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Description

[0001] The present invention relates to image
processing devices and to an image processing meth-
od, and more particularly to an image processing device
and method for a video game. Still more particularly, the
present invention relates to improvements of the tech-
niques for facilitating identification of characters dis-
played on a display.
[0002] Conventionally, image processing has been
applied in many fields. Recently, a new image process-
ing technique has been established in the field of video
game devices. Conventional game processing devices
are generally composed of a game device body which
executes various game programs stored beforehand, a
peripheral device controller which gives operation com-
mands to the respective elements of the game device
body, and a display which displays the result of the
processing performed by the game device body.
[0003] The game processing devices of this type are
constructed so as to perform a desired processing op-
eration through the peripheral device controller on the
characters displayed on the display. For example, the
player visually identifies a character as an attacked ob-
ject displayed on the display, and manipulates a gun unit
to make a predetermined attack on the identified char-
acter. The game device body determines success or fail-
ure in the attack on the basis of whether the attack has
been made appropriately.
[0004] Conventionally, the player cannot easily iden-
tify a character which is subjected to image processing
because the character is displayed in a small size on
the display screen or a plurality of characters is dis-
played simultaneously. In order to clearly display a char-
acter to the player in the field of video game devices,
several improvements have been tried. For example, in
order to facilitate the identification of the character, a
cursor which identifies the character is displayed on the
display screen such that the cursor is moved along with
the character. In addition, when an attack on the char-
acter fails, the character is displayed in an enlarged
scale.
[0005] In the field of video game devices, however,
the content of the game becomes sophisticated and the
speed at which the game picture is developed increas-
es. Thus, in the conventional character display tech-
niques, it is difficult to display the character such that it
is identified easily and rapidly. Even when the identifi-
cation of the character is facilitated in the conventional
game processing devices, an auxiliary display for the
player to predict the next movement of the character has
not been allowed for.
[0006] It is therefore an object of certain embodiments
of the present invention to provide an image processing
device and method which is capable of easily and rap-
idly identifying a character displayed on the display
screen and of predicting the next movement of the char-
acter.

[0007] An image processor and an image processing
method according to the invention are set out in claims
1, 5, 20 and 22 respectively.
[0008] In order to achieve the above objects, an em-
bodiment of the present invention provides an image
processor for performing image processing to display a
character on a display, comprising:

mark displaying means for displaying a mark to in-
dicate the character on the display;
mark moving means for moving the mark so as to
indicate the character; and
mark display state changing means for changing a
displayed state of the mark depending on the ad-
vancement of the image processing state of the
character.

[0009] With embodiments of this invention, the mark
displayed by the mark displaying means is moved by
the mark moving means to a position where the charac-
ter is indicated by the mark. Simultaneously, the dis-
played state of the mark changes depending on the ad-
vancement of the processed image state of the charac-
ter, so that the mark is displayed such that the charac-
ter's position and processed image state are recognized
together.
[0010] The mark displaying means may display the
mark in the form of a frame which surrounds the char-
acter such that the character is recognized easily.
[0011] The mark moving means may comprise char-
acter coordinate reading means for reading a coordinate
position of the character to move the mark near the co-
ordinate of that position.
[0012] With embodiments of this invention, since the
mark moves in correspondence to the coordinate posi-
tion of the character, the mark captures the position of
the character at all times.
[0013] The image processor may comprise character
display scale factor changing means for changing a dis-
play scale factor of the character in steps corresponding
to the displayed state of the character.
[0014] With embodiments of this invention, since the
display scale factor of the character is changed in steps
corresponding to the displayed state (for example, the
effective or ineffective state) of the character, the char-
acter is zoomed-in on only when the character is to be
noted.
[0015] The mark display state changing means may
comprise mark display scale factor changing means for
changing, in steps, the display scale factor of the mark
which indicates the character in correspondence to the
displayed state of the character.
[0016] With embodiments of this invention, the dis-
play scale factor of the mark is changed in correspond-
ence to the displayed state of the character, and the
mark is zoomed-in as requested.
[0017] The display scale factor changing means may
change the display scale factor of the mark in corre-
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spondence to the display scale factor of the character.
[0018] With embodiments of this invention, the char-
acter corresponds in its display scale factor to the mark.
The image of the character is either displayed as being
zoomed-in on or out by a camera.
[0019] The display scale factor enlarging means may
comprise display scale factor enlarging means for en-
larging the display scale factor of the mark in steps when
a predetermined character is displayed as the character.
[0020] With embodiments of this invention, when a
predetermined character (for example, an effective
character) is displayed as the character, it is zoomed-in
on.
[0021] The display scale factor changing means may
comprise display scale factor reducing means for reduc-
ing the display scale factor of the mark in steps when a
predetermined character is displayed as the character.
[0022] With embodiments of this invention, when a
predetermined character (for example, an ineffective
character) is displayed as the character, it is zoomed
out.
[0023] The display scale factor changing means may
enlarge the display scale factor of the mark in steps
when a first character is displayed as the character, and
reduces the display scale factor of the mark in steps
when a second character is displayed as the character.
[0024] With embodiments of this invention, when the
first character is displayed (in an effective state), the
mark zooms in, while when a second character is dis-
played (in an ineffective state), the mark is zoomed out.
[0025] The mark display state changing means may
comprise color changing means for changing the dis-
played color of the mark.
[0026] With embodiments of this invention, the dis-
played color of the mark changes.
[0027] The mark display state changing means may
comprise pointer position changing means for display-
ing a pointer along with the mark and changing the dis-
played position of the pointer relative to the position of
the mark.
[0028] With embodiments of this invention, the point-
er's changing displayed position relative to the position
of the mark is displayed, and changes in time, for exam-
ple, in the timer, or changing conditions, are displayed.
[0029] In another embodiment according to the inven-
tion, there is provided an image processor for perform-
ing image processing to display a character on a display,
comprising:

mark displaying means for displaying a mark to in-
dicate a character on the display;
mark moving means for moving the mark so as to
indicate the character;
pointer position changing means for displaying the
mark along with a pointer and changing the dis-
played position of the pointer relative to the mark;
and
color changing means for changing the displayed

color of the mark in correspondence to changes in
the displayed position of the pointer which is
changed by said pointer position changing means.

[0030] With embodiments of this invention, the color
of the mark changes depending on changes in the rel-
ative position of the pointers, so that the time, or the de-
gree of urgency involved in a change in the situation,
can be reported to the player.
[0031] The pointer position changing means may dis-
play a plurality of pointers along with the mark at differ-
ent positions and changes the respective displayed po-
sitions of the pointers relative to the mark.
[0032] With embodiments of this invention, by instan-
taneously changing positions of the pointers, the imme-
diate changing situation is displayed.
[0033] The image processor may comprise character
changing means for changing the display of the charac-
ter which the mark indicates from a first character to a
second character when the displayed positions of the
respective pointers relative to the mark are caused to
substantially coincide by said pointer position changing
means.
[0034] With embodiments of this invention, when both
the displayed positions of the pointers substantially co-
incide, display of the character is changed. For example,
a first and a second character which respectively ex-
press a standing and a shot-down character, may be
used in a game involving shooting the first character
down when a gun unit is sighted on the first character.
[0035] The image processor may comprise a display
for displaying the states of processing performed by said
respective means.
[0036] The results of the processing performed by the
respective means are displayed on the display.
[0037] In a further embodiment according to the in-
vention, there is provided an image processing method
for displaying a character on a display, comprising the
steps of:

displaying on the display a mark which indicates the
character;
moving the mark so as to indicate the character;
changing a display scale factor of the character in-
dicated by the mark; and
changing the displayed state of the mark depending
on the processed image state of the character.

[0038] With embodiments of this invention, when the
display scale factor of the character changes, image
processing is performed in which the displayed state of
the mark changes depending on a change in the display
scale factor.
[0039] For a better understanding of the present in-
vention and as to how the same may be carried into ef-
fect, reference will now be made by way of example to
the accompanying drawings in which:
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FIG. 1 is a block diagram indicative of an embodi-
ment of an image processor according to the
present invention;
FIG. 2 is a block diagram indicative of the details of
a data processor in the embodiment;
FIG. 3 is a flow chart indicative of the operation of
the embodiment;
FIG. 4 is a flow chart indicative of the details of a
zoom-out process performed in the embodiment;
FIG. 5 is a flow chart indicative of the details of an
enemy appearance process performed in the em-
bodiment;
FIG. 6 is a flow chart indicative of the details of a
cursor process performed in the embodiment;
FIG. 7 is a flow chart indicative of the details of a
zoom-in process performed in the.embodiment;
FIG. 8 is a flow chart indicative of a hit point deter-
mining process performed in the embodiment;
FIG. 9 is a flow chart indicative of the details of an
enemy attack process performed in the embodi-
ment; and
FIGS. 10A-10C illustrate an image displayed on a
display screen for illustrating the operation of the
embodiment.

