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Description

BACKGROUND OF THE INVENTION

[0001] This invention relates to a game machine in
which a movable object simulating a racing car, racing
horse and the like is allowed to run along a specified
race track.
[0002] There have been known various game ma-
chines in which a movable object (moving means) sim-
ulating a racing car or horse is allowed to run on a spec-
ified race track. One of such game machines is dis-
closed in Japanese Unexamined Patent Publication No.
1-94884. The game machine in this publication is such
that a plurality of movable objects simulating a horse
run, while freely run over a specified race track. Game
players enjoy the game by predicting the ranking of
horses and betting a number of tokens on the horse he
predicts to be the winner. In this game machine, the re-
spective horses can run while freely changing their
routes in the race track. However, there is another type
of game machine in which movable objects run along
their respective predetermined routes on a race track.
[0003] In the aforementioned conventional type of
game machine in which movable objects simulating a
horse run along the predetermined race tracks, the var-
iation of game which players can enjoy is limited and
thus becomes monotonous, because the movement of
the movable object is limited (at least in one direction,
either widthwise directions or forward and backward) di-
rections owing to the fact that the movable object can
move on the fixed predetermined race track. According-
ly, the game machine does not, in a strict sense, simu-
late an actual car race or horse race, resulting in a dif-
ficulty in keeping the players amused for a longer period.
[0004] To keep the players amused with the game ma-
chine for a longer period, there is an idea of changing
the course design (track layout) of the conventional
game machine periodically (e.g., every several months).
However, to change the track layout, it is required to
change the overall specifications of an internal device
of the game machine, not to mention change of the de-
sign of a base for the game machine itself. Accordingly,
this idea results in a great increase of cost and time and
is not feasible.
[0005] GB-A-2 291 302 discloses an automatic con-
trol of moving object such as a model car on a racetrack,
wherein the race track is drawn on a circuit simulating
base.
[0006] Furthermore, US-A-4 322 079 discloses a slot
less toy vehicle game in which controllable toy vehicle
can change lanes.
[0007] It is the object of the invention to provide a
game machine capable of amusing game players for a
longer time and changing a layout of a race track par-
ticularly in a shorter time and with a lower cost.
[0008] This object is fulfilled by a game machine hav-
ing the features disclosed in claim 1. Preferred embod-

iments are defined in the dependent subclaims.
[0009] The present invention is directed to a game
machine provided with moving means running on a
specified race track comprising: drive controlling means
for controlling the moving means to run on the specified
race track which is selected from among a plurality of
race tracks.
[0010] The moving means may take any form as far
as it can run on the race track. For example, the moving
means may be a moving object simulating a horse, bi-
cycle, boat, car or equivalent. Note that the contents of
game machine are varied depending on what type of
moving object is employed. When a moving object sim-
ulating a horse is employed, the game machine be-
comes a racing horse game machine. When a moving
object simulating a racing car is employed, the game
machine becomes a racing car game machine.
[0011] The drive controlling means essentially con-
trols the moving means to run on the selected race track
by self-controllably determining a moving path or route
on the race track along which the moving means is to
run. A player of the game machine may select and de-
cide the race track where the moving means is to run,
from among the plurality of race tracks. Alternatively, the
game machine itself may randomly select the race track
periodically (at a specified time interval) or each time
after the game is played on the same race track for a
specified number of times.
[0012] With the game machine thus constructed, the
drive controlling means controls the moving means to
run on the specified race track selected from among the
plurality of race tracks. Thereby, the moving means can
run on the selected race track.
[0013] In one aspect of the invention, the game ma-
chine comprises course data storage means for storing
course data corresponding to the plurality of race tracks
therein, and the drive controlling means controls the
moving means to run on the specified race track in ac-
cordance with the course data corresponding to the
specified race track.
[0014] The data storage means stores the course da-
ta corresponding to the plurality of race tracks. The mov-
ing means is controlled to run on the specified race track
in accordance with the course data, read out from the
data storage means, corresponding to the specified
race track. As will be described later, the course data
includes a data for designating a route for a plurality of
moving objects of the moving means and a data for des-
ignating a coordinate representing the race track. The
course data may include a data of the width of race track
(i.e., the dimension extending along the widthwise di-
rection of the moving means). In such case, the drive
controlling means controls the moving means to move
in the widthwise direction thereof within the width of race
track.
[0015] The invention is also applicable to the case that
a plurality of routes or trajectories are set in advance on
the race track and the moving means runs along any of
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the predetermined route, while changing its route to an-
other one at a specified point set in advance. In such
case, the course data may include a data on the speci-
fied point of route to determine at which point the moving
means is to change its route.
[0016] With the game machine thus constructed, the
drive controlling means controls the moving means to
run based on the course data corresponding to the race
track, read out from the course data storage means,
when the race track is selected from among the plurality
of race tracks.
[0017] In another aspect of the invention, the moving
means includes a plurality of moving objects running on
the specified race track, and the course data is a data
for allowing the respective moving objects to run on the
specified race track independently of one another.
[0018] The data for allowing the respective moving
objects to run independently of one another includes, e.
g., a data for designating a route for the respective mov-
ing objects to be described later, and a data for desig-
nating a coordinate for the respective race tracks within
which the moving objects are to run. There may be con-
sidered two difference cases: one is that a plurality of
routes on the race track are predetermined to render the
respective moving objects run along the predetermined
routes; and the other is that the moving objects can run,
while freely changing the routes within the race track. In
the former case wherein moving independently of one
another is meant such, for instance, that a running dis-
tance along the route which a specified moving object
moves at a specified time and the route along which the
moving object is to run can be set individually for the
respective moving objects. In the latter case, it means
that the target position on the race track where each
moving object is to be located at a specified time can be
set individually for the respective moving objects.
[0019] With the above arrangement, in controlling the
moving objects to run on the specified race track by
reading out, from the data storage means, the course
data corresponding to the specified race track, the drive
controlling means refers to the course data for the re-
spective moving objects.
[0020] In still another aspect of the invention, the
course data is a data for designating a route for the re-
spective moving objects along which the moving object
is to run. Accordingly, the drive controlling means con-
trols the individual moving objects to run on the specified
race track by reading out, from the data storage means,
the course data corresponding to the specified race
track and by designating the route for the individual mov-
ing objects.
[0021] In yet another aspect of the invention, the
course data includes a data concerning a number of tar-
get points arranged in such a manner that the respective
moving objects to pass the target points in time se-
quence along the route; and the drive controlling means
controls the moving objects to run along the respective
routes, while aiming at the target points arranged on the

