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(57) ABSTRACT 

A remote control toy System includes a plurality of Sets. 
Each Set includes a controller, and a model controlled based 
on data transmitted from the controller So as to correspond 
to an operation of a user. An accessory device is provided as 
a device independent from the controllers and models. The 
accessory device can conduct data communication with the 
controllers and models. Each of the controllers, the models, 
and the accessory device includes a radio communication 
module Serving as a device for executing the data commu 
nication and can conduct bilateral data communication 
based on the Bluetooth standards, and a control device for 
implementing various controls based on data communica 
tion conducted through the radio communication module. 
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REMOTE CONTROL TOY SYSTEM, AND 
CONTROLLER, MODEL AND ACCESSORY 

DEVICE TO BE USED IN THE SAME 

TECHNICAL FIELD OF THE INVENTION 

0001. The present invention relates to a remote control 
toy System utilizing radio communication, and a controller, 
a model and an accessory device to be used in the remote 
control toy System. 

BACKGROUND OF THE INVENTION 

0002. In typical remote control toys, there is prepared a 
mechanism for definitely associating a controller with a 
model to be controlled by the controller by using an iden 
tification device, Such as carrier frequencies or ID codes, in 
order to prevent false action of the model from being caused 
by jamming or the like against user's will. Even in a play 
form, Such as a race or a battle game, premised on the 
assumption that there are a plurality of models, each model 
can be controlled accurately by only a controller associated 
with the model, owing to preparation of Such a mechanism. 
0003) In Japanese Patent Publication No. 2713603, there 

is disclosed a remote control toy System including tank 
models associated with a plurality of controllers in one-to 
one correspondence, a signal generation device for periodi 
cally Sending IDS uniquely assigned to respective tank 
models, in a time division manner, and a management device 
mounted on each tank model to determine whether the tank 
model has been shot by a beam gun of another tank model 
and discriminating the other party who has shot on the basis 
of an ID Signal Supplied from the Signal generation device, 
in which shot information is fed back from the tank model 
to the controller. According to Such a System, an interaction 
that cannot be obtained in control restricted to the limit of 
one-to-one correspondence between a controller and a 
model associated therewith can be generated in the play, and 
consequently the interest of the game can be enhanced. 
0004. In the system of Japanese Patent Publication No. 
2713603 described above, however, a radio wave is used for 
communication between the controller and the model, 
whereas infrared rays are used for communication between 
models and communication between the Signal generation 
device and the model. In addition, as for infrared ray 
communication, it is necessary to prepare two kinds of 
modules in each model: a module for emitting infrared rays 
narrowed down for beam gun and detecting it, and a module 
for detecting nondirectional infrared rayS Sent from the 
Signal generation device. Therefore, the number of commu 
nication modules to be mounted on the model is large, and 
Size reduction of the model is limited. Since each commu 
nication module consumes electric power, it is necessary to 
Set the capacity of a battery to be mounted on the model to 
a large value. As a result, Size reduction of the model is 
further limited. In the case where dry cells are actually used 
as power Supply, their consumption is fast and the user's 
burden is also heavy. 

SUMMARY OF THE INVENTION 

0005 Therefore, an object of the present invention is to 
provide a remote control toy System that is advantageous in 
Size reduction of models and that can implement colorful 
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plays, and a controller, a model and an accessory device that 
are to be used in the remote control toy System. 
0006. A remote control toy system of the present inven 
tion includes a plurality of Sets, each Set including a con 
troller, and a model controlled in action on the basis of data 
transmitted from the controller So as to correspond to an 
operation situation of a user, and an accessory device 
provided as a device independent from the controllers and 
the models, the accessory device being capable of conduct 
ing data communication with the controllers and the models. 
And each of the controllers, the models, and the accessory 
device includes a radio communication module Serving as a 
device for executing the data communication and capable of 
conducting bilateral data communication based on a same 
Standard, and a control device for implementing various 
controls based on data communication conducted via the 
radio communication module. As a result, the above 
described object is achieved. 
0007 According to the present invention, each of the 
controller, the model and the accessory device has a radio 
communication module based on the same Standards. There 
fore, it is not necessary to mount a plurality of communi 
cation modules on the model, and consumption in the battery 
is also Suppressed. Therefore, the Size of the model can be 
advantageously reduced. In addition, Since bilateral data 
communication among the controller, the model and the 
accessory device is possible, it is possible to exchange 
various data among them and implement various controls. 
As a result, the interest of the play implemented by remote 
control of the models can be enhanced. 