[0040] An embodiment of the present invention will be
described with reference to the accompanying draw-
ings. FIG. 1 is a block diagram indicative of a video game
device to which the image processing device (image
processor) embodying the present invention is applied.
The video game device of FIG. 1 is mainly composed of
a video game device body 1, an operation panel 2, a
CRT display 3, an acoustic device 4, which is composed
of a sounding unit 4a including a voice synthesis unit,
and a speaker 4b.
[0041] The video game device body 1 is composed of
a data processor 11, a memory 12, and an image proc-
essor 13. The data processor 11 includes a central
processing unit (CPU) which fetches a predetermined
program and data from the memory 12 and performs
processes for playing desired games, and other data
processing, and stores required data in the memory 12.
The memory 12 includes a data RAM 12a which stores
data required for playing games, a program ROM 12b
which contains programs, and a data ROM 12c which
contains required data. Since a character is composed
of a plurality of polygons in the video game device, a
quantity of polygon data enough to specify the position
of the character is contained in the data ROM 12a.
[0042] The data processor 11 operates on the basis
of predetermined programs stored in the memory 12 to
provide the player with a game which includes attacking
with the gun unit a character which is an attack object
(hereinafter referred to as an "enemy") displayed on the
display screen. The data processor 11 realizes a display
which further clarifies and facilitates the identification of
the displayed character in the course of this processing.
As will be described in greater detail later, the data proc-

essor 11 realizes functional blocks which perform those
operations (for example, a hit determining circuit), as
shown in FIG. 2.
[0043] The data ROM 12c of the memory 12 contains
rough data on three-dimensional coordinates which are
used to define enemies, other characters and a back-
ground scene in a virtual space, and data on the posi-
tion, angle and direction of a visual point (camera) which
displays those enemies, etc.
[0044] The data processor 11 calculates data S3 on
an image viewed from a predetermined camera posi-
tion, angle and orientation on the basis of this data and
outputs the image data S3 to the image processor 13,
which is composed of a coordinate transforming device
13a which performs a coordinate transforming process
to generate an image to be displayed on the display 3
under the control of the data processor 11, a polygon
data ROM 13b which contains detailed polygon data re-
quired for the coordinate transforming process, and a
polygon paint circuit 13c which performs a texture map-
ping operation on the respective objects which have
been subjected to the coordinate transforming by the co-
ordinate transforming device 13a to provide the objects
with required colors.
[0045] The polygon data ROM 13b contains polygon
data (on vertex coordinates of polygons) in a body co-
ordinate system which expresses the shapes, for exam-
ple, of an enemy and a terrain which constructs a virtual
image. The polygon data is finer than that contained in
the data ROM 12c and is used to display a sophisticated
image. The coordinate transforming device 13a coordi-
nate-transforms polygon data read from the polygon da-
ta ROM 13b on the basis of image data S3 fed from the
data processor 11 to display the image. Since the poly-
gon data is defined in the body coordinate system which
defines absolute coordinates of each object, the coordi-
nate transforming device 13a performs matrix trans-
forming to provide coordinates in the world coordinate
system to define a virtual space. The polygon paint cir-
cuit 13c performs a painting process with designated
colors on the respective objects which have been sub-
jected to the coordinate transforming.
[0046] The operation panel 2 includes, for example,
a gun unit (not shown), which, in turn, includes a trigger
button which is used to transmit to the video game de-
vice body a signal indicative of the fact that the player
has shot a projectile. The sight (or hit point) of the gun
unit is defined by x and y coordinates on the display
screen. When the player depresses a trigger switch in
a state where the sight of the gun unit is set on any po-
sition on the display screen, the operation panel 2 out-
puts to the data processor 11 coordinate data S1 indi-
cated by the set sight when the trigger button was de-
pressed and resulting trigger data S2.
[0047] The coordinates of the sight of the gun unit are
defined as follows. The display screen is flashed to be
placed, for example, in a high luminance state for one
vertical blanking period of a video signal when the gun
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unit is triggered. The time interval is measured which is
taken from the time when the gun unit has been trig-
gered to the time when light from scanning lines on the
display is detected by a photodetector provided in the
gun unit. The measured time interval corresponds to the
coordinates on the display screen to thereby indicate a
position on the display screen on which the sight of the
gun unit is set, and the position is expressed by x and y
coordinates on the display screen. Until the scanning
line arrives at the end point of the display screen, the
detection of the light continues. Unless light is detected
before the scanning line arrives at the end point of the
display screen, it is determined that the sight of the gun
unit is not set on any point on the display screen and the
data processor performs its process by regarding cal-
culation of the coordinates of the hit point as having not
been performed.
[0048] The video game device provides a mark which
facilitates the identification of a character on the display
screen. Herein, the mark is expressed as a "cursor" for
convenience of explanation. As described later in detail,
the cursor takes the form of a circle which surrounds the
character. One such cursor appears normally on the
same display screen and moves along with an enemy
as the game develops. When the character is displayed
zoomed in or out, the cursor is also displayed zoomed
in or out on the display so as to surround the zoomed-
in or out character. The displayed shape of the cursor is
changed depending on the state of the image process-
ing for the character. The player is able to grasp the
progress of the game by realizing a change in the dis-
played shape of the cursor.
[0049] In order to express such game environment,
the memory 12 includes predetermined counter memo-
ries, As shown in FIG. 2, it includes an enemy timer
counter 12A, a zoom counter 12B, an enemy coordinate
storage area 12C, an enemy attack counter 12D, and a
player's life counter 12E. Each counter is constructed
such that a predetermined value is set therein and is
decreased or increased, changed and stored in the
course of the processing.
[0050] An enemy timer count is set in the enemy timer
counter 12A to thereby indicate the remaining time be-
fore the next new enemy appears on the display screen.
When the enemy timer count is decreased one by one
in accordance with the respective steps of the process
of FIG. 5 until the count becomes 0, the enemy set circuit
24 generates (or sets) a new enemy, which appears on
the display screen. A zoom count is set in the zoom
counter 12B and corresponds to the degree of zooming
in on the character. As this count is larger, the enemy is
displayed enlarged. For example, assume that the zoom
count in the maximum zoom-in operation is defined as
a maximum zoom count. When the zoom count is half
of the maximum zoom count, an enemy is displayed at
half of the maximum zoomed-in size.
[0051] The coordinates of the character displayed
zoomed-in or out on the display are stored in the enemy