routes.
[0022] The term "in time sequence" in the above con-
text simply means that "at every specified time interval".
However, the interval may not necessarily set equally.
With this arrangement, when the drive controlling
means controls the respective moving objects to run to-
ward the target points along the corresponding route,
the moving objects run along the individual route ob-
tained by connecting these target points.
[0023] In still further aspect of the invention, the
course data is a data for designating a coordinate with
respect to the specified race track. With this arrange-
ment, the drive controlling means controls the respec-
tive moving objects to run based on the coordinate rep-
resentative of the race track, while referring to the
course data corresponding to the specified race track,
read out from the course data storage means.
[0024] In yet another aspect of the invention, the drive
controlling means controllably regulates the respective
moving objects from running off the race track. With this
arrangement, the drive controlling means regulates the
individual moving objects from running off the race track,
based on the coordinate representative of the race
track, while referring to the course data corresponding
to the specified race track, read out from the course data
storage means.
[0025] In still further aspect of the invention, the game
machine further comprises position detecting means for
detecting a position of the respective moving objects on
the race track, and the drive controlling means controls
a movement of the respective moving objects based on
a distance between the respective moving objects.
[0026] The position detecting means is a device for
detecting a position of the respective moving objects on
the race track. For instance, the position detecting
means may be: a device for detecting a position of the
moving object by processing an image data output from
imaging means such as a CCD (Charge Coupled De-
vice) camera capable of sensing an arbitrary position on
the race track; a device for detecting a position of the
moving object by use of a distance sensor capable of
detecting the distance from the moving object with use
of ultrasonic wave; and a device such as a tablet for di-
rectly detecting a coordinate position of the moving ob-
ject. With this arrangement, the drive controlling means
can control the respective moving objects to run on the
race track based on a signal detected by the position
detecting means.
[0027] In still another aspect of the invention, the
game machine includes a main body and also a replace-
able member which is detachably mounted onto the
main body and the race track can be provided on the
replaceable member. With this arrangement, changing
the replacing member with another one enables selec-
tion of the race track. Thus, the moving means can run
on the selected race track.
[0028] In yet another aspect of the invention, the drive
controlling means includes selecting means for select-
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ing the race track on which the moving means is to run,
from among the plurality of race tracks. With this ar-
rangement, the drive controlling means controls the
moving means to run on the race track selected by the
selecting means.
[0029] In still further aspect of the invention, the se-
lecting means includes: a display member in the form of
sheet provided with the plurality of race tracks; and ex-
posure means for exposing a specified area of the dis-
play member to select the race track on which the mov-
ing means is to run.
[0030] The display member is e.g., made of a flexible
material printed with a layout (design) of a plurality of
race tracks thereon. The display member may be pro-
vided with the plurality of race tracks in a specified di-
rection. In this case, the display member has a relatively
elongated shape. Alternatively, the layout of race tracks
may be arranged at any arbitrary position over the dis-
play member here and there.
[0031] The exposure means is adapted for rendering
the specified area of the display member exposed out-
side to select the race track. The exposure means may
be provided with a feed mechanism capable of feeding
the sheet-like display member in a specified direction
(feeding direction). By feeding the display member in the
feeding direction by the feed mechanism, the display
member has the specified area thereof by a specified
length exposed to outside.
[0032] With the above arrangement, when the speci-
fied area of the display member is exposed to outside
by the exposing means, the race track corresponding to
the exposed area appears, thereby selecting the race
track from among the plurality of race tracks. The drive
controlling means controls the moving means to run on
the selected race track.
[0033] In yet another aspect of the invention, the se-
lecting means includes display means for displaying the
race track on a running surface on which the moving
means runs.
[0034] The display means is adapted for displaying
the race track on the running surface of the moving
means. The display means includes a display device
such as a CRT (Cathode Ray Tube), liquid crystal dis-
play device or equivalent. Taking into account the likeli-
hood that the display device is worn out accompanied
by the movement of the moving means, preferably the
display device is mounted with a transparent plate such
as a glass plate to allow the moving means to run on a
surface of the plate. In case that the race track occupies
a large area, a plurality of image display devices are ar-
ranged in such a manner that display screens of the im-
age display devices are mounted flush with one another
to make a flat surface.
[0035] Alternatively, the display means may be a pro-
jector for projecting an image onto the running surface
of the moving means or an arrangement in which a
number of light emitting elements arc arranged along a
contour of the individual racc tracks and the light emit-

ting elements representing the contour of the selected
race track are driven to emit light in correspondence with
the selection of race track.
[0036] With the game machine thus constructed, the
drive controlling means controls the moving means to
run on the race track displayed by the display means.
[0037] In still further aspect of the invention, the game
machine further comprises position detecting means for
detecting a position of the moving means on the race
track; target position calculating means for calculating
a target position of the moving means based on the po-
sition of the moving means detected by the position de-
tecting means; and target control means for controlling
the moving means to run toward the target position cal-
culated by the target position calculating means.
[0038] With the game machine thus constructed, the
target position calculating means calculates the target
position of the moving means based on a detection sig-
nal output from the position detecting means, and the
target control means controls the moving means to
move toward the target position in accordance with an
output signal from the target position calculating means.
[0039] These and other objects, features and advan-
tages of the present invention will become more appar-
ent upon a reading of the following detailed description
and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040]

Fig. 1 is a perspective view showing an overall con-
struction of a game machine embodying the present
invention;
Fig. 2 is a perspective view showing an embodiment
of a base for the game machine;
Fig. 3 is a block diagram of the game machine
shown in Fig. 1;
Fig. 4 is a block diagram showing a horizontal ar-
rangement of main parts of a car;
Fig. 5 is a block diagram of a portion of a controller
for detecting the position of the car;
Fig. 6 is a detailed circuit diagram of a binary
processing circuit;
Fig. 7 is a timing chart showing an operation of the
circuit shown in Fig. 5;
Figs. 8A to 8C show an operation of a data reading
circuit, Fig. 8A showing a base located within a view
of a CCD camera, Fig. 8B showing storage contents
of a frame memory in the state shown in Fig. 8A,
and Fig. 8C enlargedly showing a trace block BL1;
Fig. 9 is a diagram showing an example of a course
data;
Figs. 10 and 11 are flowcharts showing a main rou-
tine of the game machine;
Fig. 12 is a flowchart showing a subroutine "Initial
Position Recognition";
Fig. 13 is a flowchart showing a subroutine "Inter-
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rupt I";
Figs. 14 and 15 are flowcharts showing a subroutine
"Interrupt II"; and
Fig. 16 is a perspective view showing another em-
bodiment of the base for the game machine.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS OF THE INVENTION

[0041] Hereinafter, preferred embodiments of the
present invention are described referring to the accom-
panying drawings.
[0042] Fig. 1 is a perspective view showing an overall
construction of a game machine embodying this inven-
tion. Fig. 2 is a perspective view of a base for the game
machine. Fig. 3 is a block diagram showing the overall
construction of the game machine. This game machine
includes a car 1 as a movable object and a machine
main body. The car 1 has wheels at front and rear sides
thereof, and runs on a circuit simulating base 3 on which
a race track 2 is drawn.
[0043] As shown in Fig. 2, the base 3 has a shape of
substantially rectangular parallelepiped, and a track
board 21 on a surface of which the aforementioned race
track 2 is drawn is detachably mounted on the base 3.
In this embodiment, a plurality of track boards 21 are
prepared on which the race tracks 2 of different layouts
arc drawn respectively Replacing the track board 21
which is currently mounted on the base 3 with another
track board 21 enables changing the race track 2 along
which the car 1 runs.
[0044] The respective race tracks 2 are imparted with
a unique identification number to render the machine
main body recognize the identification number repre-
sentative of the race track 2 drawn on the track board
21 when the corresponding track board 21 is mounted
on the base 3. There are various configurations for al-
lowing the machine main body to recognize the identifi-
cation number of the race track 2: the track board 21 is
printed with a bar code on a specified position thereof,
while the base 3 is provided with a bar code reader; the
track board 21 is formed with a recess or projection of
a specified shape indicative of the respective track
boards, while the base 3 is provided with a micro switch
or sensor for detecting the recess or projection of the
track board 21; and alternatively, in place of the config-
uration of rendering the machine main body automati-
cally recognize the identification number, an operator
may manage the change of race track each time the
track board is replaced with another track board.
[0045] The machine main body includes a controller
4, a monitor 5, a CCD camera 6 as an area sensor, trans-
mission LEDs (Light Emission Devices) 7 as data trans-
mitter, and a transmission unit 8 provided between the
controller 4 and the LEDs 7.
[0046] The controller 4 centrally controls the overall
operation of this game machine, and is provided inter-
nally with a computer (microcomputer) 41 (see Fig. 5),

