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(57) ABSTRACT 

In a simulation game machine for play on the basis of 
images of three-dimensionally constituted terrain features 
and characters Which are represented as if vieWed from a 
prescribed camera Within s a virtual space, alloWs the 
viewing point to be shifted in three dimensions While 
looking over a stage, thereby enhancing the interest of the 
game. 

Upon entering a topographical mapping data check (STl), 
the vieWing point is shifted While panning and Zooming in 
movie-like fashion along a predetermined path (ST2), and 
messages disposed along the path are displayed (ST4). 
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GRAPHICS PROCESSING DEVICE, GRAPHICS 
PROCESSING METHOD, GAME MACHINE, AND 

STORAGE MEDIUM 

TECHNICAL FIELD 

[0001] This invention relates to a graphics processing 
technique for generating an image, analogous to one 
observed from a prescribed vieWing point, of a virtual space 
Which is de?ned by three-dimensional coordinates and 
Which contains segments (terrain features, human ?gures 
moving about in the virtual space, and the like) disposed 
therein, and more particularly to a method for shifting this 
vieWing point in an effective manner. 

BACKGROUND OF THE INVENTION 

[0002] Recent advances in computer technology and 
declines in prices have led to Widespread consumer adoption 
of video game machines. Various games can be played on 
such video game machines by inserting the appropriate 
ROM cartridge or CD-ROM. 

[0003] These types of games include “simulation” games. 
In simulation games, the game consists of a plurality of 
stages. The display image contains a designated movable 
segment Which can be controlled by the player, other seg 
ments Which move under the control of the program, and 
other segments depicting terrain features (hereinafter, the 
movable human ?gure or other player-controlled segment 
Will be referred to as the “player-controlled character,” and 
segments Which move under the control of the program Will 
be referred to as “enemy characters”). The player controls 
the player-controlled character to ?ght With the enemy 
characters to “beat” (complete a stage) the various stages. 

[0004] Some simulation games of this type display an 
introductory screen Which introduces the plurality of stages 
upon the issuance of a game start instruction, but these have 
several draWbacks. 

[0005] For example, many conventional games of this 
type alloW one to move through a page on the screen (called 
“scrolling”) in order to vieW displays of all the stages. 
HoWever, the information displayed together With the stage 
displays Was limited to messages (Conventional Example 1). 

[0006] Some simulation games Which use a cursor to 
facilitate control alloW one to move the cursor to a desired 

location Within the display, at Which point data describing 
the terrain feature segment displayed at that location is 
presented. HoWever, only data for the location selected With 
the cursor is shoWn; relationships to terrain features adjacent 
to cursor are not indicated (Conventional Example 2). 

[0007] Conventional simulation games also include those 
Which use topographical mapping data. HoWever, this topo 
graphical mapping data is de?ned tWo-dimensionally; none 
of the simulation games employ topographical mapping data 
de?ned three-dimensionally. Accordingly, no game process 
ing exists Which utiliZes terrain features rendered as images 
capable of simulating events likely to happen in any ordi 
nary three-dimensional terrain, for example, a character 
sustaining injury by falling from a cliff. Even if such a game 
exists, the orientation of an injury and the extent of an injury 
Would be predetermined factors, and the inability for the 
nature of the injury to change in a manner dependent on the 
terrain results in a lack of realism (Conventional Example 
3). 
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[0008] Furthermore, While some conventional simulation 
games vary the vieWing point for creating the display, none 
of them alloW the vieWing point to be changed arbitrarily 
(Conventional Example 4). 
[0009] As noted above, in conventional game design, the 
display is tWo-dimensionally de?ned, and the resulting 
display is unavoidably lacking in realism When compared to 
the real World, Which is three-dimensional. 

[0010] Accordingly, representation Whereby the display in 
each stage is rendered on the basis of three-dimensionally 
de?ned topographical mapping data, the position of the 
vieWing point can be shifted vertically and horiZontally, and 
the player is presented a more three-dimensional display 
Would serve to facilitate understanding of terrain features. 

[0011] It should be noted that de?ning terrain feature 
segments in three dimensions and alloWing the vieWing 
point to be positioned at any location Within virtual space 
creates several neW problems. 