coordinate storage area 12C. The memory 12 is also
capable of updating and storing data on the coordinate
position of the character in the course of the image
processing.
[0052] An enemy attack count is set in the enemy at-
tack counter 12D. This count corresponds to the time
period from the appearance of the enemy to the start of
an enemy's attack on the player. When the count is de-
creased to 0, it is determined that the player is damaged
by the enemy's attack. A life count is set in the life coun-
ter 12E. This count corresponds to the degree of play-
er's damage caused by the enemy. It is determined on
the basis of that count whether the game can continue
or not.
[0053] FIG. 2 is a functional block diagram indicative
of the details of the respective data processing circuits
realized by the data processor 11. The data processor
11 is composed of a hit determining circuit 20 which de-
termines on the basis of data S1 and S2 from the gun
unit whether the enemy is hit, an enemy control circuit
22, an enemy set circuit 24 which displays the enemy
on the display, a cursor control circuit 26 which identifies
the enemy, an enemy retrieval circuit 28 which retrieves
data on the coordinate position of the enemy displayed
on the display screen, and a camera control circuit 30
which controls the focal position, scale factor, position
and angle of the camera for zooming purposes.
[0054] The hit determining circuit 20 receives data S1
on x and y coordinates, and trigger data S2 from the
operation panel (gun unit) 2, and data D3 on three-di-
mensional coordinates of the enemy displayed on the
display screen from the enemy coordinate storage area
12C. The hit determining circuit 20 determines the pres-
ence/absence of a hit to the enemy by simplifying the
shape of the enemy schematically in a manner in which
the shape of the enemy is evaluated easily. For exam-
ple, assume that the shape of the enemy is expressed
by a plurality of connected balls. Since each ball is ex-
pressed only by parameters including its radius and the
coordinates of its center, it is considerably easily deter-
mined whether coordinates which specify the position
of a projectile are contained in the range of a radius of
an individual ball. This determination is performed for
each ball. If any one of the balls is hit with a projectile,
it is determined that the enemy has been hit or attacked
successfully. If none of the balls is hit, it is determined
that the attack of the enemy failed. The enemy coordi-
nate storage area 12C is provided for each enemy to
store data on a series of enemy's actions.
[0055] The enemy control circuit 22 performs a
change of the enemy's position, and determination of
the enemy's predetermined action and shot status on
the basis of a signal S5 indicative of the appearance of
the enemy on the display screen and a hit determining
signal S4 output from the hit determining circuit 20. The
enemy control circuit 22 displays the enemy on the basis
of the coordinates of the enemy stored in the enemy co-
ordinate storage area 12C, always monitors a hit deter-
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mining signal S4 and performs a process for displaying
that the enemy is hit when it is so determined. Data D3
on the enemy's position (coordinates) is updated and
stored in the enemy coordinate storage area 12C of the
memory 12. Enemy status signals S9 and S10 are out-
put to the cursor control circuit 26 and camera control
circuit 30, respectively.
[0056] The enemy set circuit 24 performs an initial set-
ting operation for display of an enemy on the display
screen. It reads a count D1 in the enemy counter 12A,
sets a predetermined value in the counter 12A, and sets
predetermined values D3 and D2 in the enemy coordi-
nate storage area 12C and the zoom counter 12B, re-
spectively. The enemy set circuit 24 outputs an enemy
set end signals S11 and S5 to the enemy retrieval circuit
28 and the enemy control circuit 22, respectively.
[0057] The cursor control circuit 26 performs a proc-
ess for moving the cursor within the display screen and
changes the display of the cursor in accordance with the
state of the processing performed on the enemy. As will
be detailed with respect to FIGS. 10A-10C later, the
process for moving the cursor involves the movement
of the cursor so as to indicate the enemy, for example,
so as to surround the enemy as shown in this embodi-
ment. The change of the display of the cursor involves
a change of the processed state of the enemy, for ex-
ample, sliding of cursor pointers 701-704 along the cur-
sor line and a change of display color for the cursor in
the course of zooming in on the enemy, as shown in
FIGS. 10A-10C in this embodiment.
[0058] In order to perform these processing opera-
tions, the cursor control circuit 26 reads an enemy timer
count D1 from the enemy timer counter 12A, enemy co-
ordinates D3 from the enemy coordinate storage area
12C, a zoom count D2 from the zoom counter 12B, and
an enemy attack count D4 from the enemy attack coun-
ter 12D to produce and output a cursor control signal to
the image processor 13 to thereby move the cursor to
a desired position on the display screen, and to change
the display of the cursor including a change of the color
of the cursor, a slide of the pointers, and enlargement
of the cursor. The cursor control circuit 26 receives an
enemy status signal S10 and an enemy appearance sig-
nal S6 from the enemy retrieval circuit 28.
[0059] The enemy retrieval circuit 28 retrieves the
presence of an enemy on the display screen to output
enemy appearance signals S8 and S7 to the cursor con-
trol circuit 26 and the camera control circuit 30, respec-
tively. In order to retrieve an enemy, the enemy retrieval
circuit 28 reads data D3 stored in the enemy coordinate
storage area 12C of the memory 12 and an enemy set
end signal S11 from the enemy set circuit 24.
[0060] In the retrieval of the enemy, enemies already
displayed shot down by the player's attack which are
among the enemies displayed on the display screen are
not retrieved. Enemies which do not attack the player
are excluded from the ones to be retrieved. In order to
avoid confusion, it is preferable to program that enemies

basically shoot at the player one at a time on the display
screen.
[0061] As shown FIGS. 10A-10C, the camera control
circuit 30 displays an enemy viewed from a predeter-
mined visual point (camera) in a zoomed-in/out state. In
order to perform this processing, the camera control cir-
cuit 30 reads data D2 in the zoom counter 12B of the
memory 12, writes data in the counter 12B, and reads
data D3 in the enemy coordinate storage area 12C and
data D4 in the enemy attack counter 12D. The camera
control circuit 30 also reads an enemy retrieval signal
S7 from the enemy retrieval circuit 28 and an enemy
status signal 89 from the enemy control circuit 22.
[0062] The operation of this embodiment will be next
described with reference to flow charts of FIGS. 3-8.
FIG. 3 is a schematic flow chart indicative of the opera-
tion of the embodiment and FIGS. 4-8 each are detailed
flow charts indicative of the operation of the embodi-
ment.
[0063] When the game device body 1 is started up, a
routine of FIG. 3 starts. Thus, the data processor 11 per-
forms a predetermined initial setting operation to realize
respective functional circuits such as the hit determining
circuit 20 of FIG. 2 in accordance with the programs
stored in the memory 12.
[0064] The development of the game in this embodi-
ment will be outlined next. First, when an enemy ap-
pears on the display screen, the cursor captures the en-
emy, and the camera control circuit 30 gradually zooms
in on both the cursor and the enemy. The player manip-
ulates the gun unit with appropriate timing to attack the
enemy. When the attack on the enemy succeeds, the
zoom-out operation continues until the next enemy ap-
pears, at which time the cursor again captures the new
enemy and the camera control circuit 30 zooms in on
the enemy. The player tries to attack the enemy each
time it appears. The enemy comes to attack the player
as the camera control circuit 30 zooms in on the enemy.
When the enemy's attack on the player succeeds sev-
eral times, the game ends.
[0065] Next, these game operations will be described
more specifically. First, the camera control circuit 30 of
the data processor 11 performs a gradual zoom-out
process (step 201), which includes gradual reduction of
the zooming scale factor to realize a display, for exam-
ple, caused by moving the camera gradually away from
the object because if the zoomed-in display is abruptly
returned to a non-zoomed display when no enemies are
detected or the enemy's attack has succeeded, an un-
natural display would result. When a new enemy ap-
pears during the zoom-out operation, a process is per-
formed in which the enemy is again zoomed in on or the
scale factor again increases from the one used when
the new enemy appeared. The details of the zoom-in
operation are illustrated in FIG. 4. The camera control
circuit 30 reads a zoom count D2 set in the zoom counter
12B of the memory 12 and determines whether the
count D2 is 0, as shown in FIG. 4 (step 2011). If so (YES
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in step 2011), the camera control circuit 30 determines
that the enemy is not in a zoomed-in state and the con-
trol exits the zoom-out process to pass to the next step.
If the zoom count is not 0 (NO in step 2011), the camera
control circuit 30 determines that the enemy is in a
zoomed-in state, it decreases the zoom count by one
and the control passes to step 2013 to perform a zoom-
out operation for one count. The control then returns to
the next process of FIG. 3.
[0066] In the data processor 11, the control passes to
the processing performed by the enemy set circuit 24
and the enemy control circuit 22 to thereby performs an
enemy appearance process (step 202) which includes
causing an enemy to appear on the display screen, the
details of which are described with reference to FIG. 5.
[0067] As shown in FIG. 5, the enemy set circuit 24
determines whether the enemy timer count D1 is 0 (step
2021). If so, the enemy set circuit 24 sets coordinates
D3 of an enemy in the enemy coordinate storage area
12C such that the enemy appears at a predetermined
coordinate position on the display screen (step 2022).
The enemy set circuit 24 then sets a predetermined time
period D1 in the enemy timer counter 12A (step 2023)
and a maximum value D2 in the zoom counter 12B (step
2024). The control then exits the enemy appearance
process to pass to the next step. If the enemy set circuit
27 determines that the enemy timer count is not 0 in step
2021, it determines that an enemy has already been dis-
played on the display screen and decreases the enemy
timer count by one (step 2025).
[0068] The enemy timer counter is set when a new
enemy is caused to appear at a predetermined position
in the enemy appearance process, and maintains the
same count until the zoom-out process (step 201) is per-
formed. When the attack on the enemy succeeds, the
enemy timer count is decreased in the enemy appear-
ance process. When the count is 0, the next enemy is
set.
[0069] The enemy retrieval process is then performed
by the enemy retrieval circuit 28 (step 208). When the
enemy retrieval circuit 28 receives from the enemy set
circuit 24 an enemy detection signal S11 indicating that
an enemy has been set by the enemy set circuit 24, it
determines that the enemy has been detected (YES in
step 203) and a cursor process starts (step 204). Unless
the enemy retrieval circuit 28 receives the enemy detec-
tion signal S11, it determines that retrieval of the enemy
has not ended. The control then returns to the zoom-out
process 201. The enemy retrieval circuit 28 reads data
on the enemy coordinates stored in the enemy storage
area 12C of the memory 12 and performs an enemy re-
trieval process depending on whether the enemy is in a
range of coordinates on the display screen. If so, the
enemy retrieval circuit 28 determines that the enemy
has been retrieved. Otherwise, the enemy retrieval cir-
cuit determines that the enemy has not been retrieved
yet.
[0070] The cursor process (step 204) is performed by