a frame memory 40, electrical circuits as a hardware for
detecting the car 1 (referred as 4A in Fig. 3), a ROM
(Read Only Memory) 412 in which a game program,
course data, and race development data are stored in
advance, and a RAM (Random Access Memory) 413 for
reading an image in the frame memory 40 during the
initialization, temporarily storing the data being calculat-
ed, and storing necessary parameters. The controller 4
is also provided with a specified counter. The microcom-
puter 41 calculates the position, speed and running di-
rection of the car 1 based on the detection result as de-
scribed later. The construction of the controller 4 is de-
scribed later in more detail with reference to Fig. 5.
[0047] In this embodiment, a plurality of course data
are stored in the ROM 412. The course data is such that
the position data representing a desired running course
on the race track 2 drawn on the base 3 are successively
stored at specified periods in the form of H-coordinates
and V-coordinates. When there are a plurality of cars 1,
the position data corresponding to the respective cars
1 are provided.
[0048] Fig. 9 is a diagram exemplifying a course data
stored in the ROM 412 of the controller 4. In this embod-
iment, running routes for the respective cars 1 on the
race track 2 are designated in advance, and the target
positions of the running route for the respective cars 1
at times with certain time interval are stored as course
data in the ROM 412. Referring to Fig. 9, there are
shown designated routes R1, R2, and R3 for three cars
1A, 1B, and 1C. In the car 1A, target positions P11 to
P18 are designated for the route R1; in the car 1B, target
positions P21 to P28 are designated for the route R2;
and in the car 1C, target positionsP31 to P38 are des-
ignated for the route R3. In other words, the car 1A is
designed to pass the target positions P11 to P18 by a
predetermined time interval; the car 1B is designed to
pass the target positions P21 to P28 by the same pre-
determined time interval as the car 1A; and the car 1C
is designed to pass the target positions P31 to P38 by
the same predetermined time interval as the car 1A and
1B.
[0049] The way of designating the target positions, i.
e., the method of storing the course data can be arbi-
trarily set. One of the methods is such that the race track
2 is arranged with H- ,V- coordinates intersecting with
each other, and a coordinate value corresponding to the
respective target positions is stored as course data. It is
to be understood that the ROM 412 also stores target
speed data of the respective cars 1 passing through the
target positions.
[0050] In this embodiment, the ROM 412 also stores
data concerning race development for the respective
race tracks 2. The data concerning the race develop-
ment decides the ranking. There are a plurality of kinds
of race developments. After the start of each race, the
race development is decided by means of a random
generator, etc. Alternatively, in one race development,
the position data may be randomly given to the different
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cars 1 at the time of the start of each race. The controller
4 grasps the race development set for the cars 1, and
gives the respective cars 1 running control signals in
conformity with the set race development.
[0051] The monitor 5 is not particularly needed during
the game, but is adapted to display the detection state
of the car 1 during the manufacturing and the mainte-
nance. Though unillustrated, this game machine is pro-
vided with a known construction which is generally re-
quired for a medal game. This construction includes a
device for calculating and displaying odds, a medal slot,
a medal detector, a device for allowing game partici-
pants to input their predicted rankings, a device for de-
tecting the input rankings, a device for judging whether
each car received a prize, a device for calculating the
number of medals to be converted and its converting
device, etc.
[0052] In the case of one CCD camera 6, it is disposed
in a position a specified distance above the substantially
center of the base 3 with its image sensing surface faced
downward so that the upper surface of the base 3 can
be entirely covered by a view of the CCD camera 6. Ac-
cordingly, in consideration of a view frame of the CCD
camera 6, the shape of the base 3 is preferably square
or circular. However, the base 3 can take a variety of
shapes other than the above shapes depending upon
the shape of the race track and the kinds of the game.
[0053] As well-known, the CCD camera 6 includes a
multitude of photoelectric conversion elements as solid
state imaging devices arranged, in a matrix. The CCD
camera 6 picks up an image at a selective specified pe-
riod, e.g., either in a scanning cycle of 1/60 second (one
field) or in a scanning cycle of 1/30 second (one frame).
Electrical signals converted to have level corresponding
to amounts of light received by the respective photoe-
lectric conversion elements are output from the CCD
camera 6. The CCD camera 6 used in this embodiment
has an infrared transmitter filter disposed on its light re-
ceiving surface, so that it receives only the infrared ra-
diations in a specified frequency band. This prevents an
erroneous operation caused by external light. A plurality
of CCD cameras 6 may be used instead of the single
CCD camera 6. In this case, the upper surface of the
base 3 may be divided into a plurality of areas and the
respective CCD cameras may pick up images in their
corresponding areas. In this way, the resolution of the
picked up images, i.e., the position detection accuracy
can be improved.
[0054] The transmission LEDs 7 are light emitting de-
vices for emitting, for example, infrared radiations. Sim-
ilar to the CCD camera 6, the LEDs 7 are disposed at
specified height from the base 3 with the light emitting
portions faced downward. The infrared signals from the
LEDs 7 are directed at the car 1 running on the race
track 2 and propagates while spreading at a specified
angle. Only one transmission LED 7 may be disposed
in the center position. In order to make the signal trans-
mission reliable, two LEDs may be disposed to cover

the respective areas defined by dividing the surface of
the base 3 into two parts. In this embodiment, four LEDs
are disposed to cover the respective areas defined by
dividing the surface of the base 3 into four parts.
[0055] With a plurality of LEDs 7, the transmission unit
8 transmits a synchronized light pulse signal to the re-
spective LEDs 7 connected in parallel therewith. Thus,
even if the areas covered by the respective LEDs 7 par-
tially overlap, no interference occurs, with the result that
the occurrence of the erroneous operation can be pre-
vented. In place of the connecting method shown in Fig.
3, the LEDs 7 may be serially connected, which is simple
in its construction, or may be serially connected via driv-
ers (using shield wires) so as to suppress the influence
of impedance and to prevent the noise generation. The
connecting method shown in Fig. 3 is advantageous as
compared with the serial connection in that the influence
of impedance is smaller.
[0056] Fig. 4 is a block diagram planarly showing the
construction of the car 1.
[0057] The car 1 has an unillustrated body, which has
a so-called three-point support structure. In other words,
wheels 111, 112 are rotatably mounted at the opposite
lateral sides of the front side of the car body, and an
unillustrated ball (ball caster) is disposed in the center
of the rear (or front) side of the car body. This ball is fitted
in a partially spherical hole which is formed on the bot-
tom surface of the car body so as to volumetrically ac-
commodate at least the half of the ball. The ball is rol-
lable by 360 degrees. By adopting the three-point sup-
port structure, the slip of the car body can be effectively
simulated. In place of the ball, rotatable wheels may be
mounted at the opposite lateral sides.
[0058] The car 1 includes motors 113 and 114 for driv-
ing the wheels 111 and 112 formed of resin or like ma-
terial, respectively. DC motors are used as the motors
113 and 114. The speed of the car 1 is controlled as the
revolution of the motors 113 and 114 are duty-controlled
and, if necessary, the car 1 is caused to run backward
(by inverting the polarity of a supply current). Alterna-
tively, pulse motors capable of controlling the speed by
controlling a pulse frequency may be used. A plurality
of reduction gears are mounted between rotatable
shafts of the motors 113 and 114 and those of the wheels
111 and 112 so that a specified speed range is obtaina-
ble. Further, rotating speed detectors 115 and 116 for
detecting the rotating speed of the motors 113 and 114,
respectively, are provided so as to feedback-control the
speed of the car 1. The detectors 115, 116 include ro-
tating plates 115a, 116a formed with perforations at
specified intervals in their circumferential direction and
which are rotatably mounted on the rotatable shafts of
the motors 113 and 114, and photointerrupters 115b,
116b disposed to hold the rotating plates 115a, 116a
therebetween to detect the perforations formed in the
plates 115a, 116a, respectively.
[0059] Indicated at 117 is a one-chip microcomputer
as a controller for the car 1. The microcomputer 117 an-
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alyzes the signals transmitted from the LEDs 7 of the
machine main body to generate a running control signal
for the car 1, and causes front and rear LEDs 118 and
119 to emit infrared radiations. Its operation program is
stored in a ROM 120. Indicated at 113a and 114a are
amplifiers for amplifying the speed control signals output
from the microcomputer 117 and sending the amplified
signals to the motors 113 and 114, respectively
[0060] As shown in Fig. 3, the front LED 118 is dis-
posed in the center of the front part of the car 1, whereas
the rear LED 119 is disposed in the center of the rear
part of the car 1. These LEDs 118 and 119 face straight
above. The frequency band of the infrared radiations
emitted from the LEDs 118 and 119 coincides with the
transmission frequency band of the infrared transmitter
filter disposed on the front surface of the CCD camera
6. The LEDs 118 and 119 are constructed such that the
light emitted therefrom propagate while spreading at a
wide angle. Thus, the image of the car 1 in any arbitrary
position on the base 3 can be picked up by the CCD
camera 6.
[0061] Referring back to Fig. 4, indicated at 121 is an
infrared receiving unit which includes a photodiode or
like device for receiving the light pulse signals transmit-
ted from the LEDs 7. As shown in Fig. 3, the unit 121 is
disposed, for example, in the middle of the top of the car
1 with faced upward. This photodiode is, for example,
exposed so that it can receive the light from the wide
range of directions. Indicated at 122 is a storage battery
including a Ni-Cd battery capable of storing and releas-
ing charges. This storage battery 122 is used as a bat-
tery for the car 1. Indicated at 123 is a stabilizing power
supply circuit for generating, from a voltage from the
storage battery 122, a voltage of 5V necessary to oper-
ate the microcomputer 119 and a voltage of 6V neces-
sary to operate the motors 113 and 114.
[0062] Fig. 5 is a block diagram of the portion of the
controller 4 where the position of the car 1 is detected.
[0063] A binary processing circuit 42 converts an im-
age on the base 3 which is picked up by the CCD camera
6 into a binary data of high and low, and transfers the
converted data to the frame memory unit 40. The binary
processing circuit 42 is described in detail later with ref-
erence to Fig. 6. The frame memory unit 40 includes
frame memories 401 and 402 having a storage capacity
coinciding with or corresponding to the number of the
pixels of the CCD camera 6. The frame memories 401
and 402 are alternately switched in specified cycles to
store the image data. This cycle is selected either the
field cycle (1/2 of the frame cycle) or the frame cycle.
[0064] Indicated at 43 is a write address generator for
generating a write address of the frame memory unit 40.
The address generator 43 includes, for example, a ref-
erence clock generator 431 for outputting a reference
clock pulse of 14 MHz and a H-, V-counter 432 for gen-
erating H-, V-addresses. The counter 432 outputs a
write address for scanning all the addresses of the frame
memory unit 40 at a speed synchronized with the field

