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Description

The present invention relates to a game apparatus
using a video display device, especially a game appara-
tus that displays an interactive video with a co-driver,
particularly a virtual reality video.

Theme parks or game arcades are built at various
cities. Many game apparatuses imitating a vehicle and
having a player enjoy through certain movement thereof
are developed and installed in the theme parks and
game arcades as their attractions. Among the game
apparatuses, there is a game apparatus that builds in a
video display device is built in and that provides a vehi-
cle boarded by the player with a certain movement cou-
pled with the displaying video. In the conventional game
apparatuses, however, although a plurality of players
board on the imitated vehicle, all players are forced to
see a common video display and enjoy a common
movement of the vehicle coupled with the common dis-
play video.

There is also a game apparatus that installs a video
game device therein as the video display device and
provides the players with a game during their board.
Further, there is a game apparatus that a virtual reality
video game is built in and that provides the players with
the virtual reality of more realistic vehicle movement. In
these game apparatuses, however, although a plurality
of players board on the vehicle, they only watch a com-
monly displayed video and enjoy a common game story.
That is, in either the case a single player boards or the
case plural players board, each player experiences the
common content or game story. Therefore, even in the
case plural players board on an imitated spaceship at
the same time and play a war game of fighting a space
enemy, an operation or a conduct of one player can not
give any change or effect to the video and movement for
the other players.

A game apparatus according to the preamble of
claim 1 is known from US 4,998,199.

A game apparatus for a plurality of players is known
from WO 93/16776 comprising

an imitated vehicle for having players on board,

a driver structure provided under the imitated vehi-
cle for moving the imitated vehicle,

a video display device provided in front of the play-
ers,

a central control unit executing a game program
and providing a video signal for the video display
device,

a plurality of player control units operatively con-
nected to the central control device for providing
information indicative of the players' action, and

a driver control device, operatively connected to the
central control unit, for controlling said driver struc-
ture in synchronism to the execution of the game
program.
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It is an object of the present invention to provide a
game apparatus for a plurality of players being able to
provide the players with a more realistic virtual reality.

This object is achieved by a game apparatus
according to claim 1 or according to claim 8.

Further developments of the invention are given in
the subclaims.

The game apparatus having a video display device
of the present invention comprises, as the basic ele-
ments, a plurality of video display devices for displaying
a video watched by each of the plurality of players, a
plurality of player control units for controlling the video
display of the corresponding video display device and
an position sensor device for detecting the positions or
the movements of the players. Base on the position
information of one player detected by the position sen-
sor device, the player control units for the other players
control the corresponding video display device to give
some change to the displaying video watched by the
other players.

In addition to the above structure, the game appa-
ratus of the present invention comprises head mounted
display devices for each player. The video display
device is installed in the head mounted display device
and have a pair of tiny monitors in front of each eye of
the player.

Further, the position sensor device for detecting the
positions of the plural players has a position information
generation device installed in each head mounted dis-
play device of each player. The position information
generation device generates detected output which
includes a change of the crossing direction in a prede-
termined magnetic field based on a movement of the
player. The position sensor device detects the move-
ment of the players’ position based on the detected out-
put from the position information generation device.
Thus, when the player moves its head to the other
player, the position or the movement of the players posi-
tion can be detected.

Further, with respect to the position situation, the
plural player control units are connected in tandem
through communication lines. The position information
of each player detected by the position sensor device is
sent to the player control units through the communica-
tion lines sequentially. According to the structure, the
plural player control units can recognize the position
information of the other players in a simple manner.

Further, each of the pair monitors displays video
based on video data of two-dimensional coordinates
which is converted from polygon data of three-dimen-
sional coordinates through projection the polygon data
on a two-dimensional plane perpendicular to a cone of
vision for each vantage point of the eyes. Accordingly,
each player can recognize the displaying video as vir-
tual reality three-dimensional picture.

Further, each of the plural player control units com-
prises first control device and second control device.
Each of the first and second control devices has
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ROM(Read Only Memory) that contains a game pro-
gram, CPU(Central Processing Unit) that executes and
control the game program and video RAM(Random
Access Memory) so that the first and second control
devices control the video display of the corresponding
monitor according to the game program. According to
this structure, the video game device is built in the game
apparatus so that the player can experience not only the
video picture but also the contents of the video game in
virtual reality sense through the game apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a overview of the game apparatus that the
present invention is applied.

FIG. 2 is a control system chart of the embodiment
of the present invention.

FIG. 3 is a drawing that shows a format example of
a signal being sent out on a signal line 50 in the embod-
iment of the present invention.

FIG. 4 is a drawing that explains a structure exam-
ple of the position sensor device for obtaining a position
information according to the embodiment of the present
invention.

FIG. 5 is a detailed block diagram No.1 of the struc-
ture in the embodiment of the present invention.

FIG. 6 is a detailed block diagram No.2 of the struc-
ture in the embodiment of the present invention.

FIG. 7 is a block diagram that shows a detailed
structure of the player control unit in the embodiment of
the present invention.

FIG. 8 is a block diagram of the head mounted dis-
play device in the embodiment of the present invention.

FIG. 9 is a drawing for explaining a conversion of
polygon data into a two dimensional plan in the embod-
iment of the present invention.

FIG. 10 is a drawing for explaining the polygon data
in consideration of parallax of right and left eyes in the
embodiment of the present invention.

FIG. 11 is a drawing No.1 that explains a relation
between the displaying video picture and the movement
of the player in the embodiment of the present invention.

FIG. 12 is a drawing No.2 that explains a relation
between the displaying video picture and the movement
of the player in the embodiment of the present invention.

FIG. 13 is a drawing for explaining a shooting game
in the embodiment of the present invention.

DETAILED DESCRIPTION

The present invention will now be described more
fully with reference to accompanying drawings, in which
an illustrative embodiment of the invention is shown.
This invention can, however, be embodied in many dif-
ferent forms and the present invention should not, there-
fore, be construed as being limited to the embodiment
set forth herein. Rather, the specific embodiment which
is illustrated and described herein is provided for pur-
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poses of illustration and in order to fully convey to those
skilled in the art the broad scope of this invention and
how it is capable of being used.

In the drawings, the same reference numbers are
used to denote corresponding or identical components.

FIG. 1 is a side overview of the game apparatus
using virtual reality video device as the embodiment of
the present invention. For the purpose of simplify, a part
of the outside elements are deleted.

In FIG. 1, 10 is the front of the vehicle imitating a
spaceship and 0, 2, 4 and 6 are the players. Although 4
players 0, 2, 4, 6 are drawn, another 4 players 1, 3, 5, 7
board on each next seat so that total 8 players can
board on the vehicle. 11 is a bottom plate and 12 is a
base. The bottom plate 11 and the base 12 are con-
nected through link elements 131-133 and plural
hydraulic cylinders 13.

Further, 130 is a joint for connecting the link ele-
ments 131 and 132. And 141 is an axis through which a
shaking element 14 is provided as the vehicle being
able to be shaken. The link elements 131-133 and the
hydraulic cylinders 13 provided between the bottom
plate 11 and the base 12 are the same as ones shown
in Japanese Utility Model Laid Open publication, Jikkai-
hei 4-60286, Figure 2. And each hydraulic cylinder 13
expands and contracts in order to incline back and forth,
right and left and move forward and backward the
spaceship according to oil pressure from a oil pressure
distribution control device that is controlled by a control
device not shown in FIG. 1. That is, the hydraulic cylin-
der 13 give the movement of pitching, rolling and accel-
eration to the vehicle so that the players can experience
the movement of the spaceship.