the cursor control circuit 26. FIG. 6 shows the details of
the cursor process, which includes fetching the zoom
count D2, enemy coordinates D3, and enemy attack
count D4, and the enemy status signal S10 from the en-
emy control circuit 22 and performs the cursor moving
process on the basis of those signals (step 2041). In the
cursor moving process, the cursor control circuit 26
reads data on enemy coordinates D3 displayed on the
display screen to thereby cause the cursor to be dis-
played so as to indicate the character, i.e., so as to move
the cursor towards the character and surround the char-
acter, as shown in FIGS. 10A-10C in the present em-
bodiment, which will be described in greater detail later.
[0071] During the zoom-in process for the character
(step 204), the color of the cursor is changed depending
on the zoom count D2 (step 2042) and the pointers in
the cursor are moved depending on the zoom count
(step 2043). In addition, an enlarged or reduced-sized
cursor is displayed depending on the zoom count.
[0072] Those displays of the cursor are changed de-
pending on the degree of advancement of the process-
ing for the enemy. As the zoom-in operation for the en-
emy advances, the cursor color is changed and upper
and lower, right and left pointers (FIGS. 10A-10C) are
slid along the cursor line such that those pointers coin-
cide at the uppermost point on the cursor line and the
cursor is displayed on an enlarged scale. The controlling
operation of this cursor continues so long as the enemy
attack count D4 read by the control circuit 26 is main-
tained. When the enemy's status signal S10 expresses
a success in the attack on the enemy, the cursor control
ends.
[0073] The data processor 11 causes the camera con-
trol circuit 30 to perform a zoom-in process in parallel
with the cursor control operation (step 204). As shown
in the detailed flow chart of FIG. 7, when the camera
control circuit 30 begins this process, it fetches the max-
imum zoom count D2, enemy coordinates D3, enemy
attack count D4 and the enemy status signal S9 from
the enemy control circuit 22 as requested and deter-
mines whether the zoom count coincides with the max-
imum zoom count D2 (step 2051).
[0074] When the camera control circuit 30 determines
that the zoom count is not the maximum one (NO in step
2051), it increments the count in the zoom counter by
one (step 2052) to thereby cause the camera to zoom
in for one count (step 2053). This process is then exited.
When the camera control circuit 30 determines that the
zoom count is at the maximum (YES in step 2051), the
corresponding zoom-in process is performed. This cam-
era control process continues like the cursor process so
long as the enemy attack count D4 read by the cursor
control circuit 26 is maintained. When the enemy status
signal S10 expresses a success in the attack on the en-
emy, the camera control process ends.
[0075] In step S206, the hit determining circuit 20 de-
termines whether the enemy is hit, the details of which
process are shown in a flow chart of FIG. 8. First, refer-
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ring to data S2 delivered from the control panel 2 and
indicating whether the trigger has been off, the hit de-
termining circuit 20 determines whether the trigger but-
ton has been depressed by the player (step 2061). If
not, there is no need for determining a hit, so that the
control returns to the process of FIG. 3 and passes to
the next step 207 of FIG. 3. If the trigger button has been
depressed (YES in step 2061), a flash process is per-
formed (step 2062). The flash process includes inform-
ing the player of the shooting of a projectile, supplying
a sufficient quantity of light to a photodetector provided
at an end of the gun unit and specifying the coordinates
on which the sight of the gun unit is set. For the flash
process, for example, the luminance of the whole image
screen is increased for a predetermined vertical blank-
ing period of the video signal as if a flash by a camera
stroboscope was recognized. The scanning line se-
quentially scans the whole display screen from its upper
left corner to its lower right corner during one vertical
blanking period. Thus, so long as the gun unit is aimed
at the display screen and when a scanning line scans a
position on which the sight of the gun unit is set, a large
amount of light is detected by the photodetector provid-
ed at the end of the gun unit. If the time passing from
the starting point of the vertical blanking period when
the photodetector has detected a detection signal is
known since the scanning head position of the scanning
line sequentially changes with time from the starting
point of the vertical blanking period, the scanning head
position of the scanning line on the display screen or the
coordinates on the display screen on which the sight of
the gun unit is set are known.
[0076] It is determined in step 2063 whether the scan-
ning line has been detected immediately after the flash
process is performed. If so, the coordinates of the sight
of the gun unit are calculated on the basis of the time
period from the starting point of the vertical blanking pe-
riod where the flash process has been performed to the
time where the scanning line has been detected (step
2064). If not in step 2063, it is determined whether the
scanning line is the end line on the display screen (step
2065). So long as the scanning operation continues (NO
in step 2065), the processes from step 2063 to 2065 are
reiterated. When the scanning line equals the end line
(YES in step 2065), it is determined that the sight of the
gun unit is not set on the display screen although the
trigger button has been depressed. The operation of the
hit determining circuit 20 then returns and passes to the
next step. When the hit determining circuit 20 deter-
mines that the enemy has not been shot down or hit in
the process of FIG. 3 (NO in step 206), the camera con-
trol circuit 26 reads the zoom counter 12B to determine
whether the maximum value is set in the counter 12B
(step 207). When the hit determining circuit 20 deter-
mines that the enemy has been shot down or hit (YES
in step 206), the control returns to the cursor process
204.
[0077] When the camera control circuit 26 determines

in step 207 that the count in the zoom counter has
reached the maximum (YES in step 207), the enemy
control circuit 22 performs an enemy attack process of
FIG. 9 (step 208). When the control passes to the enemy
attack process (step 208), the enemy control circuit 22
first determines whether the count in the enemy attack
counter 12D is 0 (step 2081).
[0078] If so, a player damage process is performed to
thereby decrease the count in the life counter 12E of the
memory 12 by a predetermined value (step 2082). In
addition, a predetermined value is set in the enemy at-
tack counter (step 2083). If the enemy control circuit 22
determines that the count of the enemy attack counter
is 0 (NO in step 2081), it decreases the count in the en-
emy attack counter by one (step 2084).
[0079] After the processing in steps 2083 and 2084,
the control passes to step 209 of the flow chart of FIG.
3, where the data processor 11 reads the life count 12E
of the player and determines whether the life count is 0.
If so, it ends the game. If the life count is not 0, the control
returns to step 204, where it continues to play the game.
[0080] FIGS. 10A-10C each show an example of a
display screen provided by the above processing. As-
sume now that the game has started. The zoom count
is then determined to be 0 (step 2011 of FIG. 4) and the
enemy appearance process (step 202 of FIG. 3) is per-
formed. In the enemy appearance process, the enemy
timer count is 0. Therefore, the control passes through
step 2021 to step 2022 to thereby set or display the en-
emy on the display screen at a predetermined position.
The control further passes to step 2023, where a prede-
termined value is set in the enemy timer counter 12A
and a maximum value is set in the zoom counter (step
2024). As a result, a picture of FIG. 10A with no cursor
700 is displayed on the display screen. In FIG. 10A, ref-
erence numeral 610 denotes an enemy and reference
numerals 604, 605, 606 each denote a structure placed
on the ground.
[0081] A process for seeking the enemy is then pro-
vided for the player (step 203). During the seeking of the
enemy, the enemy timer is decreased by one (step 2025
of FIG. 5). When the enemy is sought, the cursor proc-
ess (step 204) is performed in which a display screen
where the identification of the enemy is facilitated by the
cursor, or the enemy is surrounded by the cursor, is dis-
played. At the beginning of the cursor process, the cur-
sor is displayed at the center of a plane in the three-
dimensional space between the player and the enemy.
The cursor then moves towards the enemy.
[0082] FIG. 10A shows an image corresponding to
this situation. Reference numeral 700 denotes a whole
cursor, reference numeral 700A denotes a circular cur-
sor line, reference numerals 701-704 denote upper and
lower, right and left pointers which slide along the circu-
lar cursor line. In the image of FIG. 10A, reference nu-
meral 501 denotes the outer periphery of a display
screen. Reference numerals 601-603 each denote a
portion of a background image; i.e., the reference nu-
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meral 601 denotes a horizontal line, the reference nu-
meral 602 denotes a ground, and the reference numeral
603 denotes a space above the ground. In the situation
of FIG. 10A, the degree of zooming in on the character
and hence the zoom count are small, so that the cursor
color is unchanged with the cursor pointers being at cor-
responding positions shown.
[0083] A zoom-in process (step 204) is then per-
formed. In this case, the zoom count is not a maximum,
so that the control passes from step 2051 to 2052 in FIG.
7, where the count in the zoom counter is increased to
provide a picture of FIG. 10B which has zoomed in for
one count. In this case, when the control passes from
FIG. 10A to FIG. 10B, the cursor process 204 continues
to be performed to change the colors of the cursor line
700A and the upper and lower, right and left pointers
701-704 as well as to move the upper right and left point-
ers and the lower right and left pointers along the cursor
line toward the uppermost and lowermost points, re-
spectively, on the zoomed-in cursor line.
[0084] Then, it is determined in step 206 whether the
attack on the enemy has succeeded. If so, an enemy to
be attacked next is caused to appear on the display
screen. After the completion of the attack on the enemy,
it is determined that the zoom count is not 0 (step 2011
of FIG. 4), and the zoom count is decreased by one to
thereby zoom out on the enemy accordingly (steps 2012
and 2013). As a result, the display screen of FIG. 10B
is changed by zooming the display screen of FIG. 10A.
Thus, the enemy appearance process (step 202), ene-
my detection process (step 203), cursor process (step
204), and zoom-in process (step 204) are performed for
the next enemy.
[0085] When it is determined that the attack on the
enemy has not succeeded in the state of FIG. 10B, the
count in the zoom counter is not at the maximum. Thus,
the control passes from step 207 to steps 204 and 206.
In addition, a zoom count which has been increased by
one is set in the zoom counter to thereby display a pic-
ture zoomed in by one count (FIG. 10C). During the
zoom-in process, the upper, right and left pointers and
the lower right and left pointers on the cursor line move
toward the uppermost and lowermost points, respec-
tively, on the zoomed-in cursor line so as to coincide at
the uppermost and lowermost points when the zoom
count is maximum. During the zoom-in process, the
colors of the cursor line and the pointers are changed
stepwise. As a result, the player can predict the moment
at which the player is attacked by the enemy (step 208).
[0086] Since the zoom count is at its maximum in the
state of FIG. 10C, the control passes from step 207 to
step 208, where an attack on the enemy is made (step
208). In this case, since the count in the enemy attack
counter is 0 at first, the player is determined to be at-
tacked by the enemy. Thus, the count in the life counter
is decreased by a predetermined value (step 2082 of
FIG. 9) and a predetermined value is set in the enemy
attack counter (step 2083).