cycle. The counter 432 is adapted to write the binary
data from the binary processing circuit 42 alternately in
the frame memories 401 and 402
[0065] Indicated at 44 is a read address generator for
generating a read address for a specified area (herein-
after, referred to as a trace block) in the frame memory
unit 40. The read address generator 44 includes a start
setting circuit 441 for setting a starting position of the
trace block, and a H-, V-counter 442. The generator 44
operates after an initial position recognition to be de-
scribed later, and generates a read address of the trace
block based on a start address (Hs, Vs) of the trace
block and a trace block size data supplied from the mi-
crocomputer 41. In this way, the binary data only within
the trace block are read.
[0066] Indicated at 45 is a data reading circuit for
reading the binary data read in correspondence with the
read address of the frame memory unit 40 output from
the microcomputer 41 at the time of the initial position
recognition, and outputting the read data to the micro-
computer 41. The data reading circuit 45 includes a mul-
tiplexer 451 and a buffer 452. In the initial position rec-
ognition, there is a possibility that the data from the front
and rear LEDs 118 and 119 may contain noises. The
entire binary data in the frame memory unit 40 are proc-
essed by the microcomputer 41. The reading circuit 45
is provided to this end. More specifically, when a PC ad-
dress is sent from the microcomputer 41, the binary data
in the designated addresses are read one after another
via the multiplexer 451, and are introduced to the micro-
computer 41 via the buffer 452. The buffer 452 is adapt-
ed to output a parallel data of, e.g., 8 bits to the PC-
address.
[0067] A CCD camera controller 46 generates a syn-
chronization signal and a camera synchronization signal
in accordance with the reference clock signal from the
reference clock generator 431. In accordance with these
synchronization signals, the frame memories 401 and
402 are switched, and the cycle and timing of the scan-
ning by the CCD camera 6 are synchronized with the
generation of the addresses of the frame memory.
[0068] Indicated at 471, 472 are multiplexer as switch-
ing circuits. The multiplexer 471 suitably switches the
addresses from the counters 432, 442 and the PC-ad-
dress from the microcomputer 41 and sends it to the
frame memory unit 40. The multiplexer 472 switches
outputs from the frame memories 401 and 402.
[0069] Indicated at 48 is a data accumulating circuit
which includes an adding circuit 481, a latch circuit 482,
a dot counter 483. The accumulation result is sent to the
microcomputer 41, which in turn calculates the position
of the car 1, the trace block and the running control data
based on the received accumulation result.
[0070] Fig. 6 is a detailed circuit diagram of the binary
processing circuit 42, and Fig. 7 is a timing chart show-
ing its operation. In Fig. 5, indicated at 421 is an amplifier
for amplifying an NTSC signal including image data from
the CCD camera 6, and the thus amplified signal is con-
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verted into a signal having a specified voltage level by
a circuit 422 including an AC coupling circuit. The thus
converted signal is output to a noninverting input termi-
nal of a comparator 423 including an operational ampli-
fier. A D/A converter 424 is a digital-to-analog convert-
ing circuit and is adapted to convert a threshold data of,
e.g., 8 bits input from the microcomputer 41 into an an-
alog signal and to output the resultant signal to the in-
verting input terminal of the comparator 423. The com-
parator 423 outputs a signal of high level if the level of
the NTSC signal is a threshold level or higher, and the
output data thereof is sent to a serial parallel converter
425. The serial parallel converter 425 converts the re-
ceived binary data into a data consisting of 8 bits in syn-
chronization with a sampling clock and outputs the con-
verted data to a latch circuit 426. The latch circuit 426
latches and outputs this signal to the frame memory unit
40. The binary parallel data is written in the frame mem-
ory 40 at a timing when a write pulse (bar WR) output
during the reading of the data for 8 pixels is sent.
[0071] Accordingly, as shown in Fig. 7, the data is writ-
ten such that the pixels of the CCD camera 6 correspond
to the addresses of the frame memory unit 40: the data
from the first pixel (data of ADD0) is written in an address
ADD0, a data of ADD1 in an address ADD1, a data of
ADD2 in an address ADD2, and so on. The employment
of the D/A converter 424 in the binary processing circuit
42 to compare the levels in an analog manner enables
the use of a threshold data consisting of a larger number
of bits as compared with a conventional case where the
digital data are compared for the NTSC signal in the high
frequency band. Thus, the resolution of the level com-
parison can be advantageously enhanced. It will be ap-
preciated that the invention does not deny the employ-
ment of the conventional circuit construction for compar-
ing the digital data, and that either one of the construc-
tions is employed in view of a required resolution accu-
racy.
[0072] Figs. 8A to 8C are diagrams showing the op-
eration of the data reading circuit 48, Fig. 8A showing a
base located within a view of a CCD camera, Fig. 8B
showing storage contents of a frame memory in the
state shown in Fig. 8A, and Fig. 8C enlargedly showing
a trace block BL1.
[0073] In Fig. 8A, one car 1 is located on the base 3,
and the front and rear LEDs 118 and 119 are on. In Fig.
8B, LED pixel data D1 and D2 corresponding to the front
and rear LEDs 118 and 119 are stored at high level. BL1
and BL2 denote trace blocks.
[0074] In Fig. 8C, checkers within the trace block BL1
represent the pixels of the CCD camera 6, i.e., the re-
spective addresses of the frame memory unit 40. In this
embodiment, there is adopted a square trace block hav-
ing a side which is at least twice as long as a distance
the car 1 moves in one field cycle (half the frame cycle).
In this way, the movement of the car in 360° directions
can be more securely traced. The upper left end (Hs,
Vs) of the trace block BL1 is a starting address of the

trace block BL1, which is set by the start setting circuit
441. The H-, V-counter 442 designates the addresses
in a row direction (a direction indicated by an arrow in
Fig. 8C) from the starting address (Hs, Vs), i.e., (Hs+1,
Vs), ..., (Hs+d, Vs). Upon the completion of one row, the
address proceeds to the next row. The address desig-
nation ends at an end address (Hs+d, Vs+d). In this way,
the trace block BL1 of d x d is designated.
[0075] By selecting the shape of the lens disposed on
the sensing surface of the CCD camera 6 and the shape
and luminance of the front and rear LEDs 118 and 119,
the LED data D1 may be stored over a plurality of ad-
dresses (as in a hatched portion in Fig. 8C). By obtaining
a plurality of dots, the LED data can be made distin-
guishable from other noises.
[0076] The integration is described with reference to
Figs. 5 and 8C. Upon the address designation of the
trace block BL1 from the read address generator 44,
stored contents of the addresses are successively read
from the frame memory 401 (or 402). Simultaneously,
the read addresses are sent to the adding circuit 481.
[0077] Each time one dot (high level data) as the LED
data D1 is read from the frame memory 401, the count
value of the dot counter 483 is incremented and the read
dot is sent to the latch circuit 482. Only when receiving
the dot data, the latch circuit 482 latches the address
value output from the adding circuit 481 and sends the
address value back to the adding circuit 481. In this way,
each time the dot data is output from the frame memory
401, the address value for storing this dot data is output
to the adding circuit 481 and integrated therein.
[0078] As a result, the number of dots existing in the
trace block BL1 and the integration value of the address-
es for these dots are obtained in the dot counter 483
and the latch circuit 482, respectively. Upon the comple-
tion of the address designation of the trace block BL1,
the microcomputer 41 reads the data obtained in the
latch circuit 482 and the dot counter 483, and discrimi-
nates based on the dot number whether the data is a
LED data or a noise. A center address (Hc, Vc) of the
dots is calculated by dividing the integration value by the
dot number. The center address is assumed to be the
position of the front LED 118. In accordance with this
position data, the trace block is set and the running con-
trol signal for the car is generated.
[0079] The discrimination as to whether the data is a
LED data or a noise may be made as follows. A thresh-
old dot number is set, and the data having the dot
number which is not smaller than the threshold value is
discriminated to be the LED data. Alternatively, the
threshold value or level of the binary processing circuit
42 may be gradually increased while the LEDs are
turned off, and the threshold level where the natural light
can be completely cut may be set as a threshold value.
[0080] Further, the center address may be calculated
by the hardware, and the H-, V-coordinates calculation
results may be sent to the microcomputer 41. Instead of
the use of absolute coordinates in calculating the inte-
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gration value of the coordinates, relative coordinates
from reference coordinates may be used. In this case,
target coordinates are obtained by adding the reference
coordinates to the obtained relative coordinates at the
end. This is advantageous in that the number of bits to
be used is reduced and the addition by the hardware
can be performed at a higher speed.
[0081] Figs. 10 and 11 are a main flowchart showing
the operation of the game machine incorporating the in-
ventive system for controlling the movable object. In this
game machine, e.g., 8 cars are used and identification
numbers ID No.i (i=0 to 7) are given in advance to the
respective cars 1 by setting dip switches provided there-
in.
[0082] This flowchart starts after the specified opera-
tion, e.g., insertion of a medal, or input of a predicted
ranking is detected and the race development is set.
First, the entire system is initialized, and communication
ports of the microcomputer 41 are initialized (Steps S2
and S4). In setting the race development, firstly, the rec-
ognition of identification number of the race track 2 is
performed (the recognizing method has been described
before). After the recognition, the data concerning race
development of the race track 2 corresponding to the
recognized identification number is read out from the
ROM 412 to randomly select a race development based
on the read out data.
[0083] Subsequently, command signals are generat-
ed to turn off the front and rear LEDs 118 and 119 of all
the cars 1, and are sent to all the cars 1 via the trans-
mission LEDs (Step S6).
[0084] A count value i of the counter is set to 0 (Step
S8), and a command signal is generated to turn on the
front LED 118 of the car of ID No.0, and is transmitted
to this car via the transmission LEDs 7 (Step S10). The
microcomputer 117 of the car of ID No.0 recognizes that
the transmission command is directed to it, and turns
only the front LED 118 on. On the other hand, after wait-
ing for a time which is required for the luminance of front
LED 118 to reach a specified level, e.g., for a time cor-
responding to 2 frame cycles following the transmission
of the command signal (Step S12), the microcomputer
41 calculates the center of gravity position to recognize
an initial position of the front LED 118 of the car of ID
No.0 (Step S14). This center of gravity position calcula-
tion is described in detail later. The obtained center of
gravity data (Hc, Vc) is stored in the form of FH[i], FV[i]
(F denotes forward) in a RAM or the like as a buffer (Step
S16).
[0085] Upon the completion of the storage of the cent-
er of gravity data, a command signal is generated to turn
on the rear LED 119 of the car of ID No.0, and is trans-
mitted to this car via the transmission LEDs 7 (Step
S18). The microcomputer 117 of the car of ID No.0 rec-
ognizes that the transmission command is directed to it,
and turns only the rear LED 119 on. On the other hand,
after waiting for 2 frame cycles following the transmis-
sion of the command signal (Step S20), the microcom-

