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Description

TECHNICAL FIELD

[0001] This invention relates to an image processing
device for displaying images whereby central figures or
peripheral figures set in a virtual spatial coordinates sys-
tem are viewed from a certain viewpoint, a game ma-
chine using this processing device, an image process-
ing method and a medium.

BACKGROUND ART

[0002] With the progress in computer graphics tech-
nology in recent years, data processing devices such as
video game machines and simulation machines have
become commonly used. A video game machine, for ex-
ample, is provided with peripherals, such as game pads,
joysticks, a monitor, or the like, and a game main unit
containing a CPU which implements image processing,
sound processing, data communications with the pe-
ripherals, and the like. Image processing in video game
machines is extremely important in terms of raising the
value of the product, and therefore technology for repro-
duction of animated images has also become highly ad-
vanced in recent years. For example, games involving
stereoscopic three-dimensional (3D) image representa-
tions, rather than two-dimensional images, have come
to be widely played, and highly advanced image
processing is conducted in games of this kind.
[0003] In cases where graphics for game screens are
created by means of 3D calculation in order to display
three-dimensional images, the representation of images
of the game field or player's characters located therein
depends greatly on which viewpoint the three-dimen-
sionally created objects are to be observed from. For
example, if the viewpoint is set directly to the side of a
character, then in the terms of the 3D game, this will
produce a "side view", and if the viewpoint is set to di-
rectly above a character, then this will correspond to a
"top view".
[0004] Since the display device used in a video game
is a two-dimensional cathode ray tube, it is inevitably
difficult to perceive distances in the front-back direction
with respect to the screen. Therefore, it a common tech-
nique to set a viewpoint such that, of the three-dimen-
sional coordinate axes, X, Y and Z, a coordinate axis
wherein detailed perception of distance is not required
in relation to the contents of the game is set in the front-
back direction, namely, perpendicular to the front plane.
[0005] For example, in a 3D shooting game, as shown
in Fig.14, enemies and missiles approach from in front
and the player's craft has to avoid these enemies and
missiles by moving up and down, and left and right. In
this case, the player moves in the up and down direction
and left and right direction and these directions are
therefore very important. On the other hand, the front-
back distance is of little relative importance. Therefore,

in a 3D shooting game of this kind, the two-dimensional
screen is set in the up-down and left-right planes, whilst
the front-back plane is set perpendicular to this.
[0006] In this way, in a 3D shooting game it is not es-
pecially an impediment if the line of sight is fixed in a
forward direction, but there exist other types of game.
For instance, in a game where the player controls a
character to fight with opponents, or in a game where
the character has to break through various obstacles,
there are cases where the coordinate axis in which a
detailed perception of distance is required may change
depending on the shape of the landscape in which the
character operated by the player is moving, or the play-
er's own preferences or skill level. In other words, it is
not possible to create an appropriate playing environ-
ment using only a single type of viewpoint.
[0007] Technology corresponding to this is represent-
ed by a "virtual button". This is a device whereby a de-
sired viewpoint is continually selected from a plurality of
prepared types of viewpoint, in accordance with the
player's individual preferences.
[0008] However, using a "virtual button" has a disad-
vantage in that it adds an "operation for changing the
viewpoint" to the original game operation, and therefore
makes the game operation more complex. Furthermore,
since the player has to look for the optimum viewpoint
him or herself, it obstructs his or her concentration on
playing the game.
[0009] This invention was devised in order to over-
come problems of this kind, an object thereof being to
provide an image processing device whereby an opti-
mum viewpoint is automatically provided, thus creating
a favourable game environment, without burdening the
player, and a game machine using this image process-
ing device, an image processing method and a medium
whereon programs for same are recorded.

DISCLOSURE OF THE INVENTION

[0010] In an image processing device, which gener-
ates images wherein a central figure and peripheral fig-
ures set in a virtual spatial coordinates system are
viewed from a prescribed viewpoint, and outputs image
display signals corresponding to these images, the im-
age processing device relating to this invention compris-
es focal point calculating means for determining a sec-
ond point on the peripheral figures on the basis of a first
point previously set with respect to the central figure,
line of sight calculating means for determining a line of
sight on the basis of the first point and the second point,
viewpoint calculating means for determining the view-
point on the basis of the first point and the line of sight,
and image signal generating means for generating the
image display signals corresponding to the image
viewed from the viewpoint in the direction of the line of
sight.
[0011] A virtual spatial coordinate system is used, for
example, in the type of game where a game field is cre-
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ated by 3D calculation, and the player controls a char-
acter within that game field. "Central figure" refers to the
character being operated by the player, for example.
"Peripheral figures" refers the landscape, buildings, ob-
stacles etc. surrounding the character, and in a fighting
game, or the like, it also includes opponent characters.
[0012] The first point may be set, for example, inside
the character's head, or the like. In this case, the line of
sight will appear natural to the player. However, the first
point does not have to be set inside the character, but
may also be set outside the character, for instance,
above the character's head.
[0013] The second point may be set, for example, on
the surface, inside or outside the landscape at a pre-
scribed distance from the first point.
[0014] The Line of sight is, for example, a straight line
linking the first point with the second point.
[0015] The viewpoint is set, for example, in a position
on the line of sight on the opposite side to the second
point, at a prescribed distance from the second point.
[0016] Furthermore, in the image processing device
relating to this invention, the focal point calculating
means determines a point on the peripheral figure which
is at a predetermined first distance from the first point,
and sets this point as the second point.
[0017] The first distance may have a fixed value, or it
may be selected or changed according to circumstanc-
es. Furthermore, the first distance is a distance in the
horizontal plane, for example.
[0018] Moreover, the image processing device relat-
ing to this invention determines the first distance in ac-
cordance with the movement of the central figure.
[0019] For example, if the character is moving quickly,
then the first distance is set to a large distance such that
a broad field of view is obtained by looking into the far
distance, whereas if the character is moving slowly, the
first distance is set to a small distance such that near
objects can be viewed in detail.
[0020] Furthermore, in the image processing device
relating to this invention, if a moving figure is included
in the peripheral figures, then the focal point calculating
means sets a point corresponding to the moving figure
as the second point.
[0021] A moving figure may be, for example, an op-
ponent character in a fighting game. The second point
may be set, for example, inside the opponent charac-
ter's head, or the like. However, the second point does
not have to be set inside the opponent character, but
may also be set outside the character, for instance,
above the character's head.
[0022] Furthermore, in the image processing device
relating to this invention, the viewpoint calculating
means determines a point on the line of sight which is
at a predetermined second distance from the first point
and sets this point as the viewpoint.
[0023] The second distance may have a fixed value,
or it may be selected or changed according to circum-
stances. The second distance may be a distance in

three-dimensional space or it may be a distance in a hor-
izontal plane.
[0024] In the image processing device relating to this
invention, the second distance is taken as a distance in
a horizontal plane, coordinates which are at the second
distance from the first point projected in this horizontal
plane are determined, these coordinates are set as the
horizontal plane coordinates of the viewpoint, and the
viewpoint is determined on the basis of these horizontal
plane coordinates, and moreover, a maximum value for
the distance between the first point and the viewpoint is
determined, and if this maximum value is exceeded, the
viewpoint is determined such that the distance between
the first point and the viewpoint does not exceed the
maximum value, regardless of the second distance.
[0025] If the second distance is taken as a distance
in the horizontal plane, then the viewpoint may be set in
an unnaturally distant position from the first point, de-
pending on the angle of the line of sight, and therefore
a maximum value is provided such that it is not dis-
tanced by more than a certain value.
[0026] In the image processing device relating to this
invention, the second distance is determined in accord-
ance with the size of the central figure.
[0027] For example, if the character is large, or if there
are a plurality of characters, the second distance is set
to a large distance, so that all of the characters can be
seen, whereas if the characters are small, or there is
only one character, then the second distance is set to a
short distance.
[0028] The game machine relating to this invention is
provided with any one of the image processing devices
described above, and the central figure is taken as the
figure of a game character, and the peripheral figure is
taken as the figure of a landscape.
[0029] In an image processing method whereby im-
ages wherein a central figure and peripheral figures set
in a virtual spatial coordinates system are viewed from
a prescribed viewpoint are generated, and image dis-
play signals corresponding to these images are gener-
ated,
[0030] the image processing method relating to this
invention is such that a second point on the peripheral
figure is determined on the basis of a first point previ-
ously set with respect to the central figure, a line of sight
is determined on the basis of the first point and the sec-
ond point, the viewpoint is determined on the basis of
the first point and the line of sight, and the image display
signals are generated corresponding to the image
viewed from the viewpoint in the direction of the line of
sight.
[0031] Furthermore, the image processing method re-
lating to the present invention is such that, if the central
figure is taken as the figure of a game character, and
the peripheral figure is taken as the figure of a land-
scape, an image is generated in an upward-looking line
of sight when the landscape in the direction that the
character is facing is high, and an image is generated
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in a downward-looking line of sight when the landscape
in the direction that the character is facing is low.
[0032] Moreover, the image processing method relat-
ing to the present invention is such that, if the central
figure is taken as the figure of a game character, and
the peripheral figure is taken as the figure of a landscape
and an opponent character, then an image is generated
in a line of sight from the character towards the opponent
character.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033]