Head mounted display devices 15 are mounted on
each head of the players 0-7 and cover each eyes. The
head mounted display device 15, hereinafter described
as HMD if necessary, includes output device of video
picture and voice and input device of the voice for each
player in a control system explained later. The head
mounted display device 15 includes, as shown in FIG. 8
later, a pair of monitors, i.g. color liquid crystal displays
(LCD), provided in front of each eye of the player, a pair
of speakers for outputting stereo sound and a micro-
phone therein. The LCD can be a small CRT (Cathode
Ray Tube) as an alternative monitor.

A pair of video picture with difference in parallax of
eyes is displayed in the pair of color LCD as explained
later so that the player can recognizes a three-dimen-
sional picture by watching through both eyes. Further,
since the monitors are provided for both right and left
eyes, the video picture is widened.

Further, 16 is a key input imitating a control stick
with a push button on the top. In a game, the player
pushes the button when shooting enemy.

FIG. 2 is a control system chart in the embodiment
of the present invention for displaying video and output-
ting voice and sound to 8 players and for controlling the
spaceship movement.
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In FIG. 2, 20-27 are player control units provided for
each of the 8 players respectively which are installed in
each box under the seat of each player. Further, 60 is
the hydraulic control unit that controls the pitching, roll-
ing and moving forward and backward of the spaceship
in synchronous to the controlled operation of the player
control units 20-27. The player control units 20-27 are
all same structure except for the unit 20 and 24 having
position sensor unit 200, 240 and the unit 20 having dig-
ital audio device 203. However, the position sensor units
200, 240 may be provided at the outside of the player
control units 20, 24. In that case, the position sensor
units 200, 240 are installed in between the players'
seats.

Explaining the player control unit 20 as the repre-
sentative, the unit 20 includes a first control device 40
for controlling the color LCD for the left eye and a sec-
ond control device 41 for controlling the color LCD for
the right eye therein which are provided in the head
mounted display device 15. The first control device 40
and the second control device 41 communicate each
other in their signal through dual port RAM 42. Further,
the first control device 40 is connected to the sound cir-
cuit 202 and the digital audio circuit 203 and also to the
position sensor unit 200 through 1/O circuit 201. The
function of these peripheral circuits connected to the
first control device 40 is explained later.

Further in FIG. 2, arrow lines 50 connecting the
control units are signal lines or communication lines.
The signal lines 50 connects each control unit in tandem
through outputting from the hydraulic control unit 60 that
controls the pitching and rolling, connecting each player
control units 20-27 and returning to the hydraulic control
unit 60. In each player control units 20-27, the signal
from the signal line 50 is branched off at the first control
device 40 for the left eye and sent to the second control
device 41 for the right eye through the dual port RAM
42.

FIG. 3 shows the format of the signal carried on the
signal line 50. As shown in the figure, the inserting posi-
tions of each data of the players 0-7 are defined in a
packet form. These data in packet form are carried out
in the signal line 50 repeatedly. As explained later, the
position information of the players 0-3 is inserted from
the first position sensor unit 200 through /O circuit 201.
Simultaneously, the position information of the players
4-7 is inserted from the second position sensor unit 240
through I/O circuit 201. The control signal for driving the
hydraulic control unit 60 is also inserted in the signal as
packet data thereof.

FIG. 4 is the drawing for explaining the structure of
the position sensor device that obtains each position
information of the players 0-7 in the embodiment. In
FIG. 4, the first position sensor unit 200 detects the
position information of the players 0-3 as four channel
position information. The second position sensor unit
240 similarly detects the position information of the
players 4-7 as four channel position information.
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The way of the detection in the first and second
position sensor units 200, 240 is as follows. 250 and
260 are magnetic field generators that generate each
magnetic field 251 and 261. 270-277 are the position
information generation devices that are built in the cor-
responding head mounted display device 15. Each of
the position information generation devices 270-277
has magnetic field detection coil in three directions of X,
Y and Z therein so that the detection signal based on
the crossing of the coil to the magnetic field 251 or 261
generated by the magnetic field generator 250, 260 is
output. Therefore, each detection signal from the posi-
tion information generation devices 270-277 changes
according to the direction of the magnetic field detection
coils in 3 directions of each devices 270-277 that is built
in each of the head mounted display devices 15 for the
players 0-7. Then, the magnetic field detection signal
from the position information generation devices
270-277 changes according to the position of the head
of the players 0-7 or the direction of the players that is
the position of the head mounted display devices 15.

The first and second position sensor units 200 and
240 receive the magnetic field detection signal from the
position information generation devices 270-277 so as
to be able to detect the movement of the players 0-7. In
the present embodiment, especially, the first and sec-
ond position sensor units 200 and 240 execute signal
processing so as to detect the right or left direction of
the head of the players 0-7 based on the magnetic field
detection signal from the position information genera-
tion devices 270-277.

The above magnetic field generator 250, 260, the
position information generation device 270-277 built in
the head mounted display device 15 and the position
sensor unit 200, 240 are publicly available as the sys-
tem of "FASTRAK", registered trademark from Pol-
hemus, Inc. Colchester, Vermont, U.S.A.. The present
embodiment is characterized in that the movement of
the players 0-7 is detected magnetically through the
system "FASTRAK". The system "FASTRAK" can
detect six position information of the players head wear-
ing the head mounted display device 15, i.e.
six-degree-freedom including position, X, Y and Z Car-
tesian coordinates, and orientation, azimuth, elevation,
and roll. The reason for using two position sensor units
200, 240 is that according to the "FASTRAK" system,
each position sensor unit 200, 240 can connect only 4
position information generation devices thereto.

FIG. 5 and 6 are the detailed block diagrams of the
embodiment briefly explained in FIG. 2 and 4.

In FIG. 5, 20-27 are the player control units corre-
sponding to each of the players 0-7 that are installed in
the box under the seat of the player shown in FIG. 1. As
explained in FIG. 2, the player control units 20-27 are
basically identical structure. FIG. 5 shows an example in
which the position sensor units 200, 240 are provided
outside of the player control units 20 and 24. Further in
FIG. 5, HMD connected to each player control unit
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20-27 is the head mounted display device 15, PW is a
power supply, GM-SW is a game switch and display. BS
is a transducer that reproduces a collision in the game.
In the present embodiment, "BODYSONIC" (trademark
of Bodysonic Inc.) is used as the transducer.

The power supply PW supplies the power to the
head mounted display device 15 and the player control
units 20-27. The game switch and display GM-SW
includes the key input device 16 shown in FIG. 1 as hav-
ing the button switch that the player operates and LED
that displays in response to the condition of the button
switch. Further, the BODYSONIC BS is installed in the
seat of the player so as to give an effect to the player
through sound pressure.

As explained above, the first position sensor unit
200 receives the magnetic field detection signal through
the bus 211 from the position information generation
device 270-273 in the head mounted display device 15
that is connected to the corresponding player control
unit 20-23 for the players 0-3. Similarly, the second posi-
tion sensor unit 240 receives the detection signal
through the bus 241 from the position information gen-
eration device 274-277 in the head mounted display
device 15 that is connected to the corresponding player
control unit 24-27 for the players 4-7.

The position information for the players 0-3
detected by the first position sensor unit 200 is sent
through a signal line 212 to the player control unit 20 for
the player 0. And the detected position information is
sent through the signal line 50 to the other player control
units 21-23 in sequence as the data format shown in
FIG. 3. Similarly, the position information for the players
4-7 detected by the second position sensor unit 240 is
sent through a signal line 242 to the player control unit
24 for the player 4. And the detected position informa-
tion is sent through the signal line 50 to the other player
control units 25-27 in sequence as the data format
shown in FIG. 3.