[0087] When the count in the player life counter is the
one before the end of the game, the control passes to
step 204. Since the FIG. 3C state shows that the zoom
counter is set at a maximum value, the enemy attack
counter is decreased by one (step 2081) when the at-
tack on the enemy fails (NO in step 206). By further per-
forming the enemy attack process, so that the count in
the enemy attack counter is sequentially decreased to
reach 0, the control passes to step 2081-2083 to de-
crease the count in the player life counter. A predeter-
mined value as a time interval before the player is next
attacked by the enemy is then set in the enemy attack
counter.
[0088] When the player's life count is decreased se-
quentially, it is determined that the continuation of the
game is impossible, and the game ends (YES in step
209).
[0089] When the cursor 700 is displayed for the ene-
my 610 of FIG. 10 in the present embodiment, the cursor
is moved from the coordinate position nearest the player
on the display screen to the coordinate position of the
enemy 610, and the position of the enemy on the display
screen is confirmed while the enemy is being identified.
Since in the present embodiment the enemy is simulta-
neously displayed enlarged by the zoom-in operation,
the identification of the enemy and a predetermined op-
eration (in the present embodiment, the attack from the
gun unit) on the enemy are further facilitated.
[0090] The movement and colors of the pointers
701-704 on the cursor 700 are changed depending on
the advancement of the image processing on the char-
acter or on the advancement of the flow chart of FIG. 3
in the present embodiment, so that the timing for the
zoom-in operation and the next action of the character
are predicted.
[0091] In the present embodiment, each time the en-
emy is shot down and the next enemy appears, the cur-
sor 700 is moved from the shot-down enemy to the new
displayed enemy, which is then zoomed in on. Thus, the
player has such a feeling that successive enemies will
attack the player. In the present embodiment, the enemy
is zoomed in on in a short time, or the count set in the
enemy timer counter is reduced, so that the time taken
from the time of the appearance of the enemy to the start
of the enemy attack process is reduced to thereby in-
crease the degree of difficulty of the game.
[0092] According to the present embodiment, a newly
displayed character is changed from its zoomed-in state
to its zoomed-out state on the display screen, so that
even when the new character is displayed, the character
is identified while being zoomed in.
[0093] As described above, in embodiments of the
present invention, the cursor is displayed on the display
screen and moved so as to indicate a character, which
is then zoomed in. Further, the displayed state of the
cursor is changed depending on the advancement of the
image processing state for the character, so that the
player who views the display screen can identify the
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character by tracing the moving cursor. In addition, since
the character is zoomed in on, the identification of the
character is further facilitated. By changing the display
of the cursor depending on the processed state of the
character, the degree of advancement of the processed
state of the character image is understood and the next
action of the character is predicted.
[0094] By performing the zoom-in operation stepwise,
the identification of the character is achieved stepwise
as well. Since the coordinate position of the character
is read and the cursor is moved to a position near the
coordinate position of the character, the movement of
the cursor to the character's position is ensured.
[0095] By performing at least one of the processes in-
cluding changing the cursor color, displaying the point-
ers along with the cursor, changing the displayed posi-
tion of the pointers, and enlarging and displaying the
cursor, the degree of advancement of the character im-
age processing is definitely comprehended.
[0096] When a new character is displayed on the dis-
play screen, the character is changed from a zoomed-
in state to a zoomed-out state. Thus, when the new char-
acter is displayed, the new character is identified while
being zoomed.

Claims

1. An image processor for performing image process-
ing to display a character on a display, comprising:

mark displaying means for displaying a mark to
indicate the character on the display; and
mark moving means for moving the mark so as
to indicate the character; said image processor
being characterized by:

mark display state changing means for
changing a displayed state of the mark de-
pending on the advancement of the image
processing state for the character.

2. An image processor according to claim 1 wherein
the character to be displayed represents an object
in a video game, said device displaying many ob-
jects to be subsequently shot by a player on the dis-
play, wherein the mark displaying means indicates
a character as the present object to be shot, the de-
vice further comprising:

a controlling means for controlling a virtual
camera that faces the present object in the
game space; and
a determination means for determining that the
present object has been shot, wherein the mark
moving means automatically moves the mark
to the next object to be shot without any signal
inputted by the player after determining that the

present object has been shot, wherein the play-
er can shoot the object indicated by the mark,
and wherein the player can subsequently shoot
many objects according to the movement of the
mark.

3. An image processor according to claim 1 or 2,
wherein said mark display state changing means
comprises pointer position changing means for dis-
playing a pointer along with the mark and changing
the displayed position of the pointer relative to the
position of the mark.

4. An image processor for performing image process-
ing to display a character on a display, comprising:

mark displaying means for displaying a mark to
indicate a character on the display;
mark moving means for moving the mark so as
to indicate the character; said image processor
being characterized by:

pointer position changing means for dis-
playing the mark along with a pointer and
changing the displayed position of the
pointer relative to the mark; and
color changing means for changing the dis-
played color of the mark in correspondence
to a change in the displayed position of the
pointer which is changed by said pointer
position changing means.

5. An image processing device for displaying a char-
acter representing an object in a video game on a
display, said device displaying many objects to be
subsequently shot by a player on the display, said
device comprising:

a displaying means for displaying on the display
a mark, which indicates a character as the
present object to be shot;
a controlling means for controlling a virtual
camera that faces the present object in the
game space;
a determination means for determining that the
present object has been shot; and
a mark moving means for automatically moving
the mark to the next object to be shot without
any signal inputted by the player after determin-
ing that the present object has been shot,
wherein the player can shoot the object indicat-
ed by the mark, and wherein the player can sub-
sequently shoot many objects according to the
movement of the mark.

6. An image processor according to any preceding
claim, wherein said displaying means displays the
mark in the form of a frame which surrounds the
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character.

7. An image processor according to any preceding
claim, wherein said mark moving means comprises
character coordinate reading means for reading a
coordinate position of the character to move the
mark to near the coordinate of that position.

8. An image processor according to any preceding
claim, comprising character display scale factor
changing means for changing a display scale factor
of the character stepwise in correspondence to the
displayed state of the character.