Fig. 1 is a general oblique view of a video game ma-
chine incorporating an image processing device ac-
cording to a first mode for implementing this inven-
tion;

Fig. 2 is a block diagram of a video game machine
incorporating an image processing device accord-
ing to a first mode for implementing this invention;

Fig. 3 is an approximate flow-chart of image
processing in a first mode for implementing this in-
vention;

Fig. 4 is a diagram for describing the principles of a
method for determining the camera position in a first
mode for implementing this invention (viewed from
side);

Fig. 5 is a diagram for describing the principles of a
method for determining the camera position in a first
mode for implementing this invention (viewed from
above);

Fig. 6 is a diagram for describing an example of a
method for determining the camera position in a first
mode for implementing this invention (viewed from
side);

Fig. 7 is a diagram of a screen displayed according
to a first mode for implementing this invention;

Fig. 8 is a diagram of a further screen displayed ac-
cording to a first mode for implementing this inven-
tion;

Fig. 9 is a diagram of a further screen displayed ac-
cording to a first mode for implementing this inven-
tion;

Fig. 10 is a diagram for describing a method of de-
termining a camera position in a third mode for im-
plementing this invention;

Fig. 11 is a diagram of a screen displayed according

to a third mode for implementing this invention;

Fig. 12 is a diagram of a further screen displayed
according to a third mode for implementing this in-
vention;

Fig. 12 is a diagram of a further screen displayed
according to a third mode for implementing this in-
vention;

Fig. 13 is a diagram of a further screen displayed
according to a third mode for implementing this in-
vention; and

Fig. 14 is an illustrative diagram of a camera posi-
tion in a shooting game.

BEST MODE FOR CARRYING OUT THE INVENTION

First mode of implementation

[0034] Below, a preferred mode for implementing the
present invention is described with reference to Fig. 1
 Fig. 9. In this mode of implementation, a case where
an image processing device according to the present
invention is applied in a video game machine is de-
scribed.
[0035] Fig. 1 shows an external view of a video game
machine relating to a mode for implementing this inven-
tion. In this diagram, symbol 1 indicates a video game
main unit. Two connectors 2a are provided on the front
of a video game main unit 1, and peripherals 2b such
as game pads for controlling the game are connected
respectively to these connectors 2a via cables 2c. Fur-
thermore, a cartridge interface (I/F) 1a for connecting a
ROM cartridge and a CD-ROM drive 1b for reading a
CD-ROM are provided on the upper portion of the video
game main unit 1. Although not shown in the diagram,
a video output terminal and audio output terminal are
provided on the rear side of the video game machine.
This video output terminal connects to the video input
terminal of a TV receiver 5 via a cable 4a, and the audio
output terminal connects to the audio input terminal of
a TV receiver 5. In a video game of this kind, by oper-
ating the peripherals, the user is able to play a game
whilst watching the screen displayed on the TV receiver
5.
[0036] Fig. 2 is a block diagram showing an overview
of a video game machine relating to a mode of imple-
menting this invention. This video game machine com-
prises a CPU block 10 for controlling the device as a
whole, a video block 11 for controlling the game screen
display, a sound block 12 for generating sound effects,
and the like, and a subsystem 13 for reading a CD-ROM,
and the like.
[0037] The CPU block 10 comprises an SCU (System
Control Unit) 100, main CPU 101, RAM 102, ROM 103,
cartridge I/F 1a, sub-CPU 104, CPU bus 105, and the
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like. The main CPU 101 controls the whole device. This
main CPU 101 comprises an internal calculating func-
tion similar to a DSP (Digital Signal Processor), which
is omitted from the drawings, and it is capable of imple-
menting applicational software at high speed.
[0038] The RAM 102 is used as the work area for the
main CPU 101. Initial programs and the like used for
start-up processing are written into the ROM 103. Re-
ciprocal data input and output between the main CPU
101, VDP 120, 130, DSP 140, CPU 141, and the like, is
conducted smoothly by controlling the buses 105, 106
and 107.
[0039] The SCU 100 comprises an internal DMA con-
troller, and is capable of transferring character data (pol-
ygon data) relating to the game to the VRAM in the video
block 11. Thereby, the applicational software for the
game, or the like, can be implemented at high speed.
[0040] The cartridge I/F 1a serves to input application-
al software supplied in the ROM cartridge format.
[0041] The sub-CPU 104 is called an SMPC (System
Manager & Peripheral Controller), and it performs the
function of collecting peripheral data from the peripher-
als 2b via the connectors 2a in Fig. 1, according to the
requirements of the main CPU 101. The main CPU 101
performs image control, such as rotational conversion
or perspective conversion of the characters in the game
screen, for example, on the basis of the peripheral data
supplied by the sub-CPU 104. The connectors 2a can
be connected to desired peripherals, such as game
pads, joysticks, keyboards, or the like. The sub-CPU
104 automatically identifies the type of peripheral that
is connected to the connectors 2a (main unit terminals)
and it performs the function of collecting peripheral data
and the like in accordance with the communications sys-
tem corresponding to that peripheral type.
[0042] The video block 11 comprises a first VDP (Vid-
eo Display Processor) 120 which draws polygon
screens ascribed to characters and background images
consisting of polygon data in the video game, and a sec-
ond VDP 130 which draws scroll background screens
and performs image synthesis, clipping, and the like, of
polygon image data and scroll image data on a priority
(display priority order) basis.
[0043] Of these, the first VDP 120 contains a system
register 120a and is connected to the VRAM (DRAM)
121 and two screen frame buffers 122, 123. Polygon
drawing data representing the characters in the video
game is transferred from the main CPU 101 via the SCU
100 to the first VDP 120, and it is written into the VRAM
121. The drawing data written in to the VRAM 121 is, for
example, transferred into a drawing frame buffer 122 (or
123) in a 16 or 8 bit/pixel format. The data stored in
frame buffer 122 (or 123) is transferred by the second
VDP 130 when the device is in display mode.
[0044] On the other hand, the second VDP 130 con-
tains a register 130a and a colour RAM 130b, and is
connected to the VRAM 131. Furthermore, the second
VDP 130 is connected via bus 107 to the first VDP 120