Since the packet position for each player control
unit in the data format of FIG. 3 is already defined, each
control unit can obtain the position information of the
players in the corresponding packet position.

205 is a digital sound circuit that generates digital
sound based on MIDI data sent through the signal line
215 from the digital audio circuit 203 in the player con-
trol unit 20. And the digital sound circuit 205 sends the
digital sound signal to each of the player control units
20-27 through the bus 225. The digital sound is ampli-
fied by an amplifier in the control unit and supplied to the
players with effect sound or background sound through
the speaker of the head mounted display device 15 in
synchronous to the game story as explained later.

Further in the embodiment, signal lines 51 are pro-
vided between the player control units 20-21, 22-23,
24-25, and 26-27 so that the players next each other
0-1, 2-3, 4-5, and 6-7 can have a conversation. Through
these signal lines 51, the voice of one player, i.g. the
player 0, sent through the microphone in the head
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mounted display device 15 is output through the
speaker in the head mounted display device 15 of
another player 1. On the other hand, the voice of
another player 1 is output through the speaker of the
head mounted display device 15 of the player 0.

FIG. 6 shows a part of the control unit of the game
apparatus on the embodiment of the present invention
that has a function for mainly controlling the pitching
and rolling of the spaceship shown in FIG. 1. 60 is a
hydraulic control unit. The hydraulic control unit 60 is
connected to the signal line 50 through which the data
30 of FIG. 3 is sent to the player control units 20-27. And
the players' data from the player control units 20-27 is
terminated to the hydraulic control unit 60 through the
line 50. Since the players’ data includes a timing signal
synchronous to the game proceeding, the hydraulic
control unit 60 can provide a control signal to the motion
base unit 62 through the servo amplifier 61. The motion
base unit 62 controls the oil pressure sent to each
hydraulic 13 in synchronous to the predetermined con-
trol signal from the control unit 60. Therefore, the space-
ship in FIG. 1 is given the predetermined movement in
synchronous to the game proceeding.

Further in FIG. 6, 63 is a sound circuit that provides
the game apparatus environment in which the game
apparatus is installed with announcement, effect sound,
and background sound based on the players’ data with
the timing signal that is sent from the player control units
20-27 through the signal line 50.

FIG. 7 is a block diagram that shows a detailed
structure of the player control unit 20-27. The player
control unit 20 is shown as the representative. The
structure and the function of the unit 20 will be explained
assuming an embodiment in which plural players board
on the spaceship and play a game of shooting in a
space.

In FIG. 7, the player control unit 20 comprises the
first control device 40 for the left eye and the second
control device 41 for the right eye as shown in FIG. 2.
The first control device 40 comprises CPU 402, ROM
403, MIDI sound source circuit 404, a polygon parame-
ter memory 405, a display video coordinates conversion
circuit 406, a polygon paint execution circuit 407, and a
work RAM 418 that are connected to bus 401. On the
other hand, The second control device 41 comprises
CPU 412, ROM 413, a polygon parameter memory 415,
a display video coordinates conversion circuit 416, a
polygon paint execution circuit 417, and a work RAM
418 that are connected to bus 411. The first and second
control devices 41 and 41 are connected through the
dual port RAM 42 so as to communicate each other the
signal that includes each player's data and the timing
signal shown in FIG. 3 sent through the signal line 50.

Further, as peripheral devices, the control unit 20
comprises 1/O circuit 201, sound circuit 202 (203),
sound amplifier 204, and bodysonic circuit 206 as a
vibration driver. CPU 402, 412 in the first and second
control units 40, 41 execute game program stored in the
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ROM 403, 413. The ROMs 403, 413 store the program
for executing the common game and the video data that
is displayed in accordance to the game proceeding as
explained later. Therefore, actually the ROM 403, 413
may be separately provided as ROM for the program
data and ROM for the video data. The work memory
RAMs 408, 418 store a data of the proceeding game.

The polygon parameter memories 405, 415 store
the position of the player, i.g. a front portion of space-
ship as imaged like the player boarding on, and the
position information of enemy as target and another dis-
play picture as polygon data in the form of three dimen-
sional coordinates. The polygon data means position
information data on the three dimensional coordinates
of each of polygon elements through which a three
dimensional object is structured. The object is consid-
ered as an aggregation of the plural polygons.

The display video coordinates conversion circuits
406, 416 are the processors that execute the coordi-
nates conversion in order to display the polygon data in
the form of three dimensional coordinates stored in the
polygon parameter memories 405, 415 on the two
dimensional display plane of the LCD. The display video
coordinates conversion circuits 406, 416 have memo-
ries, RAM and ROM, not shown in FIG. 7. The coordi-
nates conversion is executed based on a program
stored in the ROM and the RAM stores predetermined
data during the conversion procedure.

The polygon data in the form of two dimensional
coordinates converted by the display video coordinates
conversion circuits 406, 416 is transferred to the poly-
gon paint circuits 407, 417. The display video coordi-
nates conversion circuits 406, 416 write the above
polygon data in the form of two dimensional coordinates
into the frame buffer memory 409, 419 connected
thereto. The polygon data in the form of two dimensional
coordinates includes R. G. B. elements data, i.e. Red,
Green, and Blue. After all polygon data is written in the
frame buffer memory by the polygon paint circuit 407,
417, the RGB data is sequentially read out to transfer
the data to each of the color LCDs for left and right eyes
in the head mounted display device 15.

As explained above, the first and second control
devices 40, 41 have the similar structure as a base con-
trol circuit of ordinary video game apparatus. And the
input signal from the signal line 50 corresponds to con-
trol signal input through a keyboard by the operation of
the player in the video game apparatus.

The sound output from the first and second control
devices 40, 41 is sent to the sound circuit 202 through
the MIDI sound source circuit 404. In FIG. 7, the sound
circuit 202 includes the digital audio circuit 203 in FIG.
2. That is, the sound circuit 202 converts MIDI signal
from the MIDI sound source circuit 404 into analog
sound and sent to the sound amplifier 204. At the same
time, the sound circuit 202 has the function of the digital
audio circuit 203 in FIG. 2 that sends the MIDI signal
through the signal line 215 to the digital sound circuit
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205 in FIG. 5 as MIDI sound source data.

As explained above, the digital sound circuit 205
generates analog audio signal based on the MIDI sound
source data sent from the player control unit 20 through
the bus 215 and sends out the analog audio signal to
the sound amplifier 204 in each player control unit
through the bus 225.

The signal from the sound circuit 202 and the ana-
log audio signal sent through the bus 225 are amplified
by the sound amplifier 204 so as to be sent out to the
speaker in the head mounted display device 15. The
sound signal from the sound circuit 202 is unique sound
for each player like ignition sound of a gun emitted
through pushing the game switch 16 by the correspond-
ing player and strike sound of a bullet from an enemy.
On the other hand, the analog audio signal sent from
the digital sound circuit 205 through the bus 225
includes a common sound for the players like game
effect sound and announcement.

Further, the sound amplifier circuit 204 amplifies
the input signal sent from the microphone installed in
the other player's head mounted display device 15
through the signal line 51 and send it out to the speaker
of the own head mounted display device 15. As
explained in FIG. 5, according to the present embodi-
ment, the signal lines 51 are provided between the
player control units 20-21, 22-23, 24-25, and 26-27 so
that the players next each other 0-1, 2-3, 4-5, and 6-7
can communicate each other.