puter 41 calculates the center of gravity to recognize an
initial position of the rear LED 119 of the car of ID No.0
(Step S22). The obtained center of gravity data (Hc, Vc)
is stored in the form of BH[i], BV[i] (B denotes back) in
a RAM or the like (Step S24). Upon the completion of
the storage of the center of gravity data of the front and
rear LEDs 118 and 119, command signals are generated
to turn off the front and rear LEDs 118 ad 119 of the car
of ID No.0 and are sent to this car via the transmission
LEDs 7 (Step S26). Consequently, the front and rear
LEDs 118 and 119 of the car of ID No. 0 are turned off.
[0086] Subsequently, the count value of the counter i
is incremented by 1 (Step S28) and it is discriminated
whether the count value i is in excess of 7 (Step S30).
If i % 7 (NO in Step S30), this routine returns to Step
S10 to carry out the aforementioned operations to the
car of ID No.1, ..., the car of ID No. 7. The center of grav-
ity data for the respective cars are thus obtained and
stored. If i > 7 (YES in Step S30), the command signal
is generated to turn on the front and rear LEDs 118 and
119 of all the cars of ID No.0 to 7 and is sent to all the
cars via the transmission LEDs 7 (Step S32).
[0087] Upon the completion of the initialization, the
tracing is prepared. First, the frame memories 401 and
402 are cleared (Step S34), and the size of the trace
block is set (Step S36). Then, a field counter for switch-
ingly designating the frame memories 401 and 402 is
cleared to enable an interrupt, and this routine waits for
an interrupt (Step S38).
[0088] Fig. 12 is a flowchart showing a subroutine "In-
itial Position Recognition" carried out in Steps S14 and
S22.
[0089] As described later, in tracing the cars 1, the
processing is carried out in the data accumulating circuit
48 upon an interrupt. The center of gravity position cal-
culation in the initial position recognition in Steps S14
and S22 is performed in this subroutine in order to se-
curely prevent an erroneous calculation resulting from
the presence of unnecessary reflection light, and the
like.
[0090] First, the frame memory is designated (Step
S70), and the picked up image data is read in the RAM
of the microcomputer 41 (Step S72). The microcomput-
er 41 scans the read image data; detects the continuity
of the dots (high level data) using a known method; la-
bels the respective areas where the continuity is found;
counts the labeled areas; and stores the counted label
number (Step S74).
[0091] Subsequently, it is discriminated whether the
label number is 1 (Step S76). If the label number is 2 or
greater (NO in Step S76), a noise level value in a system
parameter is set (Step S78). The effective label number
counter L and the label counter j are set to 0, respec-
tively (Steps S80 and S82), The dots are counted for the
label corresponding to the count value O of the label
counter j (Step S84). It is then discriminated whether the
counted dot number is below the noise level (Step S86).
If the dot number is not smaller than the noise level (NO
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in Step S86), the effective label counter L is incremented
by 1 (Step S88) upon the assumption that this label is
an effective label, and this subroutine proceeds to Step
S90. Unless otherwise (YES in Step S86), this routine
directly proceeds to Step S90 in which the label counter
j is incremented. It is then discriminated whether the
count value of the label counter j has reached the total
label number (Step S92). Unless the count value of the
counter j has reached the total label number (NO in Step
S92), this routine returns to Step S84 to detect the
number of the effective labels. If the count value of the
counter j has reached the total label number (YES in
Step S92), it is discriminated whether the count value of
the counter L is 1 (Step S94). If the count value of the
counter L is in excess of 1 (NO in Step S94), a new noise
level having a higher threshold level which is obtained
by adding 1 to the previous noise level upon the as-
sumption that noises are 'still included (Step S96).
Thereafter, this subroutine returns to Step S80 to carry
out the aforementioned operations. This subroutine pro-
ceeds to Step S98 when the count value of the counter
L becomes 1. In Step S98, the center of gravity coordi-
nates He, Vc are calculated assuming that one effective
label is the front LED 118 (or the rear LED 119), and the
calculation result is stored in the buffer (Step S100). The
center of gravity coordinates (He, Vc) are calculated
from the following equation: He = a total value in H-co-
ordinates/ dot number, Vc = a total value in V-coordi-
nates/dot number. The noise level at this stage is stored
as a system parameter (Step S102), and this subroutine
returns.
[0092] In Step S76, on the other hand, if the label
number is 1 (YES in Step S76), the center of gravity co-
ordinates Hc, Vc are calculated assuming that one ef-
fective label is the front LED 118 (or the rear LED 119)
(Step S98), and the calculation result is stored in the
buffer (Step S100). The noise level at this stage is stored
as a system parameter (Step S102), and this subroutine
returns.
[0093] Fig. 11 is a flowchart showing the operations
carried out in response to Interrupts I and II, particularly
after the interrupt is enabled in Step S38.
[0094] The Interrupt I is described with reference to
Fig. 13. The Interrupt I is started in response to an in-
terrupt signal generated each time the reading of the im-
age data in the frame memory 401 (or 402) is completed.
First, the identification number ID No.i is set to 0 (Step
S110), and the frame memory is switched to the one in
which the image data are written (Step S112). Subse-
quently, the start address (Hs, Vs) of the trace block la-
beled in correspondence with the car ot ID No. 0 is set
(Step S114). In other words,