0008. In the remote control toy system of the present 
invention, controllers may be associated with models in 
one-to-one correspondence to form Sets. Sets may be formed 
by associating controllers with models in one to a plural 
number correspondence, a plural number to one correspon 
dence, or a plural number to a plural number correspon 
dence. AS for the accessory device, an accessory device that 
is linked to at least a controller or a model, or that cooperates 
with at least a controller or a model to implement a specific 
function is preferably used. A Single accessory device may 
be used, or a combination of a plurality of accessory devices 
may be used. For example, when implementing Such a play 
that a plurality of models compete with each other, the 
accessory device can have a function of exerting Some 
action, Such as exerting an influence on Superiority or 
inferiority in the play, and conducting the Situation of the 
play. 
0009. The control device of each of the controller, the 
model and the accessory device is preferably formed as a 
computer having a microprocessor as its main component. It 
is desirable to implement various functions of each control 
device by a combination of the microprocessor and Specific 
Software. When using Such control devices are used, the 
radio communication module is connected to a micropro 
ceSSor Via a general-purpose interface Such as USB, and all 
that is required is to exchange data of a predetermined form 
between the microprocessor and the radio communication 
module. It is not necessary for the microprocessor to be 
conscious of a communication protocol used in radio com 
munication. Such a radio communication module is desir 
able. 

0010. In the remote control toy system of the present 
invention, radio communication modules according to Vari 
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ous Standards for implementing radio communication may 
be used. However, the model needs to be Small in size and 
inexpensive in price. For that purpose, it is desirable to adopt 
communication Standards that reduce the power consump 
tion and battery burden, raise the general-purpose property, 
and facilitate mutual connection. In view of Such a situation, 
it is Suitable to use radio communication modules based on 
the Bluetooth Standards. In the case where radio communi 
cation modules based on the Bluetooth Standards are used, 
data communication is possible not only between the acces 
Sory device and controllers and between the accessory 
device and the models but also between controllers or 
between models. As a result, various controls can be imple 
mented. Advantages obtained when using the Bluetooth 
Standards will be made clear more concretely in embodi 
ments described later. 

0011. In the remote control toy system of the present 
invention, the control device of the accessory device may 
include a device for receiving data Sent from the controller 
or the model, Via the radio communication module, a device 
for executing a procedure based on information contained in 
the received data, and a device for generating data corre 
sponding to a result of the procedure and Sending the data 
via the radio communication module. 

0012. In the remote control toy system of the present 
invention, the accessory device includes an information 
input Section for accepting a user's information input, and 
the control device of the accessory device includes a device 
for executing a predetermined procedure on the basis of 
information input from the information input Section, and a 
device for generating data corresponding to a result of the 
procedure and Sending the data via the radio communication 
module. 

0013 In these cases, by conducting data sent from the 
controller or the model in the accessory device or perform 
ing a procedure based on information that is input on the 
accessory device in the accessory device, it is possible to 
implement, in the whole of the remote control toy System, 
control that cannot be implemented or hardly implemented 
only by remote control using a controller. Especially in the 
case where a plurality of models are concerned in each other 
to implement a specific play, it becomes possible to provide 
a new play form while Suppressing the burden increase of 
controllers and models, by assigning processing, which is 
not Suitable for becoming a burden on a specific controller 
or model, to the accessory device. For example, in the case 
where models are running a race, it is conceivable to acquire 
information for determining the order from each model, 
determine on the accessory device various restrictions Such 
as handicaps according to the order, Send data for notifying 
of contents of the determined restrictions to a controller or 
a model, and conduct control So that the control device of the 
controller received the data or the model received the data 
impose the given restrictions. 