and the SCU 100, and it is also connected via a memory
132 and an encoder 160 to a TV receiver 5.
[0045] Scroll image data for the second VDP 130 is
defined by the main CPU 101 in the VRAM 131 and col-
our RAM 130b via the SCU 100. Information for control-
ling the image display is similarly set in register 130a of
the second VDP 130. The data defined in VRAM 131 is
read out by the second VDP 130 in accordance with the
contents set in the register 130a, and it forms image data
for each scroll screen representing the background re-
lating to the characters. The image data for each scroll
screen and the image data for polygon data supplied
from the first VDP 120, which has been texture mapped,
are assigned a display priority order (priority) according
to the setting in register 130a, and they are synthesized
into the final display image data.
[0046] If this image display data is in a pallet format,
the second VDP 130 reads out the colour data defined
in the colour RAM 130b according to the values therein,
and generates display colour data. If the display image
data is in RGB format, the image display data is taken
directly as display colour data. This display colour data
is stored in the memory 132 and then output to the en-
coder 160. The encoder 160 generates a video signal
by appending a synchronizing signal, or the like, to this
image data, and outputs this video signal to the TV re-
ceiver. By this means, a game screen is displayed on
the TV receiver.
[0047] The sound block 12 comprises a DSP 140
which synthesizes sound by means of a PCM system or
FM system, and a CPU 141 which controls this DSP
140, and the like. Sound data generated by the DSP 140
is converted to a two-channel signal by a D/A converter
and then output to two speakers 5a.
[0048] The sub-system 13 comprises a CD-ROM
drive 1b, a CD I/F 180, MPEG AUDIO 182, MPEG VID-
EO 183, and the like. This sub-system 13 performs the
function of reading out applicational software supplied
in CD-ROM format, or the like, and reproducing animat-
ed pictures, or the like. The CD-ROM drive 1b inputs
data from the CD-ROM. A CPU 181 controls the
CD-ROM drive 1b and conducts error processing and
the like on the input data. The data read from the
CD-ROM is supplied via the CD I/F 180, bus 106 and
SCU 100 to the main CPU 101, and it is used as appli-
cational software. The MPEG AUDIO 182 and MPEG
VIDEO 183 are devices for restoring data compressed
according to MPEG (Motion Picture Expert Group)
standards. By restoring MPEG compressed data con-
tained on a CD-ROM by means of the MPEG AUDIO
182 and MPEG VIDEO 183 in this way, it is possible to
reproduce animated images.
[0049] The user places a CD-ROM, which forms the
medium on which programs are stored, into the
CD-ROM drive 1b, and when a prescribed operation is
performed, the contents of the CD-ROM are read out
and supplied to the main memory (RM 102 etc.) The
CPU 101 performs the actions of the first mode for im-
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plementing the invention, as described below, in accord-
ance with the downloaded program.
[0050] Apart from a CD-ROM, media which may be
used in the first mode for implementing this invention
include, for example, a floppy disk, hard disk, magnetic
tape, optomagnetic disk, DVD, ROM cartridge, RAM
memory cartridge with battery back-up, flash memory
cartridge, fixed RAM cartridge, or the like.
[0051] Furthermore, a wired communications medi-
um, such as a telephone circuit, or a radio communica-
tions medium, such as a microwave circuit, may also be
used. The Internet is included in this definition of com-
munications media.
[0052] A medium is a entity whereby information
(mainly digital data and programs,) can be recorded by
a physical means of some kind, and it is able to cause
a processing device, such as a computer, special proc-
essor, or the like, to implement prescribed functions. In
brief, it should enable programs to be downloaded into
a computer by some means or other, thereby causing
the computer to execute prescribed functions.
[0053] Next, the operation of a mode for implementing
this invention is described.
[0054] When the viewpoint is determined in a three-
dimensional game (3D game) implemented a device as
shown in Fig. 1 and Fig. 2, in general, a "camera" is en-
visaged, and the direction in which this "camera" is
pointing and the spatial coordinates that it is occupying
are set. The image taken by this "camera" is then dis-
played on a TV screen. In other words, this "camera"
represents the player's line of sight. Accordingly, the line
of sight adopted by the "camera" is extremely important
to the player's ability to control the game, and it is nec-
essary to carry out optimum viewpoint adjustment.
[0055] Optimum viewpoint adjustment refers to the di-
rection whereby the most desirable image for the player
is obtained. For example, in a 3D shooting game, ene-
mies and missiles approach from in front and the play-
er's craft has to avoid these enemies and missiles by
moving up and down, and left and right. In this case, the
player moves in the up and down direction and left and
right direction and these directions are therefore very
important. On the other hand, the front-back distance is
of little relative importance. Therefore, in a 3D shooting
game of this kind, the two-dimensional screen is set in
the up-down and left-right planes, whilst the front-back
plane is set perpendicular to this. In other words, the
optimum line of sight for the player is a fixed line of sight
facing forwards.
[0056] However, in a game where the player controls
a character which moves through a landscape, there are
cases where the coordinate axis in which a detailed per-
ception of distance is required may change depending
on the shape of the landscape in which the character
operated by the player is moving, or the player's own
preferences or skill level. In other words, unlike the case
of a 3D shooting game as described in the example
above, it is not possible to create an appropriate playing

environment using only a single type of viewpoint.
[0057] For example, if the player is going to leap over
a ravine, he or she needs to gain an accurate perception
of the width of the ravine and the direction in which to
leap. Therefore, a viewpoint looking downwards is de-
sirable.
[0058] If the player needs to avoid missiles coming
from in front of him or her, then a viewpoint looking for-
wards is desirable, as described above.
[0059] The first mode of implementing the present in-
vention automatically conducts optimum viewpoint ad-
justment by referring to the relationship between the
player's character and the landscape in a process
known as "camera coordinates and angle determina-
tion".
[0060] In the description below, the viewpoint is de-
termined on the basis of the character in a game. This
is because in an action game, for example, the direction
in which the character performs actions, such as mov-
ing, attacking, or the like, is defined as the forward di-
rection, and the player concentrates mainly on the for-
ward direction when playing the game. If the player
wants to perform an action in a different direction, the
player should turn the character to face in the desired
direction. Therefore, it is possible to maintain conven-
ience in terms of game playing by changing the view-
point only with respect to the forward environment.
[0061] The details of processing are now described
using specific examples, with reference to Fig. 3  Fig.
9.
[0062] Firstly, as shown in Fig. 4 and Fig. 5, the point
in front of the player is defined as A (xA, yA, zA), a de-
sired point inside the player (for example, a point in the
head region,) as B (xB, yB, zB), the camera position, as
C (xC, yC, zC), the orientation of the player in the XZ
plane, as θY, the horizontal distance between reference
point A and reference point B in front of the player in the
XZ plane, as dHAB, and the distance between reference
point B and reference point C, as dBC. Point A is a point
on the surface of the landscape. If the angle formed be-
tween the straight line ABC and the horizontal plane is
taken as α, then the relationship dHAB = dAB.cosα is
formed. The distances dHAB and dBC are determined
previously such that an optimum view is obtained when
the program is actually run, and these values are stored
in the memory by reading out the game software.
[0063] The first point B is set inside the character
based on the general premise that in games where the
player's character is displayed, the player will play the
game by operating that character. In other words, it sat-
isfies the following two criteria : (1) that the character
must be on the screen in order to proceed with the game;
and (2) that the operations required by the player are
determined by the relationship between the character
and the landscape.
[0064] Next, the operation is described using the flow-
chart in Fig. 3.
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Step S1: Calculating focal point

[0065] When the character Ch has moved to a posi-
tion, firstly, the point on which that character is focusing
is calculated. The coordinate set B (xB, yB, zB), direc-
tion θY, and the distance dHAB are given.
[0066] Firstly, in the XZ plane, the coordinates A (xA,
zA) relating to the XZ axis of reference points are de-
rived on the basis of the coordinates B (xB, zB) for the
character Ch, the direction θY in which the character Ch
is facing, and the distance dHAB. As shown in Fig. 5,
these coordinates are the coordinates in the XY plane
of the point on which the character Ch is focusing. If the
character Ch is facing forwards (direction of z axis in
Fig.5), then A (xA, zA) = B (xB, zB + dHAB). Further-
more, if the character Ch is facing in direction θY, then
A (xA, zA) = B (xB + dAB.sinθY, zB + dAB.cosθY) (where
the angle formed between the direction in which the
character Ch is facing and the Z axis is taken as θY.)
[0067] In this way, firstly, if coordinates A can be de-
termined in the XZ plane, then they can be determined
regardless of the state of the landscape (height of the
landscape), and processing is relatively simple.
[0068] Coordinates A (xA, zA) determined in this way
do not give consideration to landscape data in the Y axis
direction, and therefore three-dimensional landscape
data is referred to in order to obtain an actual focal point
on the landscape. In other words, the device searches
for point A (xA, yA, zA) corresponding to coordinates A
(xA, zA) from the three-dimensional landscape data.

Step S2 : Calculating line of sight

[0069] Taking point A (xA, yA, zA) derived in step S1
as a starting point, a straight line (line of sight) passing
through point B (xB, yB, zB) is determined. If the two
points are given, then the equation of the straight line
can be derived readily.

Step S3 : Calculating camera position

[0070] Next, the camera position C (xC, yC, zC) is de-
rived.
[0071] The distance dBC between reference point B
and the camera position C is previously determined, as
described above, and it is constant. Therefore, coordi-
nates C (xC, yC, zC) are set using the linear equation
derived in step S2 such that the distance between ref-
erence point B and camera position C is dBC.

Step S4 : Drawing

[0072] A screen is drawn taking the camera position
C (xC, yC, zC) derived in step S3 as the viewpoint.
Thereby, an image containing the character Ch and the
landscape is obtained.
[0073] The processing described above is conducted
by the main CPU 101 in Fig. 2. Similar processing can