Hs = FH[i] - (trace block size/2) + correction amount

Vs = FV[i] - (trace block size/4) + correction amount

The correction amount is given by implementing the
flowchart of Interrupt II.
[0095] A quotient is set at 4 in the address Vs in view
of the fact that there is 1/2 scanning line although the
image stored in the frame memory is read as a binary
data by the frame. In this way, a square trace block can
be obtained.
[0096] The values Hs, Vs are output to the start setting
circuit 441. A flag FBFLG for indicating either one of the
front and rear LEDs 118 and 119 is set to 0, i.e., the start
address is set at the front LED 118 (Step S116). This
routine returns after the reading of the data within the
trace block is started (Step S118). The reading of the
data for the front LED 118 of the car 1 of ID No.0 is car-
ried out in the data accumulating circuit 48.
[0097] By setting the start address (Hs, Vs) such that
the position of the LED 118 (or 119) is located in the
center of the trace block, the movement of the car 1 can
securely be traced after one frame cycle independently
of the running direction of the car 1, in other words, in-
dependently of the car 1 running in any angle in 360 de-
grees over the plane.
[0098] Particularly, since the correction amount set
based on the running speed and the direction factor is
considered as described later, the tracing can be made
more secure.
[0099] Instead of setting a specified traceable correc-
tion amount based on the preset highest speed of the
car 1, the correction amount may be changed real-time
depending upon the present running speed of the car 1
(obtained by dividing a difference between the detected
positions in the last 2 frames by the frame cycle). This
enables the front and rear LEDs 118 and 119 to be lo-
cated as close to the center of the trace block as possi-
ble, thereby preventing the tracing error.
[0100] Figs. 14 and IS are flowcharts showing the In-
terrupt II.
[0101] The Interrupt II is started in response to an in-
terrupt signal generated each time the address desig-
nation of the trace block by the H-, V-counter 442 is com-
pleted. First, it is discriminated whether the count value
of the counter I is smaller than 7 (Step S130). If this
count value is not smaller than 7 (YES in Step S130),
this routine returns upon the judgment that the tracing
has been completed within one frame.
[0102] If the count value of the counter i is smaller than
7 (NO in Step S130), the dot number is read from the
dot counter 483 (Step S132). It is then discriminated
whether the dot number is 0 (Step S134). If the dot
number is 0, a position tracing error flag PEF is set (Step
S136), and (Hc, Vc) = (-1, 1) are set as a specific position
data (Step S138). A position tracing error can be con-
firmed by this data or by monitoring the error flag PEF,
and an alarm is given upon detecting the tracing error.
Alternately, the trace block may be made larger than a
predetermined size in case of such errors, so that the
tracing can be further continued.
[0103] On the other hand, if the dot number is not 0,
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the coordinates accumulation data in the H- and V-di-
rections are read from the latch circuit 482 upon the as-
sumption that the tracing was completely made (Step
S140). At this time, if the latch circuit 482 undergoes an
overflow (NO in Step S142), the coordinates accumula-
tion data are corrected (Step S144). This correction is
made, for example, based on the previous center of
gravity position of the LED 118 (or 119) and the running
speed of the car 1, probably considering the fact that the
coordinates value is large to the extent that the latch
circuit 482 undergoes the overflow. On the other hand,
unless the latch circuit 482 undergoes the overflow, the
center of gravity coordinates in the H-, V-coordinate sys-
tem are calculated based on the following equation: Hc
= accumulated value in the H-direction/dot number and
Vc = accumulated value in the V-direction/dot number
(Step S146). It is then discriminated whether the front
and rear flag FBFLG is reset (Step S148).
[0104] If the flag FBFLG is reset (YES in Step 148), it
means that the position of the front LED 118 is to be
detected. Accordingly, correction amounts AFH[i], AFV
[i] for the trace block in the H-, and V-directions are cal-
culated based on the Hc, Vc calculated in Step S146
and the previously calculated value FH[i], FV[i]: AFH[i]
= a moved amount in the H-direction x α, AFV[i] = a
moved amount in the V-direction x β (Step S150). The
moved amounts in the respective H- and V-directions
are obtained: FH[i] - Hc, FV[i]-Vc. Correction coefficients
α, β are any values between 0 and 1, and are set to
specified values in view of the set speed of the car 1,
the size of the trace block, etc.
[0105] The values Hc, Vc are stored in FH[i], FV[i] cor-
responding to the front LED 118 (Step S152). Upon the
completion of the storage, the flag FBFLG is set to "1",
i.e., the starting address is set at the rear LED 119 (Step
S154). Thereafter, the start address (Hs, Vs) of the trace
block for the rear LED 119 is set (Step S156). In other
words, the start address (Hs, Vs) is set using the follow-
ing equation:

and the counting is started (Step S158).
[0106] On the other hand, if the flag FBFLG is set at
"1" in Step S148, it means that the position of the rear
LED 119 is to be detected. Accordingly, correction
amounts ABH[i], ABV[i] for the trace block in the H-, and
V-directions are calculated based on the Hc, Vc calcu-
lated in Step S146 and the previously corresponding
calculated value BH[i], BV[i]: ABH[i] = a moved amount
in the H-direction x α, ABV[i] = a moved amount in the
V-direction x β (Step S160). The moved amounts in the
respective H- and V-directions are obtained: BH[i] - Hc,
BV[i]-Vc.

Hs = BH[i] - (trace block size/2) + correction amount

Vs = BV[i] - (trace block size/4) + correction amount,

[0107] The values Hc, Vc are stored in BH[i], BV[i] cor-
responding to the front LED 118 (Step S162).
[0108] Since the detection of the front and rear LEDs
118 and 119 of the car of ID No.i is completed, the cal-
culated values FH[i], FV[i] and BH[i], BV[i] are tempo-
rarily transferred and stored as RFH[i], RFV[i], RBH[i],
and RBV[i] in the buffer from which the data are readable
in the main routine (Step S164).
[0109] Upon the completion of the transfer and stor-
age, the flag FBFLG is reset, i.e., the position of the front
LED 118 is to be detected (Step S166). Subsequently,
the start address (Hs, Vs) of the trace block for the front
LED 118 is set (Step S168). In other words, the start
address is set using the following equation:

Then, the count value of the counter i is incremented by
1 (Step S170), and the counting is started (Step S158),
thereby repeating the aforementioned operations for the
trace block of the next car 1.
[0110] Referring back to Fig. 11, after transferring the
calculated values upon the completion of the Interrupt
II, the identification number ID No.i is set to 0 (Step S40),
and any more interrupt is prohibited (Step S42). The po-
sition data of the front and rear LEDs 118 and 119, i.e.,
RFH[i], RFV[i] and RBH[i], RBV[i] are read from the buff-
er (Step S44). The interrupts are allowed again upon the
completion of this reading (Step S46). Since the data
transfer by the Interrupt II is repeated between Steps
S38 and S60, Steps S42 and S46 are provided to pre-
vent the reading of the erroneous data even if the read-
ing of the data from the buffer and the data transfer by
the Interrupt II are carried out at the same timing.
[0111] The relationship between the position of the
car 1 and the front and rear LEDs 118, 119 is predeter-
mined. For example, the position of the car 1 may be an
intermediate position of the front and rear LEDs 118 and
119. Upon determining the position of the car 1, the race
development data, i.e., a goal position data and the
speed data are set (Step S48). The goal position data
is given to each car, and is a position data for designat-
ing passing points on the race track 2 at specified inter-
vals.
[0112] The running direction of the car 1 is calculated
based on the present goal position and the detected po-
sition of the car 1 (Step S50). Further, a direction cor-
rection amount of the car 1 is calculated based on a tar-
get direction (direction toward the goal position) and the
facing direction of the car 1 (which is calculated based
on the positions of the front and rear LEDs 118 and 119
of the car 1). If the goal direction is calculated based on
the data in three points: the present position, the next
position and the further next position, the car 1 is capa-

Hs = FH[i] - (trace block size/2) + correction amount

Vs = FV[i] - (trace block size/4) + correction amount.
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ble of running more smoothly along the predetermined
course. The speed and the direction are instructed to
the car 1 based only on a goal speed data. More spe-
cifically, the speed instruction is given to one of the spe-
cific wheels, e.g., the motor 113 for driving the wheel
111, and the direction instruction is given in the form of
a speed difference from the rotating speed of the motor
113. The direction can also be controlled by individually
instructing the rotating speeds to the respective motors
113 and 114.
[0113] The obtained goal speed data is transmitted to
the car 1 of the corresponding ID number via the trans-
mission LEDs 7 (Step S52), and the count value of the
counter i is incremented by 1 (Step S54). It is then dis-
criminated whether the count value of the counter i is
larger than 7 (Step S56). This routine returns to Step
S42 if this count value is not larger than 7. If this count
value is larger than 7, a system reset signal is checked
(Step S58). The system reset signal is output in the case
where an abnormality occurs in the system or when the
race finishes.
[0114] If the system reset signal is not reset (NO in
Step S60), this routine returns to Step S40 in which the
count value of the counter i is set to "0". In this way, the
running control for the cars 1 is continued until the race
finishes. On the other hand, if the system reset signal is
reset, this routine ends upon the judgment that the race
has finished.
[0115] Although the initial position recognition (Steps
S14 and S22) and the position detection during the trac-
ing are performed by the different circuits in this embod-
iment, they may be performed by the single circuit. Fur-
ther, although the position recognition is performed by
individually turning on the front and rear LEDs 118 and
119 in the initial position recognition, it may be per-
formed as follows. First, only the front LED 118 is turned
on, and the front and rear LEDs 118 and 119 are turned
on at a next timing. The position of the rear LED 119 is
recognized by omitting the already recognized position
of the front LED 118. This method requires only three
kinds of control signals for the front and rear LEDs 118
and 119: one for turning the both LEDs 118 and 119 off,
one for turning only the front LED 118 on, and one for
turning the both LEDs 118 and 119 on. Further, a waiting
period may be set based on the factor other than the
frame in order to prevent a delay between the timing at
which the front and rear LEDs 118 and 119 are turned
on and the image pick-up timing so that the image can
be securely picked up while the LEDs 118 and 119 are
on.
[0116] In the foregoing embodiment, the race track
change is performed by replacing the track board 21
with another one. However, any construction other than
the above can be employed as far as it can change the
race track displayed on the game machine.
[0117] Fig. 16 shows another embodiment of the
game machine according to this invention. Specifically,
Fig. 16 is a perspective view of a base 3 in this embod-