FIG. 8 shows a block diagram of the head mounted
display device 15 in the embodiment of the present
invention. The device 15 comprises liquid crystal display
plates 151 provided in from of each eye, back lights 152
for lightening the liquid crystal display plate 151, lens
153 provided between the liquid crystal display plate
151 and each eye of the player respectively, liquid crys-
tal display plate driver circuits 155 for driving the plates
151, and back light driver circuit 156 for driving the back
light 152. The HMD 15 receives the color video signal
and the synchronous signal from the player control unit
20 shown in FIG. 7 at each driver circuit 155, 156
through the connector 154 so that the liquid crystal dis-
play plate 151 and the back light 152 are driven. Fur-
ther, the HMD 15 has right and left speakers 158 and
microphone 159 therein. And the HMD 15 has the posi-
tion information generation device 270 explained in FIG.
4 so as to detect the movement of the player. The mag-
netic field detection signal as the position information
that is obtained based on its crossing to the magnetic
field is sent to the position sensor unit 200 through the
connector 157.

Next, the video picture displayed on the color liquid
crystal display in the head mounted display device 15
for each player 0-7 in the embodiment of the present
invention is explained.

FIG. 9 is a drawing for explaining the conversion of
the polygon data shown in three dimensional coordi-
nates system into the two dimensional coordinates that
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is basically known to the ordinary skilled persons in the
art. 81 is an example of the polygon whose vertices are
described in three dimensional coordinates. 80 is the
two dimensional display plate of the monitor. The poly-
gon in the form of three dimensional coordinates are
projected on the two dimensional display plane 80
based on the vantage point 0. Now the three dimen-
sional coordinates (X, Y, Z) of the point P of the polygon
81 is converted to two dimensional coordinates (x,y) of
the projected point P’ on the plane 80 through the con-
version algorithm. The video picture that gives a virtual
reality can be displayed through displaying the point P’
on the display plane based on the converted two dimen-
sional polygon data (x,y).

FIG. 10 is a diagram for explaining the polygon data
in consideration of parallax of right and left eyes in the
embodiment of the present invention.

In FIG. 10, 80 is the two dimensional display plane
of the monitor as explained in FIG. 9. The vertex P of
the polygon is (X, Y, Z) in three dimensional coordi-
nates. When projected to the two dimensional plane 80,
x coordinate is X based on the vantage point O of the
left eye L, whereas, x coordinate is X' based on the van-
tage point O’ of the right eye R. As explained, the pro-
jected coordinate positions X and X' are not on the
same position because of the parallax between the left
and right eyes.

The coupled of the two dimensional coordinates
data of the polygon that is obtained through the projec-
tion of the polygon based on each vantage point O, O' of
the left and right eyes L, R is stored in the polygon
parameter memories 405, 415 for each of the left eye's
control device 40 and the right eye's control device 41
respectively. Base on the polygon data, the polygon is
displayed on each of the LCDs for the left and right eyes
individually. The player can realize a three dimensional
object with a perspective sense through watching the
displays. Furthermore, in accordance to the parallax,
the display of the left eye's LCD may be extended
toward the left side and the display of the right eye's
LCD may be extended toward the right side so that the
more extended video picture can be obtained.

FIG. 11 and 12 are drawings that explain example
of the relation between the displaying video picture and
the movement of the player seated in next on the space-
ship of the game apparatus and the relation between
the game contents and the displaying video picture
therefor.

FIG. 11 is the drawing No.1 that explains the rela-
tion between the movement of the player and the dis-
playing video picture. In FIG. 11 (1), the player 0 and 1
are next each other and the both direct the face straight
ahead. In this case, the regions in the LCD of the head
mounted display device 15 that the both players are
watching are common, like the area of the solid line 101
in the figure.

Now it is assumed that the player 0 moves the head
toward the right side as shown in FIG. 11 (2). The move-
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ment of the player 0 is detected and yields the change
of the output from the position information generation
device 270 built in the head mounted display device 15
worn by the player 0. The first position sensor unit 200
detects the movement of the player 0, i.e. the moving
toward the right side or toward the player 1, based on
the output of the position information generation device
270.

Then, the first position sensor unit 200 sends the
data that shows the detected movement of the player 0
and the being still of the player 1 to the player control
unit 20 for the player 0 through the signal line 212. The
player control unit 20 receives the data from the first
position sensor unit 200 via the /O circuit 201 and
sends the data to the next player control unit 21 through
the signal line 50 simultaneously as shown in FIG. 5.
The player control unit 21 for the second player 1
receives the packet formatted data, shown as 30 in FIG.
3, from the player control unit 20 through the signal line
50. Therefore, the player control units 20 and 21 share
the common data of the players 0 and 1, that is the data
of his or her own and his or her partner.

The data of both players is sent to CPU 402 and
CPU 412. Therefore, the CPU 402 and 412 recognize
the coming data of both players in the same manner as
the input control signal from the keypad in an ordinal
game device and execute the program stored in ROMs
403, 413 based on the input data. That is, as shown in
FIG. 11 (2), the area of the solid line 101 moves to the
area of the solid line 101" in the LCD of the HMD 15 for
the player 0 so that the region the player 0 is now look-
ing for is displayed.

On the other hand, the displayed region in the LCD
of the HMD 15 for the second player 1 is not changed as
shown in FIG. 11 (1) and (2). However, its displaying
video picture is changed as shown in FIG. 12 (1) and
(2). In FIG. 12, 110 is the video display for the second
player 1, 102 are objects in the display. In the drawing,
the objects 102 are planets in space for example. O is
another object that is displayed as if the player 0 at the
next seat is sit down on the same spaceship. In FIG. 12
(1), the player 0 looks straight ahead as FIG. 11 (1). On
the other hand, in FIG. 12 (2), the object 0 is displayed
as if the player 0 is looking to the right side toward his or
her partner 1 as FIG. 11 (2).

As explained above, the players 0, 1 can enjoy in
the game the virtual reality of actually boarding on the
spaceship. In FIG. 12, the program may be designed to
display the feet of the player 1 or the control stick in the
display 110 so that the player 1 can realize the virtual
reality video picture from his or her eyes in more realis-
tic.

Further, the stereo sound from the speaker can
also changed according to the movement of the player
or the partner, that is the change of the player's picture,
by a certain disposal of the stereo sound in the CPU
402, 412 in that the MIDI signal sent to the sound circuit
202 through the MIDI circuit 404 is disposed in relation
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to the detected position signal from the sensor units 200
and 240.

Further, in case eight players are boarding on the
same spaceship as shown in FIG. 1, as an example,
objects of the other seven players may be displayed in
the screen of the LCD for the one player as an initial
frame picture of the game so that more realistic virtual
reality can be given.

The overall operation of the above game story is
now explained in reference to FIG. 2, 5, 6, and 7.

First, ROMs 403, 413 in each player control unit
store the program, video information, and MIDI informa-
tion of the game commonly. The player control unit 20
as representative sends the common MIDI signal from
the digital audio circuit 203 through the signal line 215 to
the digital sound circuit 205 so that the initial trigger is
given to all player control units. In synchronous to the
trigger, CPU 402, 412 on each player control unit starts
the game.

Since a moving path of the spaceship boarded by
the eight players and its screen are pre-stored in the
game program commonly, the hydraulic control unit 60
provides the spaceship with the movement based on
the common portion of the game program. Similarly, a
common program of the displaying screen in the LCD of
HMD 15 is stored in the ROM. At the beginning, the
screen of the region shown as the solid line 101 in FIG.
11 (1) is displayed. After that, according to the position
information of each player accompanied to the move-
ment of their heads that are formatted as packet data
30, the screen is changed as shown FIG. 11 (2). As the
result, each player can enjoy their own unique screen
based on their own movement as a virtual reality.