also be implemented in the sub-CPU 104.
[0074] The image obtained by means of the above
processing is now described using a simple example.
[0075] Fig. 6 shows a sectional view of a landscape.
In this diagram, the character Ch operated by the player
is moving from the right to the left. In this case, firstly,
there is an uphill slope (point P1), followed by a flat path
(point P2), and finally, a deep valley (point P3) (d in Fig.
6 is the same as dHAB in Fig. 4.) The corresponding
images displayed are shown in Fig. 7   Fig. 9.
[0076] Firstly, Fig. 7 is described. Character Ch is po-
sitioned at point P1 in Fig. 6. Since the landscape in front
is an uphill slope, the point on the landscape which is a
distance d from point B1 in the horizontal direction. Point
C1 is on the straight line linking point A1 and point B1.
Since point A1 is in a higher position than point B1, point
C1, which is on the other side of point B1 from point A1
is in a lower position than point B1. Therefore, the cam-
era adopts a line of sight looking upwards and in the
displayed image, the horizontal line L will be in the upper
portion of the display, as shown in Fig. 7. If an image
looking upwards in this way is displayed, then the direc-
tion in which the character Ch is travelling can be per-
ceived readily, and therefore game operation becomes
easier.
[0077] Next, Fig. 8 is described. Here, the character
Ch is located at point P2 in Fig. 6. The landscape in front
of the character is flat, and therefore point A2 is lower
than point B2, and point C2 is slightly higher than point
B2. Accordingly, the camera adopts a line of sight look-
ing slightly downwards and in the displayed image, the
horizontal line L approaches the centre of the display,
as shown in Fig. 8. If an image looking slightly down-
wards in this way is displayed, then the player is able to
see into the distance in the direction in which the char-
acter Ch is travelling. This line of sight is suitable in cas-
es where, for instance, the player is trying to avoid mis-
siles approaching from in front.
[0078] Next, Fig. 9 is described. Character Ch is lo-
cated at point P3 in Fig. 6. Immediately in front of the
character there is a very deep valley, and the point on
the landscape which is a distance d from point B3 in the
horizontal direction is point A3 on the valley floor. Point
A3 is much lower than point B3 and point C3 is higher
than point B3. Therefore, the camera adopts a line of
sight looking almost vertically downwards at a very
steep angle, and the displayed image will be as shown
in Fig. 9. In this image, the horizontal line L is not dis-
played, but lines L1, L2 indicating the sides of the valley
are displayed. The valley floor is displayed between
lines L1 and L2. When an image of this kind is displayed,
the player can see in detail the dangerous terrain imme-
diately in front of the character. A line of sight of this kind
is appropriate when the player is leaping over a ravine
and needs to assess accurately the width of the ravine
and the direction in which to jump.
[0079] In the description above, the distances be-
tween the reference points, dHAB and dBC, had fixed
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values, which are considered from experience to be
most suitable values. However, besides this, it is also
possible to set a plurality of distances which are selected
as appropriate, these distances being variable so that
the distance values are changed according to conditions
such as the speed, number, size etc. of the characters.
[0080] For example, the distances can be controlled
such that if the character is moving at high speed, in
order to look at a distant point, distance dHAB is set to
a long distance, whilst conversely, if the character is
moving slowly, it is set to a short distance. Normally, if
the character is moving quickly along a flat road, the
player will look into the distance, and if the character is
travelling carefully through difficult terrain, the player will
look at the landscape close to the character, and there-
fore by controlling the distance dHAB in the aforemen-
tioned manner, it is possible automatically to provide a
natural viewpoint.
[0081] Furthermore, the distance dBC can be control-
led such that, if there is a single character, dBC is set to
a short distance, whereas if there is a group comprising
a plurality of characters, then dBC is set to a long dis-
tance, so that all of the characters can be displayed on
the screen. By controlling the distances in this way, it is
ensured that all the characters are displayed on the
screen at all times.
[0082] As described above, according to a first mode
of implementing this invention, since a viewpoint in 3D
space is calculated by referring to the positional rela-
tionship between the landscape and a player's character
in a game, relatively simple processing is possible.
[0083] Furthermore, since the position of the view-
point can be moved in real time in response to this po-
sitional relationship, which is constantly changing as the
player controls the game, it is possible to achieve fine,
stepless movement of the viewpoint, in contrast to con-
ventional technology which provides only several types
of viewpoint. By the change of screens accompanying
this movement of the viewpoint, the player can view the
game from the optimum viewpoint at all times. For ex-
ample, if the character is going up a slope, a viewpoint
looking upwards is adopted so that a good view of the
top of the slope is obtained, whilst if the character is
leaping across a deep valley, by looking directly down-
wards, the width of the valley can be perceived readily.
The appeal of the game graphics is also raised.
[0084] Since the viewpoint is moved automatically, re-
quiring no operation by the player, no extra burden is
placed on the player.
[0085] According to the mode for implementing this
invention, since a camera position is determined from a
point set inside the character, and a focal point in front
of the character, processing involves only simple calcu-
lation, and suitable processing can be performed what-
ever the direction from which the player approaches the
landscape. Therefore, it is possible to change the view-
point in real time in response to any given situation. For
example, a suitable viewpoint can be provided even if

the character jumps and is in mid-air. If, in contrast to
the mode of implementing this invention, the point inside
the character and the focal point were defined previous-
ly, this would involve a huge number of possible coordi-
nate combinations, which would not be practicable and
would make real-time processing extremely difficult.

Second Mode for Implementing the Invention

[0086] In the aforementioned first mode for imple-
menting the invention, the viewpoint was determined on
the basis of the distance dBC between the reference
point B in the character and camera position C, but be-
sides this method, the following type of method is also
possible.
[0087] As shown by the dotted line in Fig. 4, here, the
viewpoint is determined on the basis of a distance dHBC
which represents a horizontal projection of the distance
dBC between the reference point B in the character and
the camera position C. In other words, the camera po-
sition C is determined by a similar method to the method
for determining reference point A.
[0088] In this method, if the angle α in Fig. 4 is close
to 90° (for example, when the character is at point P3
in Fig. 6 and is looking down into a deep valley), the
distance between reference point B and the camera po-
sition C is very large (theoretically, it approaches infinity)
and is therefore unnatural. Therefore, a maximum value
dmax is set such that the distance dBC does not reach
a certain fixed value (dAB < dmax).
[0089] In specific terms, the following processing is
conducted at step S3 in the flowchart in Fig. 3.

Step S3 : Calculating camera position

[0090] The camera position C (xC, yC, zC) is deter-
mined.
[0091] Firstly, the coordinates (xC, zC) of the camera
position in the Z plane are determined. The specific
method of determining these coordinates is the same
as that used in step S1. The distance is taken as dBC
and the direction should be reversed. For example, xC
= xB, zC = zB - dHBC.
[0092] By substituting the coordinates C (xC, zC) thus
obtained into the linear equation obtained in step S2,
and solving for y, the camera position C (xC, yC, zC) is
derived. In this case, the camera direction is from point
C towards point A.
[0093] According to this method, processing is re-
quired to check the distance to the camera constantly
so that it does not exceeds its maximum value, but a
new function is provided in that the distance to the player
can be changed to a certain degree by means of the
camera angle. For example, an effect is obtained where-
by, when the player looks into a deep valley, the field of
view broadens.
[0094] In the description above, the distance dHBC
between reference points had a fixed value, which was
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considered from experience to be the most suitable val-
ue. Besides this, it is also possible to set a plurality of
distances which are selected as appropriate, the dis-
tance being variable so that the distance value is
changed according to conditions such as the speed,
number, size etc. of the characters.

Third Mode for Implementing the Invention

[0095] In the aforementioned first and second modes
for implementing the invention, viewpoint C is deter-
mined by taking the reference point A as a point which
is a certain distance in front of the character, but besides
this method, if the character was fighting with enemy
characters, for example, then the coordinates of that en-
emy could be used as a reference.
[0096] This method is now described using Fig. 10 -
Fig. 13.
[0097] Fig. 10 is a side view of a character Ch and
enemy characters Ch1  Ch3. The character Ch con-
trolled by the player is in the centre of the diagram, and
there is an enemy character Ch1 in front of the character
Ch, an enemy character Ch2 behind him, and an enemy
character Ch3 in the air in front of him. The enemy char-
acters Ch1 - Ch3 reference points A1  A3 inside them,
respectively. Camera positions C1 - C3 exist on the ex-
tensions of the straight lines linking each of these refer-
ence points A1  A3 with reference point B. These
camera positions are determined by a similar method to
that used in the first or second modes of implementation.
[0098] The reference points A1 - A3 may be in any
position provided that they correspond to the location of
the enemy characters Ch1  Ch3. The following exam-
ples may be conceived.
[0099] The reference points are located at the waist
of the enemy character. Since the reference point B is
usually located near the head portion of the character
Ch, then if the reference points A are positioned at the
waist of the enemy character, the camera line of sight
will appear to look slightly downwards. Fig. 10 illustrates
such a case.
[0100] The reference points are located at the head
region of the enemy characters. In this case, the camera
line of sight looks directly forward at the enemy charac-
ters.
[0101] The reference points are located above the
heads of the enemy characters. In this case, the camera
line of sight appears to look slightly upwards. The refer-
ence points may be located outside the characters in
this way. This also applies to reference point B.
[0102] The specific procedure for determining a cam-
era position C from the reference points A and b is the
same as that used in the first and second modes of im-
plementation.
[0103] Fig. 11 shows an example of a screen dis-
played when the camera position is at C1 in Fig. 10.
There is an enemy character Ch1 in front of the charac-
ter Ch and they are facing each other. Since the camera