[0012] For example, Where a enemy character or the like 
is hidden behind a terrain feature segment Which is repre 
sented in three dimensions, the enemy character cannot be 
made visible unless the position of the vieWing point is 
changed. This creates problems, unless the position of the 
vieWing point is aligned With the player-controlled charac 
ter. Speci?cally, directions for player-controlled character 
movement are assigned to control buttons on the input 
device (pad). This does not present a problem When the 
direction of the line of sight extending into the virtual space 
from the viewing point is aligned With the direction in Which 
the player-controlled character is facing. HoWever, if the 
direction of the line does is not aligned With the direction in 
Which the player-controlled character is facing, proper con 
trol becomes impossible. 

[0013] For example, let it be assumed that the assignment 
for the UP sWitch on the pad is such that When it is pushed, 
the player-controlled character moves FORWARD. This is 
not a problem Where the vieWing point is such that the 
player-controlled character is vieWed from behind. Pushing 
the UP sWitch causes the player-controlled character to 
move in the Z-axis direction in the vieWing point coordinate 
system. With this control button assignment, hoWever, if the 
vieWing point is changed so that the player-controlled char 
acter is vieWed from the side, pushing the UP sWitch Will 
cause the player-controlled character to move in the Z-axis 
direction, i.e., in the sideWays direction With respect to the 
player-controlled character. Properly speaking, FORWARD 
should move the player-controlled character in the forWard 
direction. 

[0014] To summariZe, Where a three-dimensional simula 
tion game is conducted using three-dimensionally-de?ned 
polygons or the like, the use of processing analogous to that 
for conventional tWo-dimensional simulation games makes 
control dif?cult and may diminish the interest of the game. 

[0015] This invention Was developed to address the prob 
lems noted earlier, and is intended to provide a graphics 
processing device Which alloWs the vieWing point in a 
three-dimensionally-de?ned virtual space to be shifted arbi 
trarily, and to present a suitable operating environment 
(Object 1). 
[0016] This invention Was developed to address the prob 
lems noted earlier, and is intended to provide a graphics 
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processing device Which allows information for the sur 
roundings of the cursor-selected position to be displayed, 
and to present a suitable operating environment (Object 2). 

[0017] This invention Was developed to address the prob 
lems noted earlier, and is intended to account for the effects 
of a three-dimensionally-de?ned terrain feature on a player 
controlled segment, and to present a suitable operating 
environment (Object 3). 

[0018] This invention Was developed to address the prob 
lems noted earlier, and is intended to align the orientation of 
a player-controlled segment in virtual space With the direc 
tion of the line of sight for visual ?eld conversion, and to 
present a suitable operating environment (Object 4). 

[0019] The invention of claim 1 provides a graphics 
processing device for generating a display Wherein segments 
de?ned three-dimensionally Within a virtual space are 
vieWed from a vieWing point located Within the virtual 
space, comprising vieWing point shifting means for shifting 
the vieWing point over the predetermined three-dimensional 
paths established Within the virtual space. 

[0020] The segments are representations of terrain fea 
tures, human ?gures, and the like, and are constructed from 
polygons, for example. TWo-dimensional representations of 
the polygons observed from a vieWing point in the virtual 
space are displayed. In contrast to moving through tWo 
dimensions, the paths are designed to alloW movement While 
changing position in a third dimension direction (such as the 
height direction). 
[0021] The invention of claim 2 provides a graphics 
processing device according to claim 1, Wherein display 
locations for displaying predetermined messages are estab 
lished along a path, and the vieWing point shifting means 
displays messages at these display locations. 

[0022] Locations for message display may include, for 
example, locations Where enemy characters are positioned, 
locations of prescribed objects, location of characteristic 
terrain features such as cliffs or precipices, and other loca 
tions Where information useful to the player in proceeding 
through the game should be placed. Messages maybe dis 
played in a prescribed message WindoW, for example. The 
message WindoW need not be three-dimensional; a tWo 
dimensional display may be used. 