iment. In this embodiment, a plurality of race tracks 2
are drawn on a sheet member 22, and a specified por-
tion of the sheet member 22 is exposed outside from the
surface of the base 3 by feeding the sheet member
along a specified direction to thereby show the corre-
sponding race track 2 . For this purpose, the base 3 is
formed with a hollow portion 31 (window) of a rectangu-
lar shape on an upper middle surface thereof. The sheet
member 22 is flexible and is formed of a thin plastic or
metallic plate. The sheet member 22 has opposite ends
(leading and trail ends) thereof in the feeding direction
wound around rollers 23 and 24, respectively. The roll-
ers 23 and 24 are disposed away from each other by a
specified distance in the base 3. The car 1 can run within
the specified exposed area on the sheet member 22 set
by the rollers 23 and 24.
[0118] Although not shown in Fig. 16, the base 3 is
arranged with a feed mechanism for winding the sheet
member 22 in the direction shown by the arrow in Fig.
16, i.e., in the direction of feeding the sheet member 22
from the roller 23 toward the roller 24. The feed mech-
anism comprises a drive mechanism including a motor
for drivingly rotating the roller 24 in the winding direction
and a guide member for guiding the sheet member 22.
The aforementioned drive mechanism may be a manu-
ally operated mechanism in which an operator manually
winds up the sheet member 22 as far as he can control
the feeding speed.
[0119] Considering the fact that the sheet member 22
is formed of a flexible material, the specified portion of
the base 3 near the window frame is provided with a
support member (not shown) for supporting the sheet
member 22 from backward. Preferably, the window 31
may be mounted with a transparent plate made of glass
or equivalent thereon to eliminate a worn-out state of
the sheet member 22 resulting from a friction between
the sheet member and the car 1 and to prevent dusts
and foreign matters from intruding in the base 3.
[0120] In the foregoing embodiments, the course data
is designated by setting the target positions of the re-
spective cars. However, designation of the course data
is not limited to :he above but can be freely configured
as far as the cars can run along the specified route within
the race track.
[0121] As an example, coordinate values representa-
tive of the perimeter of the race track may be given as
course data. The cars are controlled by detecting a dis-
tance between the respective cars at a specified time
interval to prevent the cars from colliding with each other
and to prevent all the cars from running off the race
track. In this case, the coordinate value for the course
data is not necessarily the actually calculated coordi-
nate value but may be obtained by setting a virtual co-
ordinate value and converting the same to an actual co-
ordinate value by coordinate conversion.
[0122] Alternatively, a virtual coordinate system may
be set by creating a linear race track, any point of which
has a one to one correspondence with the point on an
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actual race track, and an actual coordinate value may
be obtained by implementing the coordinate conversion,
taking into consideration of the actual race track..

Claims

1. A game machine provided with moving means (1),
characterized by

a plurality of race tracks and
drive controlling means (4) for controlling the
moving means (1) to run on
a specified track (2) selected from the plurality
of race tracks.

characterized by
course data storage means (412) for storing a plu-
rality of course data, each of which corresponds to
the one of plurality of race tracks therein, and the
drive controlling means (4) controls the moving
means (1) to run on the specified race track (2) in
accordance with the course data corresponding to
the specified race track.

2. A game machine according to claim 1, wherein
the moving means (1) includes a plurality of

moving objects (1A; 1B; 1C) running on the speci-
fied race track (2), and the course data is a data for
allowing the respective moving objects (1A; 1B; 1C)
to run on the specified race track (2) independently
of one another.

3. A game machine according to claim 2, wherein the
course data is a data for designating a route for the
respective moving objects (1A; 1B; 1C) along which
the moving object (1) is to run.

4. A game machine according to claim 3, wherein the
course data includes a data concerning a number
of target points (P11-P18; P21-P28; P31-P38) ar-
ranged along the route, wherein the corresponding
moving object (1A; 1B; 1C) is to pass the target
point (P11-P18; P21-P28; P31-P38) in time se-
quence and the drive controlling means (4) controls
the moving objects (1A; 1B; 1C) to run along the
respective routes, while aiming at the target points
(P11-P18; P21-P28; P31-P38) arranged along the
routes.

5. A game machine according to claim 2, wherein the
course data is a data for designating a coordinate
with respect to the specified race track (2).

6. A game machine according to claim 5, wherein the
drive controlling means (4) controllably regulates
the respective moving objects (1A; 1B; 1C) from
running off the race track (2).

7. A game machine according to claim 6, further com-
prising position detecting means (4A) for detecting
a position of the respective moving objects (1A; 1B;
1C) on the race track (2) and the drive controlling
means (4) controls a movement of the respective
moving objects (1A; 1B; 1C) based on a distance
between the respective moving objects (1A; 1B;
1C).

8. A game machine according to claim 1, wherein the
game machine comprises a main body and a re-
placeable member (3; 21) which is detachably
mounted onto the main body and the race track (2)
is provided on the replaceable member (3; 21).

9. A game machine according to claim 1, wherein the
drive controlling means (4) includes selecting
means for selecting the race track (2) on which the
moving means (1) is to run, from among the plurality
of race tracks.

10. A game machine according to claim 9, wherein the
selecting means includes:

a display member (22) in the form of sheet pro-
vided with the plurality of race tracks; and
exposure means (23; 24) for exposing a spec-
ified area of the display member (22) to select
the race track (2) on which the moving means
(1) is to run.

11. A game machine according to claim 9, wherein the
selecting means includes display means for dis-
playing the race track (2) on a running surface on
which the moving means (1) runs.

12. A game machine according to claim 1, further com-
prising:

position detecting means (4A) for detecting a
position of the moving means (1) on the race
track (2);
target position calculating means for calculat-
ing a target position of the moving means (1)
based on the position of the moving means (1)
detected by the position detecting means (4A);
and
target control means for controlling the moving
means (1) to run toward the target position cal-
culated by the target position calculating
means.

Patentansprüche

1. Spielmaschine, welche mit Bewegungsmitteln bzw.
-einrichtungen (1) versehen ist,
gekennzeichnet durch
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eine Vielzahl von Rennbahnen bzw. -spuren
und
Antriebs- bzw. Fahrsteuer- bzw. -regelmittel
bzw. -einrichtungen (4) zum Regeln bzw. Steu-
ern der Bewegungsmittel (1), um auf einer be-
stimmten Bahn bzw. Spur (2) zu laufen, welche
aus der Vielzahl von Rennbahnen ausgewählt
ist,

gekennzeichnet durch
Kursdatenspeichermittel bzw. -einrichtungen (412)
zum Speichern einer Vielzahl von Kursdaten, von
welchen jede der einen der Vielzahl von Rennbah-
nen darin entsprechen, und worin die Antriebssteu-
ermittel (4) die Bewegungsmittel (1) steuern, um auf
der bestimmten Rennbahn (2) in Übereinstimmung
mit den Kursdaten entsprechend der bestimmten
Rennbahn zu laufen.

2. Spielmaschine nach Anspruch 1, worin
die Bewegungsmittel (1) eine Vielzahl von sich be-
wegenden Objekten bzw. Gegenständen (1A; 1B;
1C) beinhalten, welche auf der bestimmten Renn-
bahn (2) laufen, und die Kursdaten Daten sind, um
den entsprechenden, sich bewegenden Objekten
(1A; 1B; 1C) zu erlauben, auf der bestimmten Renn-
bahn (2) unabhängig voneinander zu laufen.

3. Spielmaschine nach Anspruch 2, worin die Kursda-
ten Daten zur Bezeichnung bzw. Bestimmung einer
Route bzw. eines Weges für die entsprechenden,
sich bewegenden Objekte (1A; 1B; 1C) sind, ent-
lang welcher(m) das sich bewegende Objekt (1)
laufen soll.