position C1 is slightly above, the image gives an impres-
sion of looking downwards and the whole figure of the
enemy character is displayed.
[0104] Fig. 12 gives an example of a screen displayed
when the camera position is at C2 in Fig. 10. There is
an enemy character Ch2 behind the character Ch. In
this way, even if the character is approached from be-
hind by an enemy character, the enemy character is not
lost from view and the character is not liable to surprise
attacks.
[0105] Fig. 13 shows an example of a screen when
the camera position is at C3 in Fig. 10. The enemy char-
acter Ch3 is flying in mid-air and the view is looking up
this character from below.
[0106] According to the mode of implementing this in-
vention, the direction of the line of sight is not necessar-
ily the same as the orientation of the player's character,
but the opponents are always displayed on the screen.
Furthermore, in a fighting game, or the like, since the
player continuously has to carry out actions in response
to an enemy, according to the mode for implementing
this invention, the direction of the line of sight forms a
guide for the direction in which the character should be
facing, thus providing the advantage of raising the play-
er's control of the game.
[0107] As described above, according to this inven-
tion, in an image processing device, which generates
images wherein a central figure and peripheral figures
set in a virtual spatial coordinates system are viewed
from a prescribed viewpoint, and outputs image display
signals corresponding to these images, since the image
processing device relating to this invention comprises
focal point calculating means for determining a second
point on the peripheral figures on the basis of a first point
previously set with respect to the central figure, line of
sight calculating means for determining a line of sight
on the basis of the first point and the second point, view-
point calculating means for determining the viewpoint
on the basis of the first point and the line of sight, and
image signal generating means for generating the im-
age display signals corresponding to the image viewed
from the viewpoint in the direction of the line of sight, an
optimum viewpoint can be provided automatically,
thereby creating a favourable game environment.
[0108] According to this invention, since said focal
point calculating means determines a point on the pe-
ripheral figure which is a predetermined first distance
from the first point, and sets this point as the second
point, it is possible to determine the second point by
means of relatively simple processing.
[0109] According to this invention, since the first dis-
tance is determined in accordance with the movement
of the central figure, the viewpoint can be changed as
appropriate in response to the circumstances of the cen-
tral figure, and a more favourable game environment
can be created.
[0110] According to this invention, when the peripher-
al figure contains a moving figure, since said focal point
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calculating means takes a point corresponding to the
moving figure as the second point, it is possible to dis-
play moving figures on the screen at all times, and an
opponent is never lost from view.
[0111] According to this invention, since said view-
point calculating means determines a point on the line
of sight, which is a predetermined second distance from
the first point, and sets this point as the viewpoint, it is
possible to determine the viewpoint by means of rela-
tively simple processing.
[0112] According to this invention, since the second
distance is taken as a distance in the horizontal plane,
coordinates which are at the second distance from the
first point projected in this horizontal plane are deter-
mined, these coordinates are taken as the horizontal
plane coordinates of the viewpoint, and the viewpoint is
determined on the basis of these horizontal plane coor-
dinates, and moreover, a maximum value is determined
for the distance between the first point and the second
point, and if this maximum value is exceeded, the view-
point is determined such that the distance between the
first point and the viewpoint does not exceed the maxi-
mum value, regardless of the second distance, then it
is therefore possible to add a new function whereby the
distance between the viewpoint and the player is
changed to a certain degree by means of the angle of
the line of sight. For example, when the player is looking
into a deep valley, this has the effect of broadening the
field of view.
[0113] According to this invention, since the second
distance is determined according to the size of the cen-
tral figure, the viewpoint can be changed as appropriate
in response to the circumstances of the central figure,
thereby providing a more favourable game environ-
ment.

INDUSTRIAL APPLICABILITY

[0114] As described above, the image processing de-
vice, game machine using this processing device, im-
age processing method and medium relating to the
present invention are applicable to computer graphics
for displaying an image whereby a central figure and pe-
ripheral figures set in a virtual spatial coordinates sys-
tem are viewed from a certain viewpoint, for example,
they are applicable to a system whereby, when deter-
mining a viewpoint in a three-dimensional game (3D
game), whilst in general a "camera" is envisaged and
the direction in which the "camera" is pointing and the
spatial coordinates it is occupying are set, in this proc-
ess of "determining camera coordinates and angle", the
viewpoint is automatically adjusted to an optimum view-
point by reference to the relationship between the play-
er's character and the landscape.

Claims

1. An image processing device (10, 11), which gener-
ates images in which a central figure (Ch) and pe-
ripheral figures (R, Ch1, Ch2, Ch3) set in a virtual
spatial coordinates system are viewed from a pre-
scribed viewpoint (C), and outputs image display
signals corresponding to these images, said image
processing device comprising:

focal point calculating means (101) for deter-
mining a second point (A) on said peripheral fig-
ures on the basis of a first point (B) previously
set with respect to said central figure, line of
sight calculating means (101) for determining a
line of sight on the basis of said first point and
said second point, viewpoint calculating means
(101) for determining said viewpoint for gener-
ating images on the basis of said first point and
said line of sight, and image signal generating
means (120, 130) for generating said image
display signals corresponding to the image
viewed from said viewpoint in the direction of
said line of sight.

2. The image processing device according to claim 1,
characterized in that said focal point calculating
means determines a point on said peripheral figure
which is at a predetermined first distance from said
first point, and sets this point as said second point.

3. The image processing device according to claim 2,
characterized in that said first distance is a dis-
tance in a horizontal plane.

4. The image processing device according to claim 2,
characterized in that said first distance is deter-
mined in accordance with the degree of movement
of said central figure.

5. The image processing device according to claim 1,
characterized in that, if a moving figure is included
in said peripheral figures, then said focal point cal-
culating means sets a point corresponding to said
moving figure as said second point.

6. The image processing device according to claim 1,
characterized in that, if an enemy character is in-
cluded in said peripheral figures, then a point cor-
responding to said enemy character is set as said
second point.

7. The image processing device according to claim 1,
characterized in that said viewpoint calculating
means determines a point on said line of sight which
is at a predetermined second distance from said
first point and sets this point as said viewpoint.
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8. The image processing device according to claim 7,
characterized in that said second distance is tak-
en as a distance in a horizontal plane, and said
viewpoint calculating means determines coordi-
nates which are at said second distance from said
first point projected in a horizontal plane, sets these
coordinates as the horizontal plane coordinates of
said viewpoint, and determines said viewpoint on
the basis of these horizontal plane coordinates, and
moreover, determines a maximum value for the dis-
tance between said first point and said viewpoint,
and if this maximum value is exceeded, determines
said viewpoint such that the distance between said
first point and said viewpoint does not exceed said
maximum value, regardless of said second dis-
tance.

9. The image processing device according to claim 7
or claim 8 characterized in that said second dis-
tance is determined in accordance with the size of
said central figure.

10. The image processing device according to claim 7
or claim 8 characterized in that, if said central fig-
ure comprises a plurality of figures, said second dis-
tance is determined according to the number of said
plurality of figures or the distribution thereof.

11. A game machine (1) characterized in that it com-
prises an image processing device (10, 11) accord-
ing to any one of claims 1 to 10, and said central
figure is taken as the figure of a game character,
and said peripheral figure is taken as the figure of
a landscape.

12. A medium (1a, 1b) whereon programs for causing
a computer to function as said focal point calculat-
ing means, said viewpoint calculating means, and
said line of sight calculating means according to any
of claims 1 to 10, are stored.

13. An image processing method whereby images in
which a central figure (Ch) and peripheral figures
set in a virtual spatial coordinates system are
viewed from a prescribed viewpoint (C) are gener-
ated, and image display signals corresponding to
these images are generated, said image process-
ing method being characterized in that a second
point (A) on said peripheral figure is determined
(S1) on the basis of a first point (B) previously set
with respect to said central figure, a line of sight is
determined (S2) on the basis of said first point and
said second point, said viewpoint (S3) is deter-
mined on the basis of said first point and said line
of sight, and said image display signals are gener-
ated (S4) corresponding to the image viewed from
said viewpoint in the direction of said line of sight.

14. The image processing method according to claim
13, characterized in that, if said central figure is
taken as the figure of a game character, and said
peripheral figure is taken as the figure of a land-
scape, then an image is generated in an upward-
looking line of sight when the landscape in the di-
rection that said character is facing is high, and an
image is generated in a downward-looking line of
sight when the landscape in the direction that said
character is facing is low.

15. The image processing method according to claim
13, characterized in that, if said central figure is
taken as the figure of a game character, and said
peripheral figure is taken as the figure of a land-
scape and an opponent character, an image is gen-
erated in a line of sight from said character towards
said opponent character.

16. The image processing method according to claim
13, wherein movements of said central figure are
controlled in response to manipulation of a periph-
eral device (2b) of a computer system (1) by a play-
er, said computer system executing a game pro-
gram in response to signals from said peripheral de-
vice, and said peripheral figures comprise a figure
of a landscape; said image processing method fur-
ther comprising the steps of:

providing a viewing point set at a predeter-
mined distance from said central figure, said
viewing point defined by said viewpoint and
said line of sight;
setting, in response to manipulation of said pe-
ripheral device by a player, an action direction
which said central figure is to make action;
adjusting said viewpoint and said line of sight
with reference to landscape data correspond-
ing to the landscape positioned in the set action
direction; and
generating data for displaying the central figure
and the landscape.

17. The image processing method according to claim
16 further comprising the step of detecting the view-
point and the line of sight, and the step of adjusting
the viewpoint is according to the detected viewpoint
and the line of sight.

18. The image processing method according to claim
16, wherein said game program causes said com-
puter system to execute said data processing meth-
od.