Further, an unique game story like attack of enemy
is produced by the CPU and ROM according to player's
own operation. As the result, each player can enjoy their
own unique game story as a virtual reality.

Further, ignition sound of the gun for each player or
explosion sound accompanied by attack from enemy is
produced from the speakers 158 in each HMD 15 based
on MIDI signal that comes from the MIDI circuit 404 con-
trolled by CPU 402, 412 and ROM 403, 413 according
to each player's unique operation information. As the
result, each player can enjoy their own unique sound
based on their own operation or movement as a virtual
reality.

Further, as shown in FIG. 12 (2), the movement of
the head of the partner at the next seat can be produced
on the LCD in the HMD 15 by CPU's receiving the
packet formatted data 30. That is, CPU 402, 412 exe-
cutes the data 30 for the other players so as to send the
changed polygon data to the polygon parameter mem-
ory 405, 415. As the result, the player can enjoy the
game story as if the game is commonly enjoyed with
other players who are in the game at the same time.

The real voice of the pariner at the next seat can be
heard through the speaker in the HMD.

The common video data and the unique video data
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to each player is converted or merged into a proper
video data for display by, for example, adding both data
at CPU 402, 412.

FIG. 13 is a drawing for explaining a shooting game
in the embodiment, that is, an operation in case that the
player pushes the button of the key input device 16
shown in FIG. 1 at a certain timing.

In FIG. 13, 110 is the video display and plural
objects 103 including the enemy 104 is displayed in it.
120 is XYZ counter that counts XYZ coordinates corre-
sponding to the three dimensional coordinates of the
plural objects 103 including the enemy 104. The
counters 120 are provided in the CPU 402, 412 of the
first and second control device 40, 41. The counter for Z
coordinate is omitted for simplifying.

Now, when the enemy 104 is displayed at the posi-
tion of the coordinate (x, y) on the display 110, the coun-
ter 120 holds three dimensional coordinates
corresponding to the position (x, y). If one of the players
0-7 pushes the button of the key input device 16 at this
moment, the game switch signal is received by the cor-
responding player control unit 20-27 via the correspond-
ing GM-SW circuit shown in FIG. 5. The game switch
signal is received by the CPUs 402, 412 via I/O circuit
201 shown in FIG. 7. The CPUs 402, 412 decide if the
cursor position in the LCD on the HMD 15 at the input
timing of the game switch signal is coincident with the
XYZ coordinates in the XYZ counter 120 that shows the
position of the enemy 103. If they are coincident, explo-
sion video picture is produced based on the game pro-
gram stored in the ROM 403, 413 that shows the
success of the shooting. The cursor position is fixed at
the center of the scope of the player's vision that moves
on the screen according to the movement of the player's
head and recognized by the CPU in each player control
unit.

As explained before, the main control device 60,
shown in FIG. 2 and 6, controls the movement like pitch-
ing or rolling of the spaceship in synchronous to the
game proceeding. Therefore, the players can experi-
ence the virtual reality shooting game as if they board
the spaceship and face to and shoot the enemy coming
in the space.

Although the above embodiment is explained as an
interactive game in which the voice of the next player is
communicated and the movement of the next player is
affected in the video picture in its own display, the
present invention is not limited to this manner and cover
the game interactive among all the players boarded on
the same spaceship.

As explained with reference to the embodiment
above, according to the present invention, the move-
ment of one player can be affected to the video picture
in the display for the other players as if the players share
the same time and space. Therefore, the player can
experience the video game interactive between the
players as more realistic virtual reality unlike the previ-
ous video game played by an single player only.
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Claims

1.

A game apparatus for a plurality of players,
comprising

a plurality of video display devices (15, 151)
each provided for one of said players (0 - 7) for
displaying video watched by the corresponding
one of the players, and
a plurality of player control units (20 - 27), oper-
atively connected to each of said video display
devices (15, 151) for controlling said video dis-
play of the corresponding video display
devices,

characterized by a position sensor
device (200, 240) for detecting the position of
the players and for outputting a position infor-
mation signal, to which each of said player con-
trol units is operatively connected,

wherein in response to said position
information signal of one player detected by
said position sensor device, said player control
units for the video display devices of the other
players control the corresponding video display
devices to provide the displaying video
watched by the other players with correspond-
ing change based on a movement of the one
player.

2. A game apparatus according to claim 1, further

comprising a plurality of head mounted display
devices (15) mounted on each head of the players,

said video display device (151) being installed
in the corresponding head mounted display
device (15) and having a pair of monitors pro-
vided in front of a pair of eyes of the player, and
said position sensor device having a plurality of
position information generation devices (270 -
227), each installed in one of the head
mounted display devices (15), for generating a
detected output which includes a change of the
crossing direction in a predetermined magnetic
field based on a movement of the player, said
position sensor device detecting the movement
of the player based on the detected output from
the position information generation device.

3. A game apparatus according to claim 1 or 2,

wherein said plurality of player control units are
connected in tandem through communication lines
(50), and the position information signal of said one
player detected by said position sensor device is
sent to the player control units through said commu-
nication lines (50) sequentially.

A game apparatus according to one of claims 1 to
3, wherein in response to said position information
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signal of the one player detected by said position
sensor device, said player control units for the other
players control the corresponding video display
device to provide a video picture of the one player in
the displaying video watched by the other players
with the corresponding change based on a move-
ment of the one player.

A game apparatus according to one of claims 2 or
4, wherein each of the pair monitors displays video
based on video data of two-dimensional coordi-
nates which is converted from polygon data of
three-dimensional coordinates through projection
the polygon data on two-dimensional plane (80)
perpendicular to a cone of vision for each vantage
point (O, O") of the eyes.

A game apparatus according to one of claims 2 to
5, wherein

each of said plural player control units further
comprises first and second control devices (40,
41) for controlling the corresponding pair moni-
tors,

each of the first and second control devices
(40, 41) comprises a program memory (403,
413) for storing a game program, a central
processing unit (402, 412) operatively con-
nected to the game memory for executing said
game program, and a video memory con-
nected to the central processing unit, and
each of the first and second control devices
controls the video display of the corresponding
monitor according to said game program.

7. A game apparatus according to one of claims 1 to

6,
further comprising:

an imitated vehicle (10, 11) imitating a prede-
termined vehicle for having the players board;
a driver structure (12, 13, 131 - 133) provided
under the imitated vehicle for moving the imi-
tated vehicle;

a control unit (60) for controlling the driver
structure so as to provide the imitated vehicle
with a predetermined movement in synchro-
nous to the content of the displaying video of
the video display device.