[0023] The invention of claim 3 provides a graphics 
processing device according to claim 1 or claim 2, Wherein 
the path is con?gured such that each of the plurality of 
segments can be represented from different vieWing point 
positions. 
[0024] Examples of paths providing representation from 
different vieWing point positions are: 

[0025] paths providing an elevated vieWing point 
position for commanding a Wide vieW of ?at terrain 
features; 

[0026] paths providing a loWered vieWing point posi 
tion for providing an unobstructed vieW When 
encountering a vieW obstructed by valleys, forests, or 
other complex terrain features; 

[0027] paths modi?able upon encountering a terrain 
feature that represents an obstacle, thereby alloWing 
one to avoid the obstacle to vieW a desired terrain 

feature; 

Jun. 26, 2003 

[0028] paths modi?able upon encountering a distinc 
tive terrain feature or object, alloWing the area to be 
rendered in close-up, for example, When looking up 
at an inclined surface, loWering the vieWing point 
and approaching the inclined surface, or, When look 
ing over a cliff, elevating the vieWing point and 
approaching the cliff; and 

[0029] paths otherWise modi?able for achieving 
movie effects such as pan, Zoom, and the like, for 
example, paths set up such that the camera can be 
adjusted continuously from extreme Zoom-out to 
close-up in order to focus on a particular point. 

[0030] The invention of claim 4 provides a graphics 
processing device according to any of claims 1 through 3, 
Wherein the vieWing point shifting means holds a reference 
point for the vieWing point in a predetermined location When 
shifting the vieWing point along a path. 

[0031] The reference point is established, for example, on 
a designated terrain feature or character. 

[0032] The invention of claim 5 provides a game machine 
designed With a plurality of stages, comprising an graphics 
processing device as de?ned any of claims 1 through 4 
Whereby virtual terrain features are de?ned three-dimen 
sionally Within virtual space for each stage, and represen 
tations thereof are displayed as vieWed from the vieWing 
point. 

[0033] The invention of claim 6 provides a graphics 
processing method for generating representations of seg 
ments de?ned three-dimensionally Within virtual space dis 
played as vieWed from the vieWing point, comprising the 
step of shifting the vieWing point over the predetermined 
three-dimensional paths established Within the virtual space. 

[0034] The invention of claim 7 provides a graphics 
processing method according to claim 6, Wherein display 
locations for displaying predetermined messages are 
selected along a path, and the step for shifting the vieWing 
point displays the messages at the display locations. 

[0035] The invention of claim 8 provides a graphics 
processing device for generating representations of seg 
ments de?ned three-dimensionally Within virtual space dis 
played as vieWed from the vieWing point, comprising cursor 
generation means for generating a cursor, cursor moving 
means for moving the cursor through operation by the 
player, data generating means for acquiring data concerning 
segments located peripherally around the cursor and gener 
ating display data, and data display means for producing 
data displays on the basis of the display data. 

[0036] The invention of claim 9 provides a graphics 
processing device according to claim 8, Wherein the data 
generating means, on the basis of conditions of motion 
applied to the cursor and data concerning segments located 
peripherally thereto, makes decisions as to Whether cursor 
movement should be enabled, computing the load required 
for movement Where movement is enabled, and the data 
display means displays a “movement not enabled” indicator 
in directions in Which cursor movement is not enabled, as 
Well as displaying a “movement enabled” indicator in direc 
tions in Which cursor movement is enabled, together With the 
load required therefor. 
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[0037] The invention of claim 10 provides a graphics 
processing device according to claim 8, Wherein the data 
generating means acquires attribute data concerning seg 
ments located peripherally around the cursor and generates 
display data, and the data display means displays the display 
data neXt to the segrnent(s) in question. 

[0038] The invention of claim 11 provides a graphics 
processing device according to any of claims 8 through 10, 
Wherein the cursor generating means changes the cursor 
display With reference to the attributes of the segments. 

[0039] The invention of claim 12 provides a game 
machine designed With a plurality of stages, comprising a 
graphics processing device as de?ned any of claims 8 
through 11 Whereby virtual terrain features are de?ned 
three-dimensionally Within virtual space for each stage, and 
a cursor is displayed in the display of each stage. 

[0040] The invention of claim 13 provides a graphics 
processing method for generating a display of segments 
de?ned three-dimensionally Within a virtual space and por 
trayed as vieWed from a vieWing point located Within the 
virtual space, comprising a cursor moving step in Which the 
cursor is moved through player control, a data generation 
step in Which data pertaining to segments located peripher 
ally around the cursor is acquired and display data is 
generated, and a data display step in Which a data display is 
produced on the basis of the display data. 