19. The image processing method according to claim
17, wherein said second point is a landscape refer-
ence point, and wherein said landscape data com-
prises data for the landscape reference point which
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is defined as a surface point of the landscape posi-
tioned at a predetermined distance from said cen-
tral figure.

20. The image processing method according to claim
17, wherein said viewpoint is adjusted to so that it
is aligned in a straight line with said first point and
said landscape reference point.

21. The image processing method according to claim
17, wherein said landscape data comprises data for
an enemy reference point fixed with respect to an
enemy character object.

22. The image processing method according to claim
17, wherein said viewpoint is adjusted so that it is
aligned in a straight line with said first point and said
enemy reference point.

23. A computer game device (1) comprising:

the image processing device of claim 1, where-
in the peripheral figures comprise the figure of
a landscape;
a peripheral device which supplies the game
device with signals in response to manipulation
by a player;
a memory means for storing a game program
and data for providing said landscape and said
central figure moving on said landscape, said
game program further providing said first point
and a viewing point set at a predetermined dis-
tance from said central figure, said viewing
point defined by said viewpoint and said line of
sight;
said image processing device further compris-
ing means for executing said game program in
response to said signals from said peripheral
device so as to cause said central figure to
move on said landscape, so as to set, in re-
sponse to manipulation of said peripheral de-
vice by a player, an action direction which said
central figure is to make an action and detect
said viewpoint and said line of sight, and adjust
said viewpoint and said line of sight to an ad-
justed viewpoint and line of sight with reference
to the landscape data of said landscape posi-
tioned in the set action direction according to
the detected viewpoint and line of sight; and
image data generating means which generates
data for displaying images of the central figure
and the landscape viewed from the adjusted
various viewing points in response to manipu-
lation by said player.

24. The image processing method according to claim
18 or the computer game device according to claim
25, wherein said predetermined distance is deter-

mined in accordance with the size of said central
figure.

25. The image processing method according to claim
18 or the computer game device according to claim
25, wherein said central figure comprises a plurality
of figures, and said second distance is determined
according to the number of said plurality of figures
or the distribution thereof.

Patentansprüche

1. Bildverarbeitungs-Vorrichtung (10,11) welche Bil-
der generiert, in denen eine zentrale Figur (Ch) und
periphere Figuren (R,Ch1,Ch2,Ch3), die in ein vir-
tuelles räumliches Koordinatensystem gesetzt
sind, von einem vorgegebenen Aussichtspunkt (C)
gesehen werden, und welche Bildanzeige-Signale
ausgibt, die mit diesen Bildern korrespondieren,
wobei die Bildverarbeitungs-Vorrichtung Folgendes
aufweist:

- Brennpunkt-Berechnungsmittel (101) zur Be-
stimmung eines zweiten Punktes (A) auf den
peripheren Figuren auf der Grundlage eines er-
sten Punktes (B), der vorhergehend in Bezug
die zentrale Figur gesetzt worden ist,

- Blicklinien-Berechnungsmittel (101) zur Be-
stimmung einer Blicklinie auf der Grundlage
des ersten Punktes und des zweiten Punktes,

- Aussichtspunkt-Berechnungsmittel (101) zur
Bestimmung des Aussichtspunktes zur Erzeu-
gung von Bildern auf der Grundlage des ersten
Punktes und der Blicklinie, und

- Bildsignal-Erzeugungsmittel (120,130) zur Er-
zeugung der Bildanzeige-Signale, die mit dem
Bild korrespondieren, das an dem Aussichts-
punkt in der Richtung der Blicklinie zu sehen ist.

2. Bildverarbeitungs-Vorrichtung nach Anspruch 1,
dadurch gekennzeichnet, dass das Brennpunkt-
Berechnungsmittel einen Punkt auf der peripheren
Figur bestimmt, der sich an einem vorbestimmten
ersten Abstand von dem ersten Punkt befindet, und
setzt diesen Punkt als den zweiten Punkt.

3. Bildverarbeitungs-Vorrichtung nach Anspruch 2,
dadurch gekennzeichnet, dass der erste Abstand
ein Abstand in einer horizontalen Ebene ist.

4. Bildverarbeitungs-Vorrichtung nach Anspruch 2,
dadurch gekennzeichnet, dass der erste Abstand
nach Maßgabe des Grades der Bewegung der zen-
tralen Figur bestimmt ist.

5. Bildverarbeitungs-Vorrichtung nach Anspruch 1,
dadurch gekennzeichnet, dass für den Fall, dass
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sich eine bewegte Figur unter den peripheren Figu-
ren befindet, das Brennpunkt-Berechnungsmittel
einen mit der bewegten Figur korrespondierenden
Punkt als den zweiten Punkt setzt.

6. Bildverarbeitungs-Vorrichtung nach Anspruch 1,
dadurch gekennzeichnet, dass für den Fall, dass
sich unter den peripheren Figuren eine Feind-Ken-
nung befindet, ein mit der Feind-Kennung korre-
spondierender Punkt als der zweite Punkt gesetzt
ist.

7. Bildverarbeitungs-Vorrichtung nach Anspruch 1,
dadurch gekennzeichnet, dass das Aussichts-
punkt-Berechnungsmittel einen Punkt auf der Blick-
linie bestimmt, der sich an einem vorbestimmten
zweiten Abstand von dem ersten Punkt befindet
und diesen Punkt als den Aussichtspunkt setzt.

8. Bildverarbeitungs-Vorrichtung nach Anspruch 7,
dadurch gekennzeichnet, dass der zweite Ab-
stand aufgenommen wird als ein Abstand in einer
horizontalen Ebene, und das Aussichtspunkt-Be-
rechnungsmittel bestimmt Koordinaten, welche
sich im zweiten Abstand von dem ersten Punkt, pro-
jiziert in eine horizontale Ebene, befinden, setzt die-
se Koordinaten als die horizontalen Ebenen-Koor-
dinaten des Aussichtsspunktes und bestimmt den
Aussichtspunkt auf der Grundlage dieser horizon-
talen Ebenen-Koordinaten, und bestimmt weiterhin
einen maximalen Wert für den Abstand zwischen
dem ersten Punkt und dem Aussichtspunkt, und,
falls dieser maximale Wert überschritten ist, be-
stimmt es den Aussichtspunkt derart, dass der Ab-
stand zwischen dem ersten Punkt und dem Aus-
sichtspunkt nicht den maximalen Wert übersteigt,
unabhängig von dem zweiten Abstand.

9. Bildverarbeitungs-Vorrichtung nach Anspruch 7
oder Anspruch 8, dadurch gekennzeichnet, dass
der zweite Abstand nach Maßgabe der Größe der
zentralen Figur bestimmt ist.

10. Bildverarbeitungs-Vorrichtung nach Anspruch 7
oder Anspruch 8, dadurch gekennzeichnet, dass
für den Fall, dass die zentrale Figur eine Vielzahl
von Bildern aufweist, der zweite Abstand entspre-
chend der Anzahl der Vielzahl von Figuren oder de-
ren Verteilung bestimmt ist.

11. Spielgerät (1), dadurch gekennzeichnet, dass es
eine Bildverarbeitungs-Vorrichtung (10,11) ent-
sprechend einem der Ansprüche 1 bis 10 aufweist
und das die zentrale Figur als die Figur mit einer
Spiel-Kennung gilt und eine periphere Figur als die
Figur einer Landschaft.

12. Mittel (1a,1b) auf dem Programme gespeichert

sind, die einen Computer dazu veranlassen als das
Brennpunkt-Berechnungsmittel, das Aussichts-
punkt-Berechnungsmittel, und das Blicklinien-Be-
rechnungsmittel zu funktionieren entsprechend ei-
nem der Ansprüche 1 bis 10.

13. Bildverarbeitungs-Verfahren, wobei Bilder, in de-
nen eine zentrale Figur (Ch) und periphere Figuren,
die in ein vitruelles räumliches Koordinatensystem
gesetzt sind, von einem vorgebenen Aussichts-
punkt (C) beobachtet werden, erzeugt werden, und
Bildanzeige-Signale, die mit diesen Bildern korre-
spondieren erzeugt werden, wobei das Bildverar-
beitungs-Verfahren dadurch gekennzeichnet ist,
das ein zweiter Punkt (A) auf der peripheren Figur
bestimmt wird (S1) auf der Grundlage eines ersten
Punktes (B), der vorher mit Bezug auf die zentrale
Figur gesetzt ist, wobei eine Blicklinie bestimmt wird
(S2) auf der Grundlage des ersten Punktes und des
zweiten Punktes, wobei der Aussichtspunkt (S3)
bestimmt wird auf der Grundlage des ersten Punk-
tes und der Blicklinie und wobei die Bildanzeige-Si-
gnale korrespondierend zu dem Bild erzeugt (S4)
werden, das von dem Aussichtspunkt in der Rich-
tung der Blicklinie zu betrachten ist.