8. A game apparatus for a plurality of players compris-

ing:

an imitated vehicle (10, 11) for having the play-
ers (0 - 7) board;

a driver structure (12, 13, 131 - 133) provided
under the imitated vehicle for moving the imi-
tated vehicle;
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a plurality of head mounted display devices
(15), each provided for being mounted on the
head of one of the players;
a plurality of video display devices (151), each
of which is installed in one of said head
mounted display devices (15) and has a pair of
monitors provided in front of a pair of eyes of
the player;
a position sensor device (200, 240, 270 - 227)
having a plurality of position information gener-
ation devices (270 - 277), each installed in one
of said head mounted display devices, for gen-
erating a detection output according to the
position of the head of the player, and a posi-
tion sensor unit (200, 240), operatively con-
nected to said position information generation
devices (270 - 277), for receiving said detection
output and outputting a position information
signal for each of the players;
a plurality of player control units (20 - 27), each
operatively connected to one of said video dis-
play devices and said position sensor unit and
operatively connected to each other, for provid-
ing a video signal to the corresponding video
display device and for sharing said position
information signal for each of the players,
each player control unit further having a mem-
ory storing a game program and each player
control unit executing said game program in
synchronism to each other so as to output said
video signal based on said game program,
wherein according to said position infor-
mation signal of one player received from said
position sensor unit, said player control units
for the other players provide said video signal
for displaying an object of the one player so that
the object of the one player changes based on
a movement of the head of the one player; and
a driver control device (60), operatively con-
nected to said player control units, for control-
ling said driver structure in synchronism to said
execution of the game program.

A game apparatus according to claim 8, wherein
said plural player control units are connected in tan-
dem through communication lines (50), and the
position information signal of said one player is sent
from said position sensor unit to one of the player
control units and is further sent to the player control
units through said communication lines (50)
sequentially.

A game apparatus according to claim 9, wherein
said position sensor unit generates said position
information signal in a packet format which includes
position information signals for a plurality of players,
and said packet formatted signal is transferred
among said player control units through said com-
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munication lines (50).

A game apparatus according to claim 9 or 10,
wherein said driver control device (60) is connected
in the tandem network of the player control units.

A game apparatus according to claim 11, wherein
said player control unit provides a control data for
the movement of the imitated vehicle and adds said
control data in said packet formatted signal so that
the driver control device receives said movement
control data.

A game apparatus according to one of claims 8 to
12, wherein in response to said position information
signal of one player, said player control unit (20 -
27) provided for the one player provides said video
signal so that the displaying video for the one player
changes based on the movement of the head of the
one player.

A game apparatus according to one of claims 8 to
13, wherein said head mounted display device (15)
for one player further comprises a microphone
(159) and a speaker (158) which are operatively
connected to the player control unit (20 - 27) for the
other player so that each player communicates to
each other through said microphone and speaker.

Patentanspriiche

1.

Spielvorrichtung fiir eine Mehrzahl von Spielern,
die eine Mehrzahl von Videoanzeigevorrichtungen
(15, 151), die jeweils fiir einen der Spieler (0-7) vor-
gesehen sind, zum Anzeigen eines Videos, das
durch den entsprechenden der Spieler beobachtet
wird, und

eine Mehrzahl von Spielersteuereinheiten
(20-27), die funktionsfahig mit den jeweiligen
der Videoanzeigevorrichtungen (15, 151) ver-
bunden sind, zum Steuern der Videoanzeige
der entsprechenden Videoanzeigevorrichtun-
gen aufweist,

gekennzeichnet durch

eine Positionssensorvorrichtung (200, 240)
zum Detektieren der Position der Spieler und
zum Ausgeben eines Positionsinformationssi-
gnals, mit der jede der Videosteuereinheiten
funktionsfahig verbunden ist,

bei der als Reaktion auf das Positionsinformati-
onssignal eines Spielers, der durch die Positi-
onssensorvorrichtung  detektiert ist, die
Spielersteuereinheiten fur die Videoanzeige-
vorrichtungen der anderen Spieler die entspre-
chenden Videoanzeigevorrichtungen zum
Liefern des angezeigten Videos, das durch die
anderen Spieler beobachtet wird, mit der ent-
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sprechenden Anderung basierend auf einer
Bewegung des einen Spielers steuern.

2. Spielvorrichtung nach Anspruch 1, die weiter

eine Mehrzahl von kopfmontierten Anzeigevor-
richtungen (15), die an dem jeweiligen Kopf der
Spieler montiert sind, aufweist, wobei

die Videoanzeigevorrichtung (151) in der ent-
sprechenden kopfmontierten Anzeigevorrich-
tung (15) installiert ist und ein Paar von
Monitoren aufweist, die vor einem Augenpaar
des Spielers montiert sind, und

die Positionssensorvorrichtung eine Mehrzahl
von Positionsinformationserzeu-
gungsvorrichtungen (270-277) aufweist, die
jeweils in einer der kopfmontierten Anzeigevor-
richtungen (15) installiert sind, zum Erzeugen
einer detektierten Ausgabe, die eine Anderung
der Kreuzungsrichtung in einem vorbestimm-
ten Magnetfeld basierend auf einer Bewegung
des Spielers enthélt, wobei die Positionssen-
sorvorrichtung die Bewegung des Spielers
basierend auf der detektierten Ausgabe von
der Positionsinformationserzeu-
gungsvorrichtung detektiert.

3. Spielvorrichtung nach Anspruch 1 oder 2, bei der

die Mehrzahl der Spielersteuereinheiten (iber Kom-
munikationsleitungen (50) im Tandem verbunden
sind und das Positionsinformationssignal des einen
Spielers, das durch die Positionssensorvorrichtung
detektiert ist, an die Spielersteuereinheiten
sequentiell tber die Kommunikationsleitungen (50)
gesandt wird.

Spielvorrichtung nach einem der Anspriiche 1 bis 3,
bei der als Reaktion auf das Positionsinformati-
onssignal des einen Spielers, der durch die
Positionssensorvorrichtung detektiert ist, die Spie-
lersteuereinheiten fir die anderen Spieler die ent-
sprechende Videoanzeigevorrichtung zum Liefern
eines Videobildes des einen Spielers in dem ange-
zeigten Video, das durch die anderen Spieler beob-
achtet wird, mit der entsprechenden Anderung
basierend auf einer Bewegung des einen Spielers
steuern.

Spielvorrichtung nach einem der Ansprtiche 2 bis 4,
bei der jeder des Paares von Monitoren ein Video
basierend auf Videodaten fir zweidimensionale
Koordinaten anzeigt, die aus Polygondaten fiir drei-
dimensionale Koordinaten durch Projektion der
Polygondaten auf eine zweidimensionale Ebene
(80), die senkrecht zu einem Sehkegel fur jeden
Aussichtspunkt (0, 0) der Augen ist, konvertiert
sind.

10

15

20

25

30

35

40

45

50

55

11

6. Spielvorrichtung nach einem der Anspriiche 2 bis 5,

bei der jede der mehreren Spielersteuereinheiten
weiter

erste und zweite Steuervorrichtungen (40, 41)
zum Steuern des entsprechenden Paares von
Monitoren aufweist,

jede der ersten und zweiten Steuervorrichtun-
gen (40, 41) einen Programmspeicher (403,
413) zum Speichern eines Spielprogramms,
eine zentrale Prozessoreinheit (402, 412), die
funktionsfahig mit dem Spielespeicher zum
Ausfiihren des Spielprogramms verbunden ist,
und einen Videospeicher, der mit der zentralen
Prozessoreinheit verbunden ist, aufweist, und
jede der ersten und zweiten Steuervorrichtun-
gen die Videoanzeige des entsprechenden
Monitors entsprechend des Spielprogramms
steuert.

7. Spielvorrichtung nach einem der Anspriiche 1 bis 6,

die weiter aufweist:

ein imitiertes Fahrzeug (10, 11), das ein vorbe-
stimmtes Fahrzeug imitiert, zum Besteigen
durch die Spieler;

eine Antriebsstruktur (12, 13, 131-133), die
unter dem imitierten Fahrzeug vorgesehen ist,
zum Bewegen des imitierten Fahrzeugs;

eine Steuereinheit (60) zum Steuern der
Antriebsstruktur derart, daB das imitierte Fahr-
zeug mit einer vorbestimmien Bewegung syn-
chron zu dem Inhalt des angezeigten Videos
auf der Videoanzeigevorrichtung versehen
wird.

