched by said searching 
CaS. 

8. An image generating device according to any one of 
claims 1 to 7, characterized in that said behind object is 
arranged in a plurality in said virtual three-dimensional 
Space. 

9. An image generating device according to claim 8. 
wherein said behind object is an artificial structure in an 
actual space. 

10. An image generating method for forming a behind 
object prepared with polygon data as a part of the back 
ground of a virtual three-dimensional space and generating 
images of movements of a character object prepared with 
polygon data in this virtual three-dimensional space by 
capturing it from a movable viewpoint, characterized in 
comprising the steps of: 

operating the visual field seen from said viewpoint; speci 
fying said behind object positioned within said visual 
field and observable from said viewpoint; judging the 
specific condition of said character object within said 
visual field and positioned in the space closer to said 
viewpoint side than said behind object specified with 
said specifying means; and incorporating said character 
object as the object of display only when said specific 
condition is judged by said judging means. 

11-14. (canceled) 