0.014. In the case where the controller is made to execute 
control based on data Supplied from the accessory device, 
the control device of the controller includes a device for 
receiving data Sent from the accessory device, via the radio 
communication module, and a device for executing a pre 
determined procedure on the basis of the received data. 
0.015. On the other hand, in the case where the controller 
is made to execute control based on data Supplied from the 
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accessory device, the control device of the model includes a 
device for receiving data Sent from the accessory device, via 
the radio communication module, and a device for executing 
a predetermined procedure on the basis of the received data. 
0016 Furthermore, in the remote control toy system of 
the present invention, the Sending device of the control 
device of the accessory device can execute a procedure of 
generating and Sending broadcast data intended for a plu 
rality of controllers, the receiving device of the control 
device of each controller can receive the broadcast data, and 
the executing device of the control device of each controller 
can execute a procedure common to all controllers for which 
the broadcast data is intended, as the predetermined proce 
dure. 

0017 Furthermore, the sending device of the control 
device of the accessory device can execute a procedure of 
generating and Sending broadcast data intended for a plu 
rality of models, the receiving device of the control device 
of each model can receive the broadcast data, and the 
executing device of the control device of each model can 
execute a procedure common to all models for which the 
broadcast data is intended, as the predetermined procedure. 
0018. By thus making the controllers or models execute 
the same procedure by means of broadcast data, unified 
action and processing can be implemented in a play using a 
plurality of models. For example, when running a race by 
using a plurality of automobile models, flying can be pre 
vented effectively if information for ordering all controllers 
or models to prohibit traveling, is transmitted as broadcast 
data until the Start is permitted, and the controllers or models 
that have received the information execute a procedure for 
prohibiting driving of the models, as the common procedure. 
When some fault has occurred in the race, it is possible that 
information for restricting the maximum velocity of each 
model to a constant low velocity is transmitted from the 
accessory device as broadcast data and the control device of 
a controller or a model that has received the information 
executes a procedure for restricting the Velocity of model. 
0019. In the remote control toy system of the present 
invention, each model may include a detection device for 
outputting a signal correlated to a play Situation, the control 
device of each model may include a device for effecting a 
predetermined decision concerning the play Situation on the 
basis of the output Signal of the detection device, and a 
device for generating data corresponding to a result of the 
decision and Sending the data via the radio communication 
module, the control device of the accessory device may 
include a device for receiving data Sent from the model So 
as to be associated with the output signal of the detection 
device, via the radio communication module, a device for 
determining restrictions concerning action of at least one 
model, on the basis of the received data, and a device for 
generating data corresponding to the determined restrictions 
and Sending the generated data via the radio communication 
module, and the control device of the controller or the model 
may include a device for receiving data corresponding to the 
restrictions Sent from the accessory device, via the radio 
communication module, and a device for Setting a corre 
spondence relation between operation of the controller and 
action of the model on the basis of the received data. 

0020. In this case, information for determining the play 
Situation is Sent from a model to the accessory device, and 



US 2005/0054450 A1 

the accessory device can determine the play Situation on the 
basis of the information. And according to the play Situation, 
it is possible to impose Some restrictions on action of at least 
Some models. Upon receiving data corresponding to the 
restrictions, the control device of the controller or the model 
Sets a correspondence relation between the operation of the 
controller and the action of the model on the basis of the 
data. As a result, the restrictions determined according to the 
play situation appears as a change of the correspondence 
relation between the operation of the controller and the 
action of the model. According to Such an aspect, it becomes 
possible to make restrictions, Such as Slacked reaction of the 
model in response to the operation of the controller or 
eliminated reaction, appear. Also in the case where a specific 
model is treated favorably in association with the play 
Situation, other models are Subject to restrictions when 
viewed from the model treated favorably. The present inven 
tion includes the case where Such relative restrictions are 
generated. 

0021. In the present invention, the play situation refers to 
the situation of various events associated with the play 
implemented by a single model or a plurality of models, 
Such as a preparation situation, an advance Situation, or an 
end Situation. For example, in the case where an automobile 
race is implemented, it is considered to detect the prepara 
tion situation before the Start, the progreSS Situation, Such as 
the order, the number of laps and the traveling position in the 
middle of the race, and the goal situation as the play 
situation. Furthermore, the detection device of each model 
may detect the play Situation of a Single model, or may 
detect the situation of the play implemented by a plurality of 
models. 