8. Spielvorrichtung flr eine Mehrzahl von Spielern,

die aufweist:

ein imitiertes Fahrzeug (10, 11) zum Besteigen
durch die Spieler (0-7);

eine Antriebsstruktur (12, 13, 131 -133), die
unter dem imitierten Fahrzeug vorgesehen ist,
zum Bewegen des imitierten Fahrzeugs;

eine Mehrzahl von kopfmontierten Anzeigevor-
richtungen (15), die jeweils vorgesehen sind,
damit sie an dem Kopf von einem der Spieler
montiert werden;

eine Mehrzahl von Videoanzeigevorrichtungen
(151), von denen jede in einer der kopfmontier-
ten Anzeigevorrichtungen (15) installiert ist und
ein Paar von Monitoren aufweist, die vor einem
Augenpaar des Spielers vorgesehen sind;
eine Positionssensorvorrichtung (200, 240,
270-277), die eine Mehrzahl von Positionsinfor-
mationserzeugungsvorrichtungen (270-277),
die jeweils in einer der kopfmontierten Anzei-
gevorrichtungen installiert sind, zum Erzeugen
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einer Detektionsausgabe entsprechend der
Position des Kopfes des Spielers, und eine
Positionssensoreinheit (200, 240), die funkii-
onsfahig mit den Positionsinformationserzeu-
gungsvorrichtungen (270-277) verbunden ist,
zum Empfangen der Detektionsausgabe und
zum Ausgeben eines Positionsinformationssi-
gnals fur jeden der Spieler aufweist;

eine Mehrzahl von Spielersteuereinheiten
(20-27), die jeweils funktionsfahig mit einer der
Videoanzeigevorrichtungen und der Positions-
sensoreinheit verbunden sind und die funkti-
onsféhig untereinander verbunden sind, zum
Liefern eines Videosignals an die entspre-
chende Videoanzeigevorrichtung und zum Tei-
len des Positionsinformationssignals fir jeden
der Spieler;

wobei jede Spielersteuereinheit weiter einen
Speicher, der ein Spielprogramm speichert,
aufweist und jede Spielersteuereinheit das
Spielprogramm synchron untereinander aus-
fuhrt, um so das Videosignal basierend auf
dem Spielprogramm auszugeben,

bei der entsprechend des Positionsinformati-
onssignals eines Spielers, das von der Positi-
onssensoreinheit empfangen  wird, die
Spielersteuereinheiten fir die anderen Spieler
das Videosignal zum Anzeigen eines Objektes
des einen Spielers liefern, so daB das Objekt
des einen Spielers sich basierend auf einer
Bewegung des Kopfes des einen Spielers
andert; und

eine Antriebssteuervorrichtung (60), die funkti-
onsfahig mit den Spielersteuereinheiten ver-
bunden ist, zum Steuern der Antriebsstruktur
synchron mit der Ausfihrung des Spielpro-
gramms.

Spielvorrichtung nach Anspruch 8, bei der die meh-
reren Spielersteuereinheiten Uber Kommunikati-
onsleitungen (50) im Tandem verbunden sind und
das Positionsinformationssignal des einen Spielers
von der Positionssensoreinheit zu einer der Spie-
lersteuereinheiten gesandt und weiter sequentiell
zu den Spielersteuereinheiten durch die Kommuni-
kationsleitungen (50) gesandt wird.

Spielvorrichtung nach Anspruch 9, bei der

die Positionssensoreinheit das Positionsinformati-
onssignal in einem Paketformat, das die Positions-
informationssignale fur eine Mehrzahl von Spielern
enthalt, erzeugt und das paketformatierte Signal
zwischen den Spielersteuereinheiten durch die
Kommuniationsleitungen (50) Ubertragen wird.

Spielvorrichtung nach Anspruch 9 oder 10, bei der
die Antriebssteuervorrichtung (60) in dem Tandem-
netzwerk der Spielersteuereinheiten verbunden ist.
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Spielvorrichtung nach Anspruch 11, bei der

die Spielersteuereinheit Steuerdaten fiir die Bewe-
gung des imitierten Fahrzeugs liefert und die Steu-
erdaten in das paketformatierten Signal hinzufligt,
so daB die Treibersteuervorrichtung die Bewe-
gungssteuerdaten empfangt.

Spielvorrichtung nach einem der Ansprliche 8 bis
12, bei der als Reaktion auf das Positionsinformati-
onssignal eines Spielers die Spielersteuereinheit
(20-27), die fur den einen Spieler vorgesehen ist,
das Videosignal zuliefert, so daB angezeigte Video
fur den einen Spieler sich basierend auf der Bewe-
gung des Kopfes des einen Spielers dndert.

Spielvorrichtung nach einem der Ansprliche 8 bis
13, bei der die kopfmontierte Anzeigevorrichtung
(15) fur einen Spieler weiterhin ein Mikrophon (159)
und einen Lautsprecher (158) aufweist, die funkti-
onsfahig mit der Spielersteuereinheit (20-27) fur
den anderen Spieler verbunden sind, so daB die
jeweiligen Spieler miteinander durch das Mikro-
phon und den Lautsprecher kommunizieren.

Revendications

1.

2.

Appareil de jeu de type multi-joueurs, comprenant

une pluralité des dispositifs d'affichage vidéo
(15, 151), dont chacun est prévu pou un des-
dits joueurs (0 - 7) a visualiser des informations
vidéo regardées par un joueur respectif parmi
lesdits joueurs, et

une pluralité des unités de commande par les
joueurs (20 - 27), qui sont reliées, de fagon
opérationnelle, & chacun desdits dispositifs
d'affichage vidéo (15, 151) a commander la
visualisation vidéo sur les dispositifs d'affi-
chage vidéo respectifs,

caractérisé par un dispositif détecteur de posi-
tion (200, 240) a détecter la position des
joueurs et a sortir un signal d'information de
position, auquel détecteur chacune desdites
unités de commande par les joueurs est relié
de fagon opérationnelle,

dans lequel lesdites unités de commande par
les joueurs & commander lesdits dispositifs
d'affichage vidéo des autres joueurs comman-
dent les dispositifs d'affichage vidéo corres-
pondants, en réponse audit signal
d'information de position d'un joueur, qui est
détecté par ledit dispositif détecteur de posi-
tion, afin de fournir la visualisation vidéo regar-
dée par les autres joueurs, a un changement
correspondant étant basé sur un mouvement
dudit un joueur.

Appareil de jeu selon la revendication 1, compre-
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nant en plus une pluralité des dispositifs de visuali-
sation (15) & monter sur la téte des joueurs,

ledit dispositif d'affichage vidéo (151) étant ins-
tallée dans le dispositif de visualisation corres-
pondant a monter sur la téte (15) et ayant une
paire de moniteurs disposés avant une paire
des yeux du joueur, et

ledit dispositif détecteur de position compre-
nant une pluralité des dispositifs générateurs
d'information (270 - 277), dont chacun est ins-
tallé dans un des dispositifs de visualisation a
monter sur la téte (15) & engendrer un signal
de sortie de détection, qui contient aussi un
changement du sens de traversée dans un
champ magnétique déterminé, a la base d'un
mouvement du joueur, ledit dispositif détecteur
de position détectant le mouvement du joueur
a la base du signal de sortie de détection dudit
dispositif générateur d'information de position.