[0041] The invention of claim 14 provides a graphics 
processing device for generating a display of segments 
de?ned three-dimensionally Within a virtual space and por 
trayed as vieWed from a vieWing point located Within the 
virtual space, comprising attribute modi?cation value gen 
erating means Which, Where a segment has moved, computes 
an attribute modi?cation value for the segment on the basis 
of its status prior to moving, after moving, or both, and 
attribute modifying means for modifying the attributes of the 
segment on the basis of the attribute modi?cation value. 

[0042] The invention of claim 15 provides a graphics 
processing device according to claim 14, Wherein the 
attribute modi?cation value generating means computes the 
attribute modi?cation value on the basis of the difference in 
distance of the segment prior to and after moving. 

[0043] The invention of claim 16 provides a graphics 
processing device according to claim 14, Wherein the 
attribute modi?cation value generating means computes the 
attribute modi?cation value on the basis of the status de?ned 
for the terrain feature segment located at the current position 
of a segment Which has moved. 

[0044] The invention of claim 17 provides a game 
machine designed With a plurality of stages, comprising a 
graphics processing device according to any of claims 14 
through 16 for de?ning virtual terrain features three-dimen 
sionally Within a virtual space and modifying segment 
attributes for each stage. 

[0045] The invention of claim 18 provides a graphics 
processing method for generating a display of segments 
de?ned three-dimensionally Within a virtual space and por 
trayed as vieWed from a vieWing point located Within the 
virtual space, comprising an attribute modi?cation value 
generating step Wherein, Where a segment has moved, an 
attribute modi?cation value is computed for the segment on 
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the basis of its status prior to moving, after moving, or both, 
and an attribute modifying step Wherein the attributes of the 
segment are modi?ed on the basis of the attribute modi? 
cation value. 

[0046] The invention of claim 19 provides a graphics 
processing device for generating a display of segments 
de?ned three-dimensionally Within a virtual space and por 
trayed as vieWed from a vieWing point located Within the 
virtual space, comprising segment moving means for mov 
ing prescribed segments through control by the player, 
coordinate alignment determining means for determining if 
the direction in Which a designated segment in virtual space 
is facing is aligned With the direction of the line of sight 
extending from the vieWing point, and association modify 
ing means for modifying the association of the control 
direction instructed through player control and the direction 
of movement of the segment Where the coordinate alignment 
determining means has determined that these are not 
aligned. 
[0047] The invention of claim 20 provides a graphics 
processing device according to claim 19, further comprising 
control input type determining means for determining 
Whether a control input by the player pertains to movement 
of a segment, and control direction setting means for setting 
the direction instructed through control by the player to a 
prede?ned direction in the event that it is determined by the 
control input type determining means that the input does not 
pertain to movement of a segment. 

[0048] Cases Where a determination that a particular con 
trol input does not pertain to movement of a segment Would 
be made include, for eXample, speci?cation of an action not 
directly related to movement of a segment but rather per 
formed on a terrain feature, tree, rock, or other object in the 
virtual space, or of some modi?cation of attributes (equip 
ment, Weapons, tools, etc.) including those of segments. 
Cases Where a determination that a control input does not 
pertain to the virtual space Would be made include, for 
eXample, operations performed in display screens not 
directly related to virtual space coordinates (such as game 
setting, segment setting, and other initial screens, setting 
screens for modifying parameters during the course of the 
game, message WindoWs, and the like). “Prede?ned direc 
tion” refers to some direction de?ned With reference to the 

display screen (for eXample, UP, DOWN, LEFT, or RIGHT). 
[0049] The invention of claim 21 provides a graphics 
processing device according to claim 19, further comprising 
control input referent determining means for determining 
Whether a control input by the player is an operation to be 
performed on the display screen Which displays the virtual 
space, and control direction setting means for setting the 
direction instructed through control by the player to a 
prede?ned direction in the event that it is determined by the 
control input referent determining means that the operation 
is not one to be performed on the display screen Which 
displays the virtual space. 

[0050] The invention of claim 22 provides a game 
machine designed With a plurality of stages and comprising 
a graphics processing device according to any of claims 19 
through 21 for de?ning virtual terrain features three-dimen 
sionally Within a virtual space for each stage, and for moving 
the segments. 
[0051] The invention of claim 23 provides a graphics 
processing method for generating a display of segments 
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de?ned three-dimensionally Within a virtual space and por 
trayed as viewed from a viewing point located Within the 
virtual space, comprising a segment moving step in Which a 
designated segment is moved through control by the player, 
a coordinate alignment determining step in Which a deter 
mination is made as to Whether the direction in Which the 
designated segment in virtual space is facing is aligned With 
the direction of the line of sight extending from the vieWing 
point, and an association modifying step in Which the 
association of the control direction instructed through player 
control and the direction of movement of the segment is 
modi?ed in the event that the coordinate alignment deter 
mining means has determined that these are not aligned. 