14. Bildverarbeitungs-Verfahren nach Anspruch 13,
dadurch gekennzeichnet, dass für den Fall, dass
die zentrale Figur als die Figur mit Spiel-Kennung
gilt und die periphere Figur als die Figur einer Land-
schaft, ein Bild in einer aufwärtsgerichteten Blickli-
nie erzeugt wird, wenn die Landschaft in der Rich-
tung, die der Kennung gegenüberliegt, hoch ist, und
ein Bild in einer abwärtsgerichteten Blicklinie er-
zeugt wird wenn die Landschaft in der Richtung, die
der Kennung gegenüberliegt, tief ist.

15. Bildverarbeitungs-Verfahren nach Anspruch 13,
dadurch gekennzeichnet, dass für den Fall, dass
die zentrale Figur als die Figur mit einer Spiel-Ken-
nung gilt und das die periphere Figur verstanden
wird als die Figur einer Landschaft und einer Feind-
Kennung, so wird ein Bild von der Kennung in einer
Blicklinie zu der gegnerischen Kennung hin er-
zeugt.

16. Bildverarbeitungs-Verfahren nach Anspruch 13,
worin Bewegungen der zentralen Figur entspre-
chend der Handhabung einer peripheren Vorrich-
tung (2b) eines Computersystemes (1) durch einen
Spieler gesteuert werden, wobei das Computersy-
stem ein Spielprogramm ausführt entsprechend der
Signale der peripheren Vorrichtung, und die peri-
pheren Bilder beinhalten eine Figur einer Land-
schaft, wobei das Bilverarbeitungs-Verfahren wei-
terhin Folgende Schritte aufweist:

- Bereitstellung eines Beobachtungspunktes,
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der in einem vorbestimmten Abstand von der
zentralen Figur gesetzt ist, wobei der Aus-
sichtspunktspunkt bestimmt wird durch den
Aussichtspunkt und die Blicklinie;

- Setzen einer Aktionsrichtung in der die zentrale
Figur eine Aktion ausführen soll entsprechend
der Handhabung der peripheren Vorrichtung
durch einen Spieler;

- Einstellen des Aussichtspunktes und der Blick-
linie mit Bezug auf die Landschaftsdaten, die
mit der Landschaft korrespondieren, die in der
gesetzten Aktionsrichtung positioniert ist; und

- Erzeugung von Daten zur Anzeige der zentra-
len Figur und der Landschaft.

17. Bildverarbeitungs-Verfahren nach Anspruch 16,
welches weiterhin den Schritt der Detektion des
Aussichtspunktes und der Blicklinie enthält, und der
Schritt der Anpassung des Aussichtspunktes ent-
sprechend dem detektierten Aussichtspunkt und
der Blicklinie ist.

18. Bildverarbeitungs-Verfahren nach Anspruch 16,
worin das Spiel-Programm das Computersystem
dazu veranlasst das Datenverarbeitungs-Verfahren
auszuführen.

19. Bildverarbeitungs-Verfahren nach Anspruch 17,
worin der zweite Punkt ein Lanschafts-Referenz-
punkt ist und worin die Lanschaftsdaten Daten für
den Landschafts-Referenzpunkt enthalten, welcher
bestimmt ist als ein Oberflächenpunkt der Land-
schaft, die an einem vorbestimmten Abstand von
der zentralen Figur positioniert ist.

20. Bildverarbeitungs-Verfahren nach Anspruch 17,
worin der Aussichtspunkt so eingestellt ist, dass er
in gerader Linie mit dem ersten Punkt und dem
Landschafts-Referenzpunkt ausgerichtet ist.

21. Bildverarbeitungs-Verfahren nach Anspruch 17,
worin die Landschaftsdaten Daten für einen Feind-
Referenzpunkt enthalten, der mit Bezug auf das
Objekt mit der Feind-Kennung fixiert ist.

22. Bildverarbeitungs-Verfahren nach Anspruch 17,
worin der Aussichtspunkt so eingestellt ist, dass er
in gerader Linie mit dem ersten Punkt und dem
Feind-Referenzpunkt ausgerichtet ist.

23. Computerspiel-Vorrichtung (1) die Folgendes auf-
weist:

- die Bildverarbeitungs-Vorrichtung nach An-
spruch 1, worin die peripheren Figuren die Fi-
guren der Landschaft beinhalten;

- eine periphere Vorrichtung, welche der Spiel-
Vorrichtung Signale entsprechend einer Hand-

habung durch einen Spieler zuführt;
- ein Speicher-Mittel zum Speichern eines Spiel-

Programmes und Daten zur Bereitstellung der
Landschaft und der zentralen Figur, das sich in
der Landschaft bewegt, wobei das Spiel-Pro-
gramm weiterhin den ersten Punkt und einen
Aussichtspunkt bereitstellt, die mit einem vor-
bestimmten Abstand von der zentralen Figur
gesetzt sind, wobei der Beobachtungspunkt
durch den Aussichtspunkt und die Blicklinie be-
stimmt ist;

- wobei die Bildverarbeitungs-Vorrichtung wei-
terhin Mittel zur Ausführung des Spiel-Pro-
grammes beinhaltet entsprechend der Signale
der peripheren Vorrichtung, um zu bewirken,
dass sich die zentrale Figur in der Landschaft
bewegt, um entsprechend einer Handhabung
der peripheren Vorrichtung durch einen Spieler
eine Aktionsrichtung zu setzen, in der eine zen-
trale Figur eine Aktion ausführen soll und den
des Aussichtspunkt und die Blicklinie detek-
tiert, und den Aussichtspunkt und die Blicklinie
anpaßt an einen eingestellten Aussichtspunkt
und Blicklinie hinsichtlich der Landschaftsda-
ten der in der gesetzten Aktionsrichtung ent-
sprechend dem detektierten Aussichtspunkt
und der Blicklinie positionierten Landschaft;
und

- Bilddaten-Erzeugungsmittel, welches Daten
für die Anzeige von Bildern der zentralen Figur
und der Landschaft erzeugt, wie sie von den
unterschiedlich eingestellten Aussichtspunk-
ten entsprechend einer Handhabung durch den
Spieler zu sehen sind.

24. Bildverarbeitungs-Verfahren nach Anspruch 18
oder nach der Computerspiel-Vorrichtung entspre-
chend Anspruch 25, worin der vorbestimmte Ab-
stand gemäß der Größe der zentralen Figur be-
stimmt wird.

25. Bildverarbeitungs-Verfahren nach Anspruch 18
oder nach der Computerspiel-Vorrichtung entspre-
chend Anspruch 25, worin die zentrale Figur eine
Vielzahl von Figuren aufweist und der zweite Ab-
stand entsprechend durch die Anzahl der Vielzahl
der Figuren oder der Verteilung derselben bestimmt
wird.

Revendications

1. Dispositif de traitement d'images (10, 11), qui pro-
duit des images dans lesquelles une silhouette cen-
trale (Ch) et des silhouettes périphériques (R, Ch1,
Ch2, Ch3) définies dans un système virtuel de coor-
données dans l'espace sont vues depuis un point
de vue imposé (C), et émet en sortie des signaux
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d'affichage d'images correspondant à ces images,
ledit dispositif de traitement d'images comprenant :

un moyen de calcul de point focal (101) pour
déterminer un deuxième point (A) sur lesdites
silhouettes périphériques sur la base d'un pre-
mier point (B) précédemment défini par rapport
à ladite silhouette centrale, un moyen de calcul
de ligne de visée (101) pour déterminer une li-
gne de visée sur la base dudit premier point et
dudit deuxième point, un moyen de calcul de
point de vue (101) pour déterminer ledit point
de vue pour produire des images sur la base
dudit premier point et de ladite ligne de visée,
et un moyen de production de signaux d'ima-
ges (120, 130) pour produire lesdits signaux
d'images correspondant à l'image vue depuis
ledit point de vue dans la direction de ladite li-
gne de visée.

2. Dispositif de traitement d'images selon la revendi-
cation 1, caractérisé en ce que ledit moyen de cal-
cul de point focal détermine un point sur ladite sil-
houette périphérique qui est à une première distan-
ce prédéterminée dudit premier point, et définit ce
point comme ledit deuxième point.

3. Dispositif de traitement d'images selon la revendi-
cation 2, caractérisé en ce que ladite première dis-
tance est une distance dans un plan horizontal.

4. Dispositif de traitement d'images selon la revendi-
cation 2, caractérisé en ce que ladite première dis-
tance est déterminée en fonction du degré de mou-
vement de ladite silhouette centrale.

5. Dispositif de traitement d'images selon la revendi-
cation 1, caractérisé en ce que, si une silhouette
mobile est incluse dans lesdites silhouettes péri-
phériques, alors ledit moyen de calcul de point focal
définit un point correspondant à ladite silhouette
mobile comme ledit deuxième point.