9. An image processor according to any preceding
claim, wherein said mark display state changing
means comprises mark display scale factor chang-
ing means for changing stepwise the display scale
factor of the mark which indicates the character in
correspondence to the displayed state of the char-
acter.

10. An image processor according to claim 9, wherein
said display scale factor changing means changes
the display scale factor of the mark in correspond-
ence to the display scale factor of the character.

11. An image processor according to claim 9 or 10,
wherein said display scale factor changing means
comprises display scale factor enlarging means for
stepwise enlarging the display scale factor of the
mark when a predetermined character is displayed
as the character.

12. An image processor according to claim 9, 10 or 11,
wherein said display scale factor changing means
comprises display scale factor reducing means for
stepwise reducing the display scale factor of the
mark when a predetermined character is displayed
as the character.

13. An image processor according to any preceding
claim, wherein said display scale factor changing
means stepwise enlarges the display scale factor
of the mark when a first character is displayed as
the character, and stepwise reduces the display
scale factor of the mark when a second character
is displayed as the character.

14. An image processor according to any preceding
claim, wherein said mark display state changing
means comprises color changing means for chang-
ing the displayed color of the mark.

15. An image processor according to any preceding
claim, wherein said mark display state changing
means comprises pointer position changing means
for displaying a pointer position along with the mark

and changing the displayed position of the pointer
relative to the position of the mark.

16. An image processor according to any preceding
claim further comprising:

pointer position changing means for displaying
the mark along with a pointer and changing the
displayed position of the pointer relative to the
mark; and
color changing means for changing the dis-
played color of the mark in correspondence to
a change in the displayed position of the pointer
which is changed by said pointer position
changing means.

17. An image processor according to claim 15 or 16,
wherein said pointer position changing means dis-
plays a plurality of pointers along with the mark at
different positions and changes the respective dis-
played positions of the pointer relative to the mark.

18. An image processor according to claim 17, compris-
ing character changing means for changing the dis-
play of the character which the mark indicates from
a first character to a second character when the dis-
played positions of the respective pointers relative
to the mark are caused to coincide substantially by
said pointer position changing means.

19. An image processor according to any preceding
claim, comprising a display for displaying the states
of processing performed by said respective mark
displaying, moving and display state changing
means.

20. An image processing method for displaying a char-
acter on a display, comprising the steps of:

displaying on the display a mark which indi-
cates the character;
moving the mark so as to indicate the character;
and
changing a display scale factor of the character
indicated by the mark, said image processing
method being characterized by the step of:

changing the displayed state of the mark
depending on the processing image state
of the character.

21. An image processing method according to claim 2,
wherein the character represents an object in a vid-
eo game, said device displaying many objects to be
subsequently shot by a player on the display,
wherein the mark indicates a character as the
present object to be shot, the method further com-
prising:
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controlling a virtual camera that faces the
present object in the game space;
determining that the present object has been
shot; and

wherein the step of changing the displayed
state of the mark includes automatically moving the
mark to the next object to be shot without any signal
inputted by the player after determining that the
present object has been shot, wherein the player
can shoot the object indicated by the mark, and
wherein the player can subsequently shoot many
objects according to the movement of the mark.

22. An image processing method for displaying a char-
acter representing an object in a video game on a
display, said device displaying many objects to be
subsequently shot by a player on the display, com-
prising the steps of:

displaying on the display a mark which indi-
cates a character as the present object to be
shot;
controlling a virtual camera that faces the
present object in the game space;
determining that the present object has been
shot;
moving the mark automatically to the next ob-
ject to be shot without any signal inputted by
the player after determining that the present ob-
ject has been shot, wherein the player can
shoot the object indicated by the mark, and
wherein the player can subsequently shoot
many objects according to the movement of the
mark.

23. An image processing method according to claim 22,
further comprising changing a display scale factor
of the character indicated by the mark.

Patentansprüche

1. Bildprozessor zum Durchführen einer Bildverarbei-
tung zum Anzeigen eines Charakters auf einem
Display, umfassend:

ein Markenanzeigemittel zum Anzeigen einer
Marke zum Angeben des Charakters auf dem
Display, und
ein Markenbewegungsmittel zu m Bewegen
der Marke, um den Charakter anzugeben, wo-
bei der Bildprozessor gekennzeichnet ist
durch:

ein Markendisplayzustandsänderungsmit-
tel zum Ändern eines angezeigten Zu-
stands der Marke in Abhängigkeit von dem

Fortschritt des Bildverarbeitungszustands
für den Charakter.

2. Bildprozessor nach Anspruch 1, wobei der anzuzei-
gende Charakter ein Objekt in einem Videospiel
darstellt, wobei die Einrichtung viele Objekte an-
zeigt, auf die von einem Spieler auf dem Display
später geschossen werden soll, wobei d as Marken-
anzeigemittel einen Charakter als das vorliegende
Objekt angibt, auf das geschossen werden soll, wo-
bei die Einrichtung weiterhin folgendes umfaßt:

ein Steuermittel zum Steuern einer virtuellen
Kamera, die dem vorliegenden Objekt im Spiel-
raum zugewandt ist, und
ein Bestimmungsmittel zum Bestimmen, daß
auf das vorliegende Objekt geschossen wor-
den ist, wobei das Markenbewegungsmittel
ohne jegliches vom Spieler eingegebene Si-
gnal nach der Bestimmung,
daß auf das vorliegende Objekt geschossen
worden ist, die Marke automatisch auf das
nächste Objekt bewegt, auf das geschossen
werden soll, wobei der Spieler auf das durch
die Marke angegebene Objekt schießen kann
und wobei der Spieler danach gemäß der Be-
wegung der Marke auf viele Objekte schießen
kann.

3. Bildprozessor nach Anspruch 1 oder 2, wobei das
Markendisplayzustandsänderungsmittel ein Zei-
gerpositionsänderungsmittel zum Anzeigen eines
Zeigers zusammen mit der Marke und Ändern der
angezeigten Position des Zeigers relativ zu der Po-
sition der Marke umfaßt.

4. Bildprozessor zum Durchführen einer Bildverarbei-
tung zum Anzeigen eines Charakters auf einem
Display, umfassend:

ein Markenanzeigemittel zum Anzeigen einer
Marke zum Angeben des Charakters auf dem
Display,
ein Markenbewegungsmittel zum Beweg en
der Marke, um den Charakter anzugeben, wo-
bei der Bildprozessor gekennzeichnet ist
durch:

ein Zeigerpositionsänderungsmittel zum
Anzeigen der Marke zusammen mit einem
Zeiger und Ändern der angezeigten Positi-
on des Zeigers relativ zu der Marke, und
ein Farbänderungsmittel zum Ändern der
angezeigten Farbe der Marke entspre-
chend einer Änderung der angezeigten
Position des Zeigers, die von dem Zeiger-
positionsänderungsmittel geändert wird.
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5. Bildprozessor zum Anzeigen eines ein Objekt in ei-
nem Videospiel auf einem Display darstellenden
Charakters, wobei die Einrichtung viele Objekte an-
zeigt, auf die von einem Spieler auf dem Display
später geschossen werden soll, wobei die Einrich-
tung umfaßt:

ein Anzeigemittel zum Anzeigen einer Marke
auf dem Display, die einen Charakter als das
vorliegende Objekt angibt, auf das geschossen
werden soll,
ein Steuermittel zum Steuern einer virtuellen
Kamera, die dem vorliegenden Objekt im Spiel-
raum zugewandt ist,
ein Bestimmungsmittel zum Bestimmen, daß
auf das vorliegende Objekt geschossen wor-
den ist, und
ein Markenbewegungsmittel zum automati-
schen Bewegen der Marke auf das nächste Ob-
jekt, auf das geschossen werden soll, ohne jeg-
liches vom Spieler eingegebene Signal, nach
der Bestimmung, daß auf das vorliegende Ob-
jekt g eschossen worden ist, wobei der Spieler
auf das durch die Marke angegebene Objekt
schießen kann und wobei der Spieler später
gemäß der Bewegung der Marke auf viele Ob-
jekte schießen kann.

6. Bildprozessor nach einem der vorhergehenden An-
sprüche, wobei das Anzeigemittel die Marke in
Form eines Rahmens anzeigt, der den Charakter
umgibt.

7. Bildprozessor nach einem der vorhergehenden An-
sprüche, wobei das Markenbewegungsmittel ein
Charakterkoordinatenablesemittel zum Ablesen ei-
ner Koordinatenposition des Charakters zum Be-
wegen der Marke in die Nähe der Koordinate dieser
Position umfaßt.