0022. The device for setting a correspondence relation 
between operation of the controller and action of the model 
may change a correspondence relation between an operation 
quantity of the controller concerning a specific action of the 
model and a control quantity concerning the Specific action 
of the model according to contents of the restrictions. AS a 
result, it becomes possible to make restrictions, Such as the 
velocity that cannot be increased even if the throttle control 
Section is operated in the automobile model, appear. 
0023. Another remote control toy system of the present 
invention includes a controller, and a model controlled in 
action on the basis of data transmitted from the controller So 
as to correspond to an operation situation of a user, and each 
of the controller and the model includes a radio communi 
cation module based on Bluetooth Standards Serving as a 
device for executing communication between the controller 
and the model, and a control device for executing remote 
control based on data communication conducted via the 
radio communication module. 

0024. In this case as well, various data are exchanged 
between the controller and the model by utilizing advantages 
of the Bluetooth standards. As a result, the interest of the 
play can be enhanced. 
0.025 In another remote control toy system described 
above, the model includes a detection device for outputting 
Signal correlated to a play situation, the control device of the 
model includes a device for effecting a predetermined deci 
Sion concerning the play situation on the basis of the output 
Signal of the detection device, and a device for generating 
data corresponding to a result of the decision and Sending the 
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data via the radio communication module, and the control 
device of the controller includes a device for receiving data 
Sent from the model, Via the radio communication module, 
and a device for executing a predetermined procedure on the 
basis of the received data. 

0026. In this case, it is possible to feedback data sent 
from the model to the controller and reflect the data in the 
control of the controller. For example, the correspondence 
relation between the operation of the controller and the 
action of the model may be influenced by the information 
fed back. Or a device, Such as a vibrator, incorporated in the 
controller may be controlled on the basis of the information 
fed back. 

0027. A controller used in the remote control toy system 
of the present invention is a controller for remote controlling 
a model, and includes an operation input Section for accept 
ing a user's Steering operation on the model, a radio com 
munication module based on Bluetooth Standards Serving as 
a device for executing bilateral data communication between 
the controller and the model, and a control device for 
implementing various controls based on data communica 
tion conducted via the radio communication module. The 
control device includes a device for determining Steering 
information So as to correspond to an operation Slate of the 
operation input Section, a device for generating data con 
taining the determined Steering information and Sending the 
data via the radio communication module, a device for 
receiving data Sent from outside, Via the radio communica 
tion module, and a device for executing a predetermined 
procedure on the basis of the received data. 

0028. A model used in the remote control toy system of 
the present invention is a model remote-controlled on the 
basis of Steering information that is contained in data 
transmitted from a controller. The model includes a driving 
Source for implementing predetermined action, a radio com 
munication module based on Bluetooth Standards Serving as 
a device for executing bilateral data communication between 
the model and the controller, a detection device for output 
ting a signal correlated to a play Situation, and a control 
device for implementing various controls based on data 
communication conducted via the radio communication 
module. The control device includes a device for receiving 
data containing the Steering information transmitted from 
the controller, via the radio communication module, a device 
for controlling action of the driving Source on the basis of 
the Steering information, a device for effecting a predeter 
mined decision concerning the play situation on the basis of 
the output Signal of the detection device, and a device for 
generating data corresponding to a result of the decision and 
Sending the data via the radio communication module. 
0029. An accessory device used in the remote control toy 
System of the present invention is an accessory device used 
in combination with a controller and a model remote 
controlled on the basis of data Supplied from the controller. 
The accessory device includes a radio communication mod 
ule based on Bluetooth Standards Serving as a device for 
executing bilateral data communication between the acces 
Sory device and the controller and between the accessory 
device and the model, and a control device for implementing 
various controls based on data communication conducted 
via the radio communication module. The control device 
includes a device for receiving data Sent from the controller 



US 2005/0054450 A1 

or the model, Via the radio communication module, a device 
for executing a procedure based on information contained in 
the received data, and a device for generating data corre 
sponding to a result of the procedure and Sending the data 
via the radio communication module. 