6. Dispositif de traitement d'images selon la revendi-
cation 1, caractérisé en ce que, si un personnage
ennemi est inclus dans lesdites silhouettes périphé-
riques, alors un point correspondant audit person-
nage ennemi est défini comme ledit deuxième
point.

7. Dispositif de traitement d'images selon la revendi-
cation 1, caractérisé en ce que ledit moyen de cal-
cul de point de vue détermine un point sur ladite
ligne de visée situé à une deuxième distance pré-
déterminée dudit premier point et définit ce point
comme ledit point de vue.

8. Dispositif de traitement d'images selon la revendi-

cation 7, caractérisé en ce que ladite deuxième
distance est prise comme distance dans un plan ho-
rizontal, et ledit moyen de calcul de point de vue
détermine des coordonnées qui sont à ladite
deuxième distance dudit premier point en projection
dans un plan horizontal, définit ces coordonnées
comme les coordonnées de plan horizontal dudit
point de vue, et détermine ledit point de vue sur la
base de ces coordonnées de plan horizontal et, en
outre, détermine une valeur maximale pour la dis-
tance entre ledit premier point et ledit point de vue,
et si cette valeur maximale est dépassée, détermi-
ne ledit point de vue de manière que la distance en-
tre ledit premier point et ledit point de vue n'excède
pas ladite valeur maximale, quelle que soit ladite
deuxième distance.

9. Dispositif de traitement d'images selon la revendi-
cation 7 ou la revendication 8, caractérisé en ce
que ladite deuxième distance est déterminée en
fonction de la taille de ladite silhouette centrale.

10. Dispositif de traitement d'images selon la revendi-
cation 7 ou la revendication 8, caractérisé en ce
que, si ladite silhouette centrale comprend une plu-
ralité de silhouettes, ladite deuxième distance est
déterminée en fonction du nombre de ladite plura-
lité de silhouettes ou de la répartition de celles-ci.

11. Console de jeu (1) caractérisée en ce qu'elle com-
prend un dispositif de traitement d'images (10, 11)
selon l'une quelconque des revendications 1 à 10,
et ladite silhouette centrale est prise comme sil-
houette d'un personnage de jeu, et ladite silhouette
périphérique est prise comme silhouette d'un pay-
sage.

12. Support (1a, 1b) sur lequel des programmes pour
amener un ordinateur à fonctionner comme ledit
moyen de calcul de point focal, ledit moyen de cal-
cul de point de vue, et ledit moyen de calcul de ligne
de visée selon l'une quelconque des revendications
1 à 10, sont stockés.

13. Procédé de traitement d'images permettant à des
images, dans lesquelles une silhouette centrale
(Ch) et des silhouettes périphériques définies dans
un système virtuel de coordonnées dans l'espace
sont vues depuis un point de vue imposé (C), d'être
produites, et à des signaux d'affichage d'images
correspondant à ces images d'être produits, ledit
procédé de traitement d'images étant caractérisé
en ce qu'un deuxième point (A) sur ladite silhouette
périphérique est déterminé (S1) sur la base d'un
premier point (B) précédemment défini par rapport
à ladite silhouette centrale, une ligne de visée est
déterminée (S2) sur la base dudit premier point et
dudit deuxième point, ledit point de vue (S3) est dé-
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terminé sur la base dudit premier point et de ladite
ligne de visée, et lesdits signaux d'affichage d'ima-
ges sont produits (S4), correspondant à l'image vue
depuis ledit point de vue dans la direction de ladite
ligne de visée.

14. Procédé de traitement d'images selon la revendica-
tion 13, caractérisé en ce que, si ladite silhouette
centrale est prise comme silhouette d'un personna-
ge de jeu, et ladite silhouette périphérique est prise
comme silhouette d'un paysage, alors une image
est produite dans une ligne de visée donnant vers
le haut lorsque le paysage, dans la direction dans
laquelle le personnage est orienté, est haut, et une
image est produite dans une ligne de visée donnant
vers le bas lorsque le paysage, dans la direction
dans laquelle ledit personnage est orienté, est bas.

15. Procédé de traitement d'images selon la revendica-
tion 13, caractérisé en ce que, si ladite silhouette
centrale est prise comme silhouette d'un personna-
ge de jeu, et ladite silhouette périphérique est prise
comme silhouette d'un paysage et d'un personnage
adverse, une image est produite dans une ligne de
visée depuis ledit personnage vers ledit personna-
ge adverse.

16. Procédé de traitement d'images selon la revendica-
tion 13, dans lequel des mouvements de ladite sil-
houette centrale sont commandés en réponse à
une manipulation d'un dispositif périphérique (2b)
d'un système d'ordinateur (1) par un joueur, ledit
système d'ordinateur exécutant un programme de
jeu en réponse à des signaux provenant dudit dis-
positif périphérique, et lesdites silhouettes périphé-
riques comprennent une silhouette d'un paysage ;
ledit procédé de traitement d'images comprenant
en outre les phases consistant à :

proposer un point de vue défini à une distance
prédéterminée de ladite silhouette centrale, le-
dit point de vue défini par ledit point de vue et
ladite ligne de visée ;
définir, en réponse à une manipulation dudit
dispositif périphérique par un joueur, une direc-
tion d'action dans laquelle ladite silhouette cen-
trale doit agir ;
ajuster ledit point de vue et ladite ligne de visée
en référence à des données de paysage cor-
respondant au paysage positionné dans la di-
rection d'action définie ; et
produire des données pour afficher la silhouet-
te centrale et le paysage.

17. Procédé de traitement d'images selon la revendica-
tion 16, comprenant la phase de détection du point
de vue et de la ligne de visée, et la phase d'ajuste-
ment du point de vue en fonction du point de vue et

de la ligne de visée détectés.

18. Procédé de traitement d'images selon la revendica-
tion 16, dans lequel ledit programme de jeu amène
ledit système d'ordinateur à exécuter ledit procédé
de traitement de données.

19. Procédé de traitement d'images selon la revendica-
tion 17, dans lequel ledit deuxième point est un
point de référence de paysage, et dans lequel les-
dites données de paysage comprennent des don-
nées pour le point de référence de paysage qui est
défini comme un point de surface du paysage posi-
tionné à une distance prédéterminée de ladite sil-
houette centrale.

20. Procédé de traitement d'images selon la revendica-
tion 17, dans lequel ledit point de vue est ajusté de
manière à être aligné en ligne droite avec ledit pre-
mier point et ledit point de référence de paysage.

21. Procédé de traitement d'images selon la revendica-
tion 17, dans lequel lesdites données de paysage
comprennent des données pour un point de réfé-
rence d'ennemi relativement à un personnage en-
nemi objet.

22. Procédé de traitement d'images selon la revendica-
tion 17, dans lequel ledit point de vue est ajusté de
manière à être aligné en ligne droite avec ledit pre-
mier point et ledit point de référence d'ennemi.

23. Console de jeu (1) comprenant :

le dispositif de traitement d'images de la reven-
dication 1, dans lequel les silhouettes périphé-
riques comprennent la silhouette d'un
paysage ;
un dispositif périphérique qui fournit à la con-
sole des signaux en réponse à une manipula-
tion par un joueur ;
un moyen formant mémoire pour stocker un
programme de jeu et des données pour obtenir
ledit paysage et ladite silhouette centrale se dé-
plaçant dans ledit paysage, ledit programme de
jeu proposant également ledit premier point et
un point de vue défini à une distance prédéter-
minée de ladite silhouette centrale, ledit point
de vue défini par ledit point de vue et ladite ligne
de visée ;
ledit dispositif de traitement d'images compre-
nant également un moyen pour exécuter ledit
programme de jeu en réponse auxdits signaux
provenant dudit dispositif périphérique de ma-
nière à amener ladite silhouette centrale à se
déplacer dans ledit paysage, de manière à dé-
finir, en réponse à une manipulation dudit dis-
positif périphérique par un joueur, une direction
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d'action dans laquelle ladite silhouette centrale
doit agir et détecter ledit point de vue et ladite
ligne de visée, et ajuster ledit point de vue et
ladite ligne de visée à un point de vue et une
ligne de visée ajustés en référence aux don-
nées de paysage dudit paysage positionné
dans la direction d'action définie en fonction du
point de vue et de la ligne de visée détectés ; et
un moyen de production de données d'images
qui produit des données pour afficher des ima-
ges de la silhouette centrale et du paysage vus
depuis les divers points de vue ajustés en ré-
ponse à une manipulation par ledit joueur.

24. Procédé de traitement d'images selon la revendica-
tion 18 ou console de jeu selon la revendication 25,
où la distance prédéterminée est établie en fonction
de la taille de la silhouette centrale.

25. Procédé de traitement d'images selon la revendica-
tion 18 ou console de jeu selon la revendication 23,
dans lequel/laquelle ladite silhouette centrale com-
prend une pluralité de silhouettes, et ladite deuxiè-
me distance est déterminée en fonction du nombre
de ladite pluralité de silhouettes ou de la répartition
de celles-ci.
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