[0052] The invention of claim 24 provides a graphics 
processing method according to claim 23, further compris 
ing a comprising a control input type determining step in 
Which a determination is made as to Whether a control input 
by the player pertains to movement of a segment, and a 
control direction setting step in Which the direction 
instructed through control by the player is set to a prede?ned 
direction in the event that it is determined by the control 
input type determining means that the input does not pertain 
to movement of a segment. 

[0053] The invention of claim 25 provides in a computer 
a machine-readable storage medium for storing a program 
Which embodies a graphics processing method for generat 
ing a display of segments de?ned three-dimensionally 
Within a virtual space and portrayed as vieWed from a 
vieWing point located Within the virtual space, and Which 
eXecutes a step Whereby the vieWing point is shifted over 
predetermined three-dimensional paths established Within 
the virtual space. 

[0054] The invention of claim 26 provides in a computer 
a machine-readable storage medium for storing a program 
Which embodies a graphics processing method for generat 
ing a display of segments de?ned three-dimensionally 
Within a virtual space and portrayed as vieWed from a 
vieWing point located Within the virtual space, and Which 
eXecutes a cursor movement step Wherein the cursor is 
moved through control by the player, a data generation step 
Wherein data pertaining to segments located peripherally 
around the cursor is acquired and display data is generated, 
and a data display step in Which a data display is produced 
on the basis of the display data. 

[0055] The invention of claim 27 provides in a computer 
a machine-readable storage medium for storing a program 
Which embodies a graphics processing method for generat 
ing a display of segments de?ned three-dimensionally 
Within a virtual space and portrayed as vieWed from a 
vieWing point located Within the virtual space, and Which 
eXecutes an attribute modi?cation value generating step 
Wherein, Where a segment has moved, an attribute modi? 
cation value is computed for the segment on the basis of its 
status prior to moving, after moving, or both, and an 
attribute modifying step Wherein the attributes of the seg 
ment are modi?ed on the basis of the attribute modi?cation 
value. 

[0056] The invention of claim 28 provides in a computer 
a machine-readable storage medium for storing a program 
Which embodies a graphics processing method for generat 
ing a display of segments de?ned three-dimensionally 
Within a virtual space and portrayed as vieWed from a 
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vieWing point located Within the virtual space, and Which 
eXecutes a segment moving step in Which a designated 
segment is moved through control by the player, a coordi 
nate alignment determining step in Which a determination is 
made as to Whether the direction in Which the designated 
segment in virtual space is facing is aligned With the 
direction of the line of sight extending from the vieWing 
point, and an association modifying step in Which the 
association of the control direction instructed through player 
control and the direction of movement of the segment is 
modi?ed in the event that the coordinate alignment deter 
mining means has determined that these are not aligned. 

[0057] Examples of storage media are ?oppy disks, mag 
netic tape, magnetooptical disks, CD-ROM, DVD, ROM 
cartridges, RAM memory cartridges equipped With battery 
packs, ?ash memory cartridges, nonvolatile RAM car 
tridges, and the like. “Storage medium” refers to a compo 
nent capable of storing data (mainly digital data and pro 
grams) by some physical means and of enabling a computer, 
dedicated processor, or other processing device to perform 
prescribed functions. 