8. Bildprozessor nach einem der vorhergehenden An-
sprüche, mit einem Charakterdisplayskalenfaktor-
änderungsmittel zum stufenweisen Ändern eines
Displayskalenfaktors des Charakt ers entspre-
chend dem angezeigten Zustand des Charakters.

9. Bildprozessor nach einem der vorhergehenden An-
sprüche, wobei das Markendisplayzustandsände-
rungsmittel ein Markendisplayskalenfaktorände-
rungsmittel zum stufenweisen Ändern des Display-
skalenfaktors der den Charakter angebenden Mar-
ke entsprechend dem angezeigten Zustand des
Charakters umfaßt.

10. Bildprozessor nach Anspruch 9, wobei das Display-
skalenfaktoränderungsmittel den Displayskalen-
faktor der Marke entsprechend dem Displayskalen-
faktor des Charakters ändert.

11. Bildprozessor nach Anspruch 9 oder 10, wobei das
Displayskalenfaktoränderungsmittel ein Display-
skalenfaktorvergrößerungsmittel zum stufenwei-
sen Vergrößern des Displayskalenfaktors der Mar-
ke umfaßt, wenn ein vorbestimmter Charak ter als
der Charakter angezeigt wird.

12. Bildprozessor nach Anspruch 9, 10 oder 11, wobei
das Displayskalenfaktoränderungsmittel ein Dis-
playskalenfaktorreduziermittel zum stufenweisen
Reduzieren des Displayskalenfaktors der Marke
umfaßt, wenn ein vorbe stimmter Charakter als der
Charakter angezeigt wird.

13. Bildprozessor nach einem der vorhergehenden An-
sprüche, wobei das Displayskalenfaktorände-
rungsmittel den Displayskalenfaktor der Marke stu-
fenweise vergrößert, wenn ein erster Charakter als
der Char akter angezeigt wird, und den Displayska-
lenfaktor der Marke stufenweise reduziert, wenn ein
zweiter Charakter als der Charakter angezeigt wird.

14. Bildprozessor nach einem der vorhergehenden An-
sprüche, wobei das Markendisplayzustandsände-
rungsmittel ein Farbänderungsmittel zum Ändern
der angezeigten Farbe der Marke umfaßt.

15. Bildprozessor nach einem der vorhergehenden An-
sprüche, wobei das Markendisplayzustandsände-
rungsmittel ein Zeigerpositionsänderungsmittel
zum Anzeigen einer Zeigerposition zusamme n mit
der Marke und Ändern der angezeigten Position
des Zeigers relativ zur Position der Marke umfaßt.

16. Bildprozessor nach einem der vorhergehenden An-
sprüche, umfassend:

ein Zeigerpositionsänderungsmittel zum An-
zeigen der Marke zusammen mit einem Zeiger
und Ändern der angezeigten Position des Zei-
gers relativ zur Marke, und
ein Farbänderungsmittel zum Ändern der an-
gezeigten Farbe der Marke entsprechend einer
Änderung der angezeigten Position des Zei-
gers, die von dem Zeigerpositionsänderungs-
mittel geändert wird.

17. Bildprozessor nach Anspruch 15 oder 16, wobei
das Zeigerpositionsänderungsmittel mehrere Zei-
ger zusammen mit der Marke an verschiedenen Po-
sitionen anzeigt und die jeweiligen angezeigten Po-
sitionen des Zeigers relativ zur Marke ändert.

18. Bildprozessor nach Anspruch 17, mit einem Cha-
rakteränderungsmittel zum Ändern des Displays
des Charakters, den die Marke angibt, von einem
ersten Charakter zu einem zweiten Charakter,
wenn von dem Zeigerpositionsänderungsmittel be-
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wirkt wird, daß die ange zeigten Positionen der je-
weiligen Zeiger relativ zur Marke im wesentlichen
zusammenfallen.

19. Bildprozessor nach einem der vorhergehenden An-
sprüche, mit einem Display zum Anzeigen der Zu-
stände der von dem jeweiligen Markenanzeige -, -
bewegungs- und -displayzustandsänderungsmittel
durchgeführten Verarbeitung.

20. Bildverarbeitungsverfahren zum Anzeigen eines
Charakters auf einem Display, mit den folgenden
Schritten:

Anzeigen einer den Charakter angebenden
Marke auf dem Display,
Bewegen der Marke zum Angeben des Cha-
rakters und Ändern eines Displayskalenfaktors
des durch die Marke angegebenen Charakters,
wobei das Bildverarbeitungsverfahren ge-
kennzeichnet ist durch den folgenden Schritt:

Ändern des angezeigten Zustands der
Marke in Abhängigkeit von de m Bildverar-
beitungszustand des Charakters.

21. Bildverarbeitungsverfahren nach Anspruch 2, wo-
bei der Charakter ein Objekt in einem Videospiel
darstellt, wobei die Einrichtung viele Objekte an-
zeigt, auf die von einem Spieler auf dem Display
später gescho ssen wird, wobei die Marke einen
Charakter als das vorliegende Objekt angibt, auf
das geschossen werden soll, wobei das Verfahren
weiterhin folgendes umfaßt:

Steuern einer virtuellen Kamera, die dem vor-
liegenden Objekt im Spielraum zugewandt ist,
Bestimmen, daß auf das vorliegende Objekt
geschossen worden ist, und

wobei der Schritt des Änderns des angezeigten Zu-
stands der Marke beinhaltet, die Marke ohne jegli-
ches vom Spieler eingegebene Signal automatisch
auf das nächste Objekt zu bewegen, auf das ge-
schossen werden soll, nach der Bestimmung, daß
auf das vorliegende Objekt geschossen worden ist,
wobei der Spieler auf das durch die Marke angege-
bene Objekt schießen kann und wobei der Spieler
später gemäß der Bewegung der Marke auf viele
Objekte schießen kann.

22. Bildverarbeitungsverfahren zum Anzeigen eines
ein Objekt in einem Videospiel auf einem Display
darstellenden Charakters, mit den folgenden
Schritten:

Anzeigen einer Marke auf dem Display, die ei-
nen Charakter als das vorliegende Objekt an-

gibt, auf das geschossen werden soll,
Steuern einer virtuellen Kamera, die dem vor-
liegenden Objekt im Spielraum zugewandt ist,
Bestimmen, daß auf das vorliegende Objekt
geschossen worden ist,
automatisches Bewegen der Marke auf das
nächste Objekt, auf das gescho ssen werden
soll, ohne jegliches vom Spieler eingegebene
Signal, nach der Bestimmung, daß auf das vor-
liegende Objekt geschossen worden ist, wobei
der Spieler auf das durch die Marke angegebe-
ne Objekt schießen kann und wobei der Spieler
später gemäß der Bew egung der Marke auf
viele Objekte schießen kann.

23. Bildverarbeitungsverfahren nach Anspruch 22, wei-
terhin mit dem Ändern eines Displayskalenfaktors
des durch die Marke angegebenen Charakters.

Revendications

1. Processeur d'image pour effectuer un traitement
d'image pour afficher un caractère sur un visuel,
comprenant :

un moyen d'affichage de marque pour afficher
une marque pour indiquer le caractère sur le
visuel ; et
un moyen de déplacement de marque pour dé-
placer la marque de manière à indiquer le ca-
ractère, ledit processeur d'image étant carac-
térisé par :

un moyen de changement d'état d'afficha-
ge de marque pour changer un état affiché
de la marque en fonction de l'avancement
de l'état de traitement d'image pour le ca-
ractère.

2. Processeur d'image selon la revendication 1, dans
lequel le caractère à afficher représente un objet
dans un jeu vidéo, ledit dispositif affichant de nom-
breux objets destinés à être touchés ensuite par un
joueur sur le visuel, le moyen d'affichage de marque
indiquant un caractère en tant que présent objet à
toucher, le dispositif comprenant en outre :

un moyen de commande pour commander une
caméra virtuelle qui fait face à l'objet présent
dans l'espace de jeu ; et
un moyen de détermination pour déterminer
que le présent objet a été touché, le moyen de
déplacement de marque déplaçant automati-
quement la marque vers l'objet suivant à tou-
cher, sans signal introduit par le joueur après
détermination que le présent objet a été touché,
le joueur pouvant toucher l'objet indiqué par la
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marque, et le joueur pouvant ensuite toucher
de nombreux objets en fonction du déplace-
ment de la marque.