4. Spielmaschine nach Anspruch 3, worin die Kursda-
ten Daten betreffend eine Anzahl von Zielpunkten
(P11 - P18; P21 - P28; P31 - P38) beinhalten, wel-
che entlang der Route angeordnet sind, worin das
entsprechende, sich bewegende Objekt (1A; 1B;
1C) die Zielpunkte (P11 - P18; P21 - P28; P31 - P38)
in einer Zeitsequenz bzw. -abfolge passieren soll
und die Antriebssteuermittel (4) die sich bewegen-
den Objekte (1A; 1B; 1C) regeln bzw. steuern, um
entlang der entsprechenden Routen zu laufen,
während auf die Zielpunkte (P11 - P18; P21 - P28;
P31 - P38) abgezielt wird, welche entlang der Rou-
ten angeordnet sind.

5. Spielmaschine nach Anspruch 2, worin die Kursda-
ten Daten zur Bezeichnung bzw. Bestimmung einer
Koordinate in bezug auf eine bestimmte Rennbahn
(2) sind.

6. Spielmaschine nach Anspruch 5, worin die An-
triebssteuermittel (4) regel- bzw. steuerbar die ent-
sprechenden, sich bewegenden Objekte (1A; 1B;
1C) vor einem Verlassen der Rennbahn (2) regulie-

ren bzw. abhalten.

7. Spielmaschine nach Anspruch 6, weiters umfas-
send Positionsdetektionsmittel bzw. -einrichtungen
(4A) zum Detektieren einer Position der entspre-
chenden, sich bewegenden Objekte (1A; 1B; 1C)
auf der Rennbahn (2), und worin die Antriebssteu-
ermittel (4) eine Bewegung der entsprechenden,
sich bewegenden Objekte (1A; 1B; 1C) basierend
auf einem Abstand zwischen den entsprechenden,
sich bewegenden Objekten (1A; 1B; 1C) regeln
bzw. steuern.

8. Spielmaschine nach Anspruch 1, worin die Spiel-
maschine einen Hauptkörper und ein ersetzbares
Glied (3; 21) umfaßt, welches entfernbar an dem
Hauptkörper montiert bzw. angeordnet ist, und die
Rennbahn (2) an dem ersetzbaren Glied (3; 21) vor-
gesehen ist.

9. Spielmaschine nach Anspruch 1, worin die An-
triebssteuermittel (4) Auswahlmittel bzw. -einrich-
tungen zum Auswählen der Rennbahn (2), auf wel-
cher das sich bewegende Mittel (1) laufen soll, aus
der Vielzahl von Rennbahnen beinhalten.

10. Spielmaschine nach Anspruch 9, worin die Aus-
wahlmittel beinhalten:

ein Anzeigeglied (22) in der Form eines Blattes,
welches mit der Vielzahl von Rennbahnen ver-
sehen ist; und
Belichtungsmittel bzw. -einrichtungen (23; 24)
zum Belichten bzw. Freilegen eines bestimm-
ten Bereichs bzw. einer bestimmten Fläche des
Anzeigeglieds (22), um die Rennbahn (2) aus-
zuwählen, auf welcher das sich bewegende
Mittel (1) laufen soll.

11. Spielmaschine nach Anspruch 9, worin die Aus-
wahlmittel Anzeigemittel zum Anzeigen der Renn-
bahn (2) auf einer Rennoberfläche beinhalten, auf
welcher das sich bewegende Mittel (1) läuft.

12. Spielmaschine nach Anspruch 1, weiters umfas-
send:

Positionsdetektionsmittel (4A) zum Detektieren
einer Position der Bewegungsmittel (1) auf der
Rennbahn (2);
Zielpositions-Berechnungsmittel zum Berech-
nen einer Zielposition der sich bewegenden
Mittel (1) basierend auf der Position der Bewe-
gungsmittel (1), welche durch die Positionsde-
tektionsmittel (4A) detektiert ist; und
Zielsteuermittel zum Regeln bzw. Steuern der
Bewegungsmittel (1), um zu der Zielposition zu
laufen, welche durch die Zielpositions-Berech-
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nungsmittel berechnet ist.

Revendications

1. Machine de jeu pourvue d'un moyen (1) de dépla-
cement,

caractérisée par

une pluralité de pistes de course et
un moyen (4) de commande d'entraînement
destiné à commander le moyen de déplace-
ment (1) pour qu'il parcoure une piste spécifiée
choisie parmi la pluralité de pistes de course,
caractérisée par
un moyen (412) de stockage de données de
parcours destiné à stocker une pluralité de don-
nées de parcours qui correspondent chacune
à l'une de la pluralité de ces pistes de course,
et le moyen (4) de commande d'entraînement
commande le moyen de déplacement (1) pour
qu'il parcoure la piste de course spécifiée (2)
conformément aux données de parcours cor-
respondant à la piste de course spécifiée.

2. Machine de jeu selon la revendication 1, dans la-
quelle

le moyen de déplacement (1) comprend une
pluralité d'objets mobiles (1A ; 1B; 1C) se déplaçant
sur la piste de course specifiée (2), et les données
de parcours sont des données destinées à permet-
tre aux objets mobiles respectifs (1A ; 1B ; 1C) de
parcourir la piste de course spécifiée indépendam-
ment les uns des autres.

3. Machine de jeu selon la revendication 2, dans la-
quelle les données de parcours sont des données
destinées à désigner un itinéraire pour les objets
mobiles respectifs (1A ; 1B ; 1C) que l'objet mobile
(1) doit parcourir.

4. Machine de jeu selon la revendication 3, dans la-
quelle les données de parcours comprennent des
données concernant un certain nombre de points
de buts (P11-918 ; P21-P28 ; P31-P38) agencés le
long du parcours, dans laquelle l'objet mobile cor-
respondant (1A ; 1B; 1C) doit passer par les points
de but (P11-918 ; P21-P28 ; P31-P38) suivant une
séquence temporelle et le moyen de commande
d'entraînement (4) commande les objets mobiles
(1A ; 1B ; 1C) afin qu'ils parcourent les itinéraires
respectifs, tout en visant les points de but
(P11-918 ; P21-P28 ; P31-P38) agencés le long
des itinéraires.

5. Machine de jeu selon la revendication 2, dans la-
quelle les données de parcours sont des données
destinées à désigner des coordonnées concernant

la piste de course spécifiée (2).

6. Machine de jeu selon la revendication (5), dans la-
quelle le moyen (4) de commande d'entraînement
régule, en les commandant, les objets mobiles res-
pectifs (1A ; 1B ; 1C) afin de les empêcher de quitter
la piste de course (2).

7. Machine de jeu selon la revendication 6, compor-
tant en outre un moyen (4A) de détection de posi-
tion destiné à détecter une position des objets mo-
biles respectifs (1A ; 1B ; 1C) sur la piste de course
(2) et le moyen (4) de commande d'entraînement
commande un mouvement des objets mobiles res-
pectifs (1A ; 1B ; 1C) basé sur une distance entre
les objets mobiles respectifs (1A ; 1B ; 1C).

8. Machine de jeu selon la revendication 1, dans la-
quelle la machine de jeu comprend un corps princi-
pal et un élément (3 ; 21) pouvant être remplacé,
qui est monté de façon amovible sur le corps prin-
cipal, et la piste de course (2) est prévue sur l'élé-
ment (3 ; 21) pouvant être remplacé.

9. Machine de jeu selon la revendication 1, dans la-
quelle le moyen (4) de commande d'entraînement
comprend un moyen de sélection destiné à sélec-
tionner la piste de course (2) que le moyen de dé-
placement (1) doit parcourir, parmi les pluralités de
pistes de course.

10. Machine de jeu selon la revendication 9, dans la-
quelle le moyen de sélection comprend :

un élément d'affichage (22) sous la forme d'une
feuille pourvue de la pluralité de pistes de
course ; et
un moyen d'exposition (23 ; 24) destiné à ex-
poser une zone spécifiée de l'élément d'afficha-
ge (22) pour sélectionner la piste de course (2)
que le moyen de déplacement (1) doit parcou-
rir.

11. Machine de jeu selon la revendication 9, dans la-
quelle le moyen de sélection comprend un moyen
d'affichage destiné à afficher la piste de course (2)
sur une surface de parcours que le moyen de dé-
placement (1) parcourt.

12. Machine de jeu selon la revendication 1, compor-
tant en outre :

un moyen (4A) de détection de position destiné
à détecter une position du moyen de déplace-
ment (1) sur la piste de course (2) ;
un moyen de calcul de position de but destiné
à calculer une position de but du moyen de dé-
placement (1) sur la base de la position du
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moyen de déplacement (1) détectée par le
moyen (4A) de détection de position ; et
un moyen de commande de but destiné à com-
mander le moyen de déplacement (1) pour qu'il
se dirige vers la position de but calculée par le
moyen de calcul de position de but.
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