[0058] Wired communications media such as phone lines, 
Wireless communications media such as microWave circuits, 
and other communications media are included as Well. The 
Internet is also included in this de?nition of communications 
media. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0059] FIG. 1 is an exterior vieW of a game machine 
employing the graphics processing device of Embodiment 1 
of this invention; 

[0060] FIG. 2 is a functional block diagram of a game 
machine employing the graphics processing device of 
Embodiment 1 of this invention; 

[0061] FIG. 3 is a ?oWchart illustrating the operation of 
the graphics processing device of Embodiment 1 of this 
invention; 
[0062] FIG. 4 is a plan vieW of a stage illustrative of the 
operation of Embodiment 1 of this invention; 

[0063] FIG. 5 is a sectional vieW of a stage illustrative of 
the operation of Embodiment 1 of this invention; 

[0064] FIG. 6 is a diagram shoWing a camera shift path 
illustrative of the operation of Embodiment 1 of this inven 
tion; 
[0065] FIG. 7 is a diagram shoWing a camera shift path 
illustrative of the operation of Embodiment 1 of this inven 
tion; 
[0066] FIG. 8 is an eXample of a display screen illustrative 
of the operation of Embodiment 1 of this invention; 

[0067] FIG. 9 is an eXample of another display screen 
illustrative of the operation of Embodiment 1 of this inven 
tion; 
[0068] FIG. 10 is a diagram shoWing a camera shift path 
and the orientation thereof illustrative of the operation of 
Embodiment 1 of this invention; 

[0069] FIG. 11 is a How chart depicting the operation of 
the graphics processing device of Embodiment 2 of this 
invention; 



US 2003/0119587 A1 

[0070] FIG. 12 is a plan vieW of a cursor and icons 
displayed by the graphics processing device of Embodiment 
2 of this invention; 

[0071] FIG. 13 is a plan vieW of another cursor and icons 
displayed by the graphics processing device of Embodiment 
2 of this invention; 

[0072] FIG. 14 is a perspective vieW of the cursor, icons, 
and grid in stage illustrative of the operation of Embodiment 
2 of this invention; 

[0073] FIG. 15 is a plan vieW of the cursor, icons, and grid 
in stage illustrative of another operation of Embodiment 2 of 
this invention; 

[0074] FIG. 16 is a How chart depicting the operation of 
the graphics processing device of Embodiment 3 of this 
invention; 
[0075] FIG. 17 is a How chart depicting the operation of 
the graphics processing device of Embodiment 4 of this 
invention; 
[0076] FIG. 18 shoWs an example of a display screen 
illustrative of the operation of Embodiment 4 of this inven 
tion; and 

[0077] FIG. 19 shoWs an example of another display 
screen illustrative of the operation of Embodiment 1 of this 
invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0078] Preferred embodiments for carrying out the present 
invention are discussed beloW, referring to the appended 
draWings. 
[0079] Embodiment 1 

[0080] FIG. 1 is an exterior vieW of a video game machine 
employing the graphics processing device Which pertains to 
Embodiment 1 of this invention. In the draWing, the video 
game console 1 has a shape approximating a box, and houses 
the boards for game processing and the like. TWo connectors 
2a are provided on the front panel of the video game console 
1; the pads Which serve as the input devices for game control 
(pads) 2b are connected to these connectors 2a through 
cables 2c. For tWo-player play, tWo pads 2b are used. 

[0081] On the top of the video game console 1 are pro 
vided a cartridge I/F 1a for connecting a ROM cartridge and 
a CD-ROM drive 1b for reading CD-ROMs. While not 
shoWn, the back panel of the video game console 1 is 
provided With a video output terminal and an audio output 
terminal. The video output terminal is hooked up to the 
video input terminal of a television receiver 5 via a cable 4a. 
The audio output terminal is hooked up to the audio input 
terminal of a television receiver 5 via a cable 4b. With this 
type of video game machine, a player operates the pad 2b to 
play the game While vieWing the screen shoWn on the 
television receiver 5. 

[0082] FIG. 2 is a block diagram shoWing the scheme of 
the TV game machine Which pertains to Embodiment 1 of 
the invention. This graphics processing device comprises a 
CPU block 10 for controlling the entire device, a video block 
11 for controlling game screen displays, a sound block 12 for 
generating effect sounds, and a sub-system 13 for reading 
CD-ROMs and the like. 

Jun. 26, 2003 

[0083] The CPU block 10 comprises an SCU (system 
control unit) 100, a main CPU 101, RAM 102, ROM 103, a 
cartridge I/F 1a, a sub-CPU 104, a CPU bus 105, and so on. 

[0084] The CPU block 10comprises an SCU (system 
control unit) 100, a main CPU 101, RAM 102, ROM 103, a 
cartridge I/F 1a, a sub-CPU 104, a CPU bus 105, and so on. 