3. Processeur d'image selon la revendication 1 ou 2,
dans lequel ledit moyen de changement d'état d'af-
fichage de marque comprend un moyen de chan-
gement de position de pointeur pour afficher un
pointeur avec la marque et pour changer la position
affichée du pointeur par rapport à la position de la
marque.

4. Processeur d'image pour effectuer un traitement
d'image pour afficher un caractère sur un visuel,
comprenant :

un moyen d'affichage de marque pour afficher
une marque pour indiquer un caractère sur le
visuel ;
un moyen de déplacement de marque pour dé-
placer la marque de manière à indiquer le ca-
ractère, ledit processeur d'image étant carac-
térisé par :

un moyen de changement de position de
pointeur pour afficher la marque avec un
pointeur et pour changer la position affi-
chée du pointeur par rapport à la marque ;
et
un moyen de changement de couleur pour
changer la couleur affichée de la marque
en correspondance avec un changement
dans la position affichée du pointeur, qui
est changée par ledit moyen de change-
ment de position de pointeur.

5. Dispositif de traitement d'image pour afficher un ca-
ractère représentant un objet dans un jeu vidéo sur
un visuel, ledit dispositif affichant de nombreux ob-
jets à toucher ensuite par un joueur sur le visuel,
ledit dispositif comprenant :

un moyen d'affichage pour afficher sur le visuel
une marque qui indique un caractère en tant
que présent objet à toucher ;
un moyen de commande pour commander une
caméra virtuelle qui fait face au présent objet
dans l'espace de jeu ;
un moyen de détermination pour déterminer
que le présent objet a été touché ; et
un moyen de déplacement de marque pour dé-
placer automatiquement la marque vers l'objet
suivant à toucher, sans signal introduit par le
joueur après détermination que le présent objet
a été touché, le joueur pouvant toucher l'objet
indiqué par la marque, et le joueur pouvant en-
suite toucher de nombreux objets en fonction
du déplacement de la marque.

6. Processeur d'image selon l'une quelconque des re-
vendications précédentes, dans lequel ledit moyen
d'affichage affiche la marque sous la forme d'un ca-
dre qui entoure le caractère.

7. Processeur d'image selon l'une quelconque des re-
vendications précédentes, dans lequel ledit moyen
de déplacement de marque comprend un moyen de
lecture de coordonnée de caractère pour lire une
position de coordonnée du caractère afin de dépla-
cer la marque près de la coordonnée de cette posi-
tion.

8. Processeur d'image selon l'une quelconque des re-
vendications précédentes, comprenant un moyen
de changement de facteur d'échelle d'affichage de
caractère pour changer un facteur d'échelle d'affi-
chage du caractère, par étapes, en correspondan-
ce avec l'état affiché du caractère.

9. Processeur d'image selon l'une quelconque des re-
vendications précédentes, dans lequel ledit moyen
de changement d'état d'affichage de marque com-
prend un moyen de changement de facteur d'échel-
le d'affichage de marque pour changer par étapes
le facteur d'échelle d'affichage de la marque qui in-
dique le caractère en correspondance avec l'état af-
fiché du caractère.

10. Processeur d'image selon la revendication 9, dans
lequel ledit moyen de changement de facteur
d'échelle d'affichage change le facteur d'échelle
d'affichage de la marque en correspondance avec
le facteur d'échelle d'affichage du caractère.

11. Processeur d'image selon la revendication 9 ou 10,
dans lequel ledit moyen de changement de facteur
d'échelle d'affichage comprend un moyen d'agran-
dissement de facteur d'échelle d'affichage pour
agrandir par étapes le facteur d'échelle d'affichage
de la marque lorsqu'un caractère prédéterminé est
affiché en tant que caractère.

12. Processeur d'image selon la revendication 9, 10 ou
11, dans lequel ledit moyen de changement de fac-
teur d'échelle d'affichage comprend un moyen de
réduction de facteur d'échelle d'affichage pour ré-
duire par étapes le facteur d'échelle d'affichage de
la marque lorsqu'un caractère prédéterminé est af-
fiché en tant que caractère.

13. Processeur d'image selon l'une quelconque des re-
vendications précédentes, dans lequel ledit moyen
de changement de facteur d'échelle d'affichage
agrandit par étapes le facteur d'échelle d'affichage
de la marque lorsqu'un premier caractère est affi-
ché en tant que caractère, et réduit par étapes le
facteur d'échelle d'affichage de la marque lorsqu'un
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deuxième caractère est affiché en tant que carac-
tère.

14. Processeur d'image selon l'une quelconque des re-
vendications précédentes, dans lequel ledit moyen
de changement d'état d'affichage de marque com-
prend un moyen de changement de couleur pour
changer la couleur affichée de la marque.

15. Processeur d'image selon l'une quelconque des re-
vendications précédentes, dans lequel ledit moyen
de changement d'état d'affichage de marque com-
prend un moyen de changement de position de
pointeur pour afficher une position de pointeur avec
la marque et pour changer la position affichée du
pointeur par rapport à la position de la marque.

16. Processeur d'image selon l'une quelconque des re-
vendications précédentes, comprenant en outre :

un moyen de changement de position de poin-
teur pour afficher la marque avec un pointeur
et pour changer la position affichée du pointeur
par rapport à la marque ; et
un moyen de changement de couleur pour
changer la couleur affichée de la marque en
correspondance avec un changement dans la
position affichée du pointeur, qui est changée
par ledit moyen de changement de position de
pointeur.

17. Processeur d'image selon la revendication 15 ou
16, dans lequel ledit moyen de changement de po-
sition de pointeur affiche une pluralité de pointeurs
avec la marque en différentes positions et change
les positions affichées respectives du pointeur par
rapport à la marque.

18. Processeur d'image selon la revendication 17, com-
prenant un moyen de changement de caractère
pour changer l'affichage du caractère que la mar-
que indique, d'un premier caractère à un deuxième
caractère, lorsque les positions affichées des poin-
teurs respectifs par rapport à la marque sont ame-
nées à coïncider sensiblement par ledit moyen de
changement de position de pointeur.

19. Processeur d'image selon l'une quelconque des re-
vendications précédentes, comprenant un visuel
pour afficher les états du traitement effectué par les-
dits moyens respectifs d'affichage, de déplacement
et de changement d'état d'affichage de marque.

20. Procédé de traitement d'image pour afficher un ca-
ractère sur un visuel, comprenant les étapes :

d'affichage sur le visuel d'une marque qui indi-
que le caractère ;

de déplacement de la marque de manière à in-
diquer le caractère ; et
de changement d'un facteur d'échelle d'afficha-
ge du caractère indiqué par la marque, ledit
procédé de traitement d'image étant caracté-
risé par l'étape :

de changement d'état affiché de la marque
en fonction de l'état de traitement d'image
du caractère.

21. Procédé de traitement d'image selon la revendica-
tion 2, dans lequel le caractère représente un objet
dans un jeu vidéo, ledit dispositif affichant de nom-
breux objets à toucher ensuite par un joueur sur le
visuel, la marque indiquant un caractère en tant que
présent objet à toucher, le procédé comprenant en
outre :

la commande d'une caméra virtuelle qui fait fa-
ce au présent objet dans l'espace de jeu ;
la détermination que le présent objet a été
touché ; et

dans lequel l'étape de changement de l'état
affiché de la marque comporte un déplacement
automatique de la marque vers l'objet suivant à tou-
cher, sans signal introduit par le joueur après déter-
mination que le présent objet a été touché, dans le-
quel le joueur peut toucher l'objet indiqué par la
marque, et dans lequel le joueur peut ensuite tou-
cher de nombreux objets en fonction du déplace-
ment de la marque.

22. Procédé de traitement d'image pour afficher un ca-
ractère représentant un objet dans un jeu vidéo, sur
un visuel, ledit dispositif affichant de nombreux ob-
jets à toucher ensuite par un joueur sur le visuel,
comprenant les étapes :

d'affichage sur le visuel d'une marque qui indi-
que un caractère en tant que présent objet à
toucher ;
de commande d'une caméra virtuelle qui fait fa-
ce au présent objet dans l'espace de jeu ;
de détermination que le présent objet a été
touché ;
de déplacement de la marque automatique-
ment vers l'objet suivant à toucher, sans signal
introduit par le joueur après détermination que
le présent objet a été touché, dans lequel le
joueur peut toucher l'objet indiqué par la mar-
que, et dans lequel le joueur peut ensuite tou-
cher de nombreux objets en fonction du dépla-
cement de la marque.

23. Procédé de traitement d'image selon la revendica-
tion 22, comprenant en outre le changement d'un
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facteur d'échelle d'affichage du caractère indiqué
par la marque.
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