Appareil de jeu selon la revendication 1 ou 2, dans
lequel ladite pluralité des unités de commande par
les joueurs est reliée en tandem par des lignes de
communication (50), et ledit signal d'information de
position dudit un joueur, qui est détecté par ledit
dispositif détecteur de position, est émis en succes-
sion aux unités de commande par les joueurs via
lesdites lignes de communication (50).

Appareil de jeu selon une quelconque des revendi-
cations 1 & 3, dans lequel, en réponse audit signal
d'information de position dudit un joueur, qui est
détecté par ledit dispositif détecteur de position,
lesdites unités de commande par les joueurs pour
les autres joueurs commandent le dispositif d'affi-
chage vidéo respectif afin de fournir une image
vidéo dudit un joueur sur la visualisation vidéo
regardée par les autres joueurs, avec le change-
ment correspondant basé sur un mouvement dudit
un joueur.

Appareil de jeu selon une quelconque des revendi-
cations 2 a 4, dans lequel chacun dans ladite paire
de moniteurs présente une visualisation vidéo a la
baise de données vidéo de coordonnées bidimen-
sionnelles, qui sont converties de données polygo-
nales de coordonnées tridimensionnelles par la
projection desdites données polygonales dans un
plan bidimensionnel (80) perpendiculaire & un céne
de vue pour chaque point avantageux (0, 0') des
yeux.

Appareil de jeu selon une quelconque des revendi-
cations 2 a 5, dans lequel chacune de ladite plura-
lité des unités de commande par les joueurs
comprend de plus des premiers et deuxiémes dis-
positifs de commande (40, 41) a commander la
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paire correspondante desdits moniteurs,

chacun desdits premiers et deuxiémes disposi-
tifs de commande (40, 41) comprend une
mémoire de programmes (403, 413) & mémori-
ser un programme de jeu, une unité centrale
(402, 412) reliée, de fagon opérationnelle, a la
mémoire de jeu pour l'exécution dudit pro-
gramme de jeu, et une mémoire vidéo reliée a
ladite unité centrale, et

chacun desdites premiers et deuxiémes dispo-
sitifs de commande commande la visualisation
vidéo du moniteur correspondant en corres-
pondance avec ledit programme de jeu.

7. Appareil de jeu selon une quelconque des revendi-

cations 1 a 6, qui comprend en plus:

un véhicule imité (10, 11) qui imite un véhicule
déterminé a prendre les joueurs a bord;

une structure conductrice (12, 13, 131 - 133)
disposée au dessous dudit véhicule imité afin
de mouvoir ledit véhicule imité;

une unité de commande (60) & commander
ladite structure conductrice de fagon a donner
audit véhicule imité un mouvement déterminé
en synchronisme avec le contenu de la visuali-
sation vidéo desdits dispositifs daffichage
vidéo.

8. Appareil de jeu de type multi-joueurs, comprenant

un véhicule imité (10, 11) a prendre les joueurs
(0-7) abord;

une structure conductrice (12, 13, 131 - 133)
disposée au dessous dudit véhicule imité afin
de mouvoir le véhicule imité;

une pluralité des dispositifs d'affichage (15)
prévus a étre monté sur la téte d'un desdits
joueurs;

une pluralité des dispositifs d'affichage (151)
dont chacun est installé dans un desdits dispo-
sitifs d'affichage (15) a monter sur la téte et
comprend une paire de moniteurs disposées
avant une paire des yeux du joueur;

un dispositif détecteur de position (200, 240,
270 - 177) a une pluralité des dispositifs géné-
rateurs d'information de position (270 - 277),
dont chacun est installé dans un desdits dispo-
sitifs d'affichage a monter sur la téte, de fagon
a engendrer un signal de sortie de détection en
correspondance avec la position de la téte du
joueur, et une unité détectrice de position (200,
240) reliée, de fagon opérationnelle, auxdits
dispositifs générateurs d'information de posi-
tion (270 - 277) de fagon a recevoir ledit signal
de sortie de détection et a sortir un signal
d'information de position pour chacun des
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joueurs;

une pluralité d'unités de commande par les
joueurs (20 - 27), dont chacune est reliée, de
fagon opérationnelle, & un desdits dispositifs
d'affichage vidéo et a ladite unité détectrice de
position, et reliée, de fagon opérationnelle, a
chacune des autres unités de commande, de
fagon a fournir un signal vidéo au dispositif
d'affichage vidéo correspondant et a partager
ledit signal d'information de position pour cha-
cun des joueurs,

chacune unité de commande par les joueurs
comprenant de plus une mémoire 8 mémoriser
un programme de jeu, et chacune desdits uni-
tés de commande par les joueurs exécutant
ledit programme de jeu en synchronisme
mutuel parmi les joueurs, de fagon a sortir ledit
signal vidéo a la base dudit programme de jeu,
dans lequel lesdites unités de commande par
les joueurs pur les autres joueurs fournissent -
en correspondance avec ledit signal d'informa-
tion de position d'un joueur, qui est regu de
ladite unité détectrice de position - ledit signal
vidéo pour la visualisation d'un objet dudit un
joueur, de fagon que l'objet dudit un joueur
subit un changement a la base d'un mouve-
ment de la téte dudit un joueur; et

un dispositif de commande conducteur (60),
qui est relié, de fagon opérationnelle, auxdits
unités de commande par les joueurs, afin de
commander ladite structure conductrice en
synchronisme avec I'exécution dudit pro-
gramme de jeu.

Appareil de jeu selon la revendication 8, dans
lequel ladite pluralité des unités de commande par
les joueurs est relié en tandem, via des lignes de
communication (50), et ledit signal d'information de
position dudit un joueur est émis de ladite unité
détectrice de position & une desdites unités de
commande par les joueurs, en étant également
émis auxdites unités de commande par les joueurs
en succession via lesdites lignes de communication
(50).

Appareil de jeu selon la revendication 9, dans
lequel ladite unité détectrice de position engendre
ledit signal d'information de position en un format a
paquets, qui renferme des signaux d'information de
position pour une pluralité de joueurs, et dans
lequel ledit signal mis en format a paquets est
transmis via lesdites lignes de communication (50)
entre lesdites unités de commande par les joueurs.

Appareil de jeu selon la revendication 9 ou 10, dans
lequel ledit dispositif de commande conducteur (60)
est relié dans le réseau en tandem desdites unités
de commande par les joueurs.
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Appareil de jeu selon la revendication 11, dans
lequel ladite unité de commande par les joueurs
fournit des données de commande a commander le
mouvement dudit véhicule imité, et ajoute lesdites
données de commande dans ledit signal mis en for-
mat & paquets, de fagon que le dispositif de com-
mande conducteur recoit lesdites données de
commande de mouvement.

Appareil de jeu selon une quelconque des revendi-
cations 8 a 12, dans lequel, en réponse audit signal
d'information de position d'un joueur, ladite unité de
commande par les joueurs (20 - 27) destinée audit
un joueur, fournit ledit signal vidéo de fagon que la
visualisation vidéo pour ledit un joueur subit un
changement a la base du mouvement de la téte
dudit un joueur.

Appareil de jeu selon une quelconque des revendi-
cations 8 a 13, dans lequel ledit dispositif d'affi-
chage a monter sur la téte (15) pour un joueur
comprend également un microphone (159) et un
haut-parleur (158), qui sont reliés tous les deux, de
fagon opérationnelle, a ladite unité de commande
par les joueurs (20 - 27) pour un autre joueur, de
fagon que chaque joueur se trouve en communica-
tion avec chacun des autre joueurs via ledit micro-
phone et ledit haut-parleur.
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