[0085] The main CPU 101 is designed to control the entire 
device. This main CPU 101 incorporates a processing func 
tion (not shoWn) similar to a DSP (digital signal processor) 
and is designed for rapid execution of application softWare. 

[0086] The RAM 102 is con?gured to serve as the Work 
area for the main CPU 101. An initialiZation program for the 
initialiZation process and so on are Written to the ROM 103, 
making it possible for the device to boot up. The SCU 100 
controls the buses 105, 106, and 107 to enable data exchange 
among the main CPU 101, the VDPs 120 and 130, the DSP 
140, the CPU 141, and other components. 

[0087] The SCU 100 is provided internally With a DMA 
controller, and is designed such that during the game, image 
data for the display elements Which make up the segments 
(polygon data and the like) can be transferred to the VRAM 
in the video block 11. 

[0088] The cartridge I/F 1a is designed to transfer program 
data and image data from the storage medium (provided in 
the form of a ROM cartridge) to the CPU block. 

[0089] The sub-CPU 104 is called an SMPC (system 
manager & peripheral controller), and is designed to acquire 
control data from the peripheral devices 2b via the connector 
2a shoWn in FIG. 1 in response to requests from the main 
CPU 101. 

[0090] On the basis of control signals received from the 
sub-CPU 104, the main CPU 101 performs, for example, 
display control (changing character rotation, changing per 
spective, and other elements) on the game screen. The 
connectors 2a are designed to alloW connections to any 
peripheral device such as a pad, joystick, keyboard, or the 
like. The sub-CPU 104 has the function of automatically 
recogniZing the type of peripheral device plugged into the 
connectors 2a (console terminals) and acquiring control 
signals and the like in accordance With a particular commu 
nication mode corresponding to the type of peripheral 
device. 

[0091] The video block 11 comprises a ?rst VDP (video 
display processor) 120, VRAM (DRAM) 121, frame buffers 
122 and 123, a second VDP 130, VRAM 131, and a frame 
memory 132. 

[0092] The ?rst VDP 120 houses a system register and is 
connected to VRAM (DRAM) 121 and to the frame buffers 
122 and 123, and is designed to enable generation of 
segments (characters) consisting of polygons for the TV 
game. The second VDP 130 houses a register and color 
RAM, is connected to the VRAM 131 and the frame 
memory 132, and is designed to enable various processes 
such as rendering background images, priority (display 
priority)-based segment image data/background image data 
image synthesis, clipping, display color designation, and the 
like. 

[0093] The VRAM 121 is designed to store polygon data 
(collections of apex point coordinates) for TV game char 
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acter representation transferred from the main CPU 101 and 
to store conversion matrix data for shifting the visual ?eld. 

[0094] The frame buffers 122 and 123 are designed to hold 
the image data (generated in 16 or 8 bits per pixel format, for 
example) generated by the ?rst VDP 120 on the basis of 
polygon data, etc. 

[0095] The VRAM 131 is designed to store background 
image data supplied by the main CPU 101 through the SCU 
100. 

[0096] The memory 132 is designed to store ?nal display 
data generated by the second VDP 130 through synthesis of 
texture-mapped polygon image data sent from the VDP 120 
and background image data While applying display priority 
(priority). 
[0097] The encoder 160 is designed to generate video 
signals by attaching sync frames and so on to the display 
data, and to output these to the TV receiver. 

[0098] The sound block 12 comprises a DSP 140 for 
synthesiZing sounds by the PCM format or FM format, and 
a CPU 141 for controlling this DSP 140. The DSP 140 is 
designed to convert audio signals to 2-channel signals 
through a D/A converter 170 and to output these to the tWo 
speakers 5a. 

[0099] The sub-system 13 comprises a CD-ROM drive 1b, 
a CD UP 180, MPEG AUDIO 182, MPEG VIDEO 183, and 
so on. This sub-system 13 has the function of reading 
application softWare provided in CD-ROM format, repro 
ducing video, and so on. The CD-ROM drive 1b reads data 
from the CD-ROM. The CPU 181 is designed to control the 
CD-ROM drive 1b and to perform error correction on read 
data and other such processes. Data read out from a CD 
ROM is delivered to the main CPU 101 through the CD UP 
180, bus 106, and SCU 100 and is used as the application 
softWare. The MPEG AUDIO 182 and MPEG VIDEO 183 
are devices for restoring data Which has been compressed in 
accordance With MPEG standards (Motion Picture Expert 
Group). By using the MPEG AUDIO 182 and MPEG 
VIDEO 183 to restore MPEG-compressed data Written on a 
CD-ROM it is possible to reproduce the video images. 

[0100] FIG. 4 is a draWing illustrating processing opera 
tions of the device of Embodiment 1 of this invention. FIG. 
5 is a cross section of plane A-A in FIG. 4, vieWed in the 
direction indicated by the arroWs. 

[0101] FIG. 4 is a plan vieW of a stage in the game 
containing terrain feature segments Which have been gen 
erated Within virtual space on the basis of three-dimension 
ally de?ned topographical data; the virtual space is vieWed 
from above the horiZontal plane in Which these terrain 
features lie. In the draWing, 50 indicates the path over Which 
the vieWing point shifts (to facilitate understanding, the 
vieWing point is discussed beloW in terms of a camera), 51 
indicates a player-controlled character controlled by the 
player, 52 indicates a enemy character, 53 represents an 
obstacle (stone monolith) located on the course, 54 and 55 
indicate sloped surfaces (cliffs), and 56 and 57 indicate 
plateaus. As may be discerned from the draWing, the game 
process How in one in Which the character 51 drives aWay 
enemy characters 52 blocking a path that is surrounded by 
sloped surfaces 54 and 55 to reach the exit located at the 
right in the draWing. Exiting through the exit leads the player 
to the next stage. 
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[0102] In this game machine, a stage is introduced by 
moving the camera along the shifting path 50 to shoW all the 
terrain features in the stage. During this process, prescribed 
messages are displayed in association With display images at 
points P1 through P4. For example, at point P1, the camera 
points up at the sloped surface 55 from beloW to alloW the 
player to make a visual estimation of the steepness of the 
sloped surface, and a message such as “climbing up this 
sloped surface is tough” or “if you slip doWn this sloped 
surface you Will get hurt” is displayed. A description of the 
enemy characters is provided at point P2 and a description 
of the obstacle 53 is provided at point P3. At point P4, in 
contrast to point P1, the camera points doWn the sloped 
surface, alloWing the player to make a visual estimation of 
the steepness of the sloped surface. Points P1 through P4 are 
preset. Alternatively, arbitrary position setting through 
player control could be enabled. 

[0103] The operation of the device of Embodiment 1 Will 
be described With reference to the How chart in FIG. 3. In 
Embodiment 1, a vieWing point shifting method is provided 
during introduction of the simulation game; speci?cally, 
varying camera angles are employed to describe important 
features of the terrain. Most processing is done by the CPU 
101. 

[0104] During description of the terrain, the camera can 
move not only through the horiZontal plane but also in the 
vertical direction to provide three-dimensional motion, 
thereby providing an impression of three-dimensional ter 
rain, even for tWo-dimensional coordinate visual ?eld-con 
verted images. Demonstrations of “objects” actually 
encountered by the player-controlled character are also 
presented for the stage. The Way in the camera moves may 
be set arbitrarily by the designer at the programming stage. 
The designated sites for message display may be set as Well. 
When a message is displayed, camera motion temporarily 
stops. This is to alloW the player to read the message. 
Camera motion resumes upon some control input from the 
player. The game of stage in question then starts in the 
terrain that has just been described. 

[0105] Step ST1 

[0106] The system goes into topographical mapping data 
check mode. Topographical mapping data check mode refers 
to a mode in Which the entire stage can be observed to 
provide an understanding of conditions in each stage prior to 
play. Upon entering this mode, a predetermined camera path 
50 is readied and the camera begins to move along this path. 
“Battles” betWeen the player-controlled character and 
enemy characters do not occur in this mode. 

[0107] Step ST2 

[0108] The camera position begins to move. As depicted 
in FIG. 6 and FIG. 7, the camera starts to move from the left 
side in the draWings and proceeds until reaching the obstacle 
53 located on the right side. It then turns around, passing 
over the plateau 57 and returning to the starting position. 
During this time the line of sight of the camera faces 
doWnWard and toWards the front. This camera direction has 
been preset, but can be freely modi?ed or rendered select 
able by the player. 

[0109] As may be discerned from FIG. 6 and FIG. 7, the 
camera height can be changed during motion. For example, 
it can be raised immediately in front of the obstacle 53 and 
