0.030. Another accessory device used in the remote con 
trol toy System of the present invention is an accessory 
device used in combination with a controller and a model 
remote-controlled on the basis of data Supplied from the 
controller. The accessory device includes a radio commu 
nication module based on Bluetooth Standards Serving as a 
device for executing bilateral data communication between 
the accessory device and the controller and between the 
accessory device and the model, a control device for imple 
menting various controls based on data communication 
conducted via the radio communication module, and an 
information input Section for accepting a user's information 
input. The control device includes a device for executing a 
predetermined procedure on the basis of information input 
from the information input Section, and a device for gener 
ating data corresponding to a result of the procedure and 
Sending the data via the radio communication module. 
0031. By using the controller, the model or the accessory 
device, a remote control toy System of the present invention 
can be formed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.032 FIG. 1 is a general configuration diagram of a 
remote control toy System according to an embodiment of 
the present invention; 
0.033 FIG. 2 is a block diagram showing a configuration 
of a control system in a controller shown in FIG. 1; 
0034 FIG. 3 is a block diagram showing a configuration 
of a control system of an automobile model shown in FIG. 
1; 
0.035 FIG. 4 is a block diagram showing a configuration 
of a control System in a management machine shown in 
FIG. 1; 
0036 FIGS. 5A to 5D are diagrams showing outlines of 
data transmitted from respective devices, 
0037 FIGS. 6A and 6B are diagrams showing graphs of 
map data prepared in order to determine a Steering angle and 
a Velocity of an automobile model according to control 
quantities of a Steering control Section and a throttle control 
Section of a controller; 
0.038 FIG. 7 is a flow chart showing a steering informa 
tion generation procedure executed in a controller; 
0.039 FIG. 8 is a flow chart showing a traveling restric 
tion management procedure executed in a controller; 
0040 FIG. 9 is a flow chart showing a traveling man 
agement procedure executed in a controller; 
0041 FIG. 10 is a flow chart showing a lap information 
notification procedure executed in an automobile model; 
0.042 FIG. 11 is a flow chart showing a race management 
procedure executed in an automobile model; 
0.043 FIG. 12 is a flow chart showing a traveling restric 
tion management executed in an automobile model and a 
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damage reproduction procedure executed in a controller 
asSociated with the traveling restriction management; and 
0044 FIG. 13 is a flow chart showing a manual man 
agement procedure executed in a management machine. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

004.5 FIG. 1 shows an embodiment of a remote control 
toy System for effecting a race using an automobile model 
according to the present invention. A remote control toy 
system 1 includes four controllers 2A to 2D, four automobile 
models 3A to 3D respectively associated with the controllers 
2A to 2D in one-to-one correspondence, one management 
machine 4, and a course 5. Suffixes. A to D attached to the 
controllers 2A to 2D and the automobile models 3A to 3D 
indicate relations of association of the controllers with 
automobile models. In the ensuing description, a controller 
is denoted as controller 2 when it is not necessary to 
especially discriminate the controllerS 2A to 2D, and an 
automobile model is denoted as automobile 3 when it is not 
necessary to especially discriminate the automobileS 3A to 
3D. 

0046) The controller 2 includes a steering control section 
2a for ordering a steering angle of the automobile model 3 
and a throttle control Section 2b for ordering a traveling 
velocity. The control sections 2a and 2b can be provided in 
various forms, Such as a lever form or a dial form, in the 
same way as well-known remote control controllers. The 
automobile model 3 includes a Steering motor, a traveling 
motor, and a gear box for converting movements of respec 
tive motors to desired movements. Since details of those 
mechanisms are not the purport of the present invention, 
however, they are not illustrated. The management machine 
4 is provided to manage the progreSS of the race. The 
management machine 4 includes an information input Sec 
tion 4a for the user to operate in order to input various kinds 
of information, and an information display Section 4b using 
a liquid crystal monitor or the like. The position of the 
management machine 4 may be altered Suitably. The course 
5 defines a traveling route of the automobile model 3. The 
course 5 includes a main course 5a taking the shape of an 
ellipse, and a pit lane 5b. Bar images 5c and 5d are provided 
on the main course 5a and the pit lane 5b, respectively. The 
bar images 5c and 5d are used for lap management of the 
automobile model 3. The bar images 5c and 5d have 
mutually different patterns. For example, the bar images 5c 
is different from 5d in the number of bars. The layout of the 
course 5 may be altered arbitrarily. 
0047 As the controllers 2A to 2D, the automobiles 3A to 
3D, and the management machine 4 conduct communication 
bilaterally according to the Bluetooth Standards, the System 
1 of the present invention implements various kind of 
control procedures after mentioned. The Bluetooth standards 
are a kind of radio communication Standards Settled on 
under the management of a Standardization organization 
"Bluetooth SIG”. The Bluetooth standards are standards for 
implementing bilateral radio communication optimized for 
Short distances. 

0048 One of features of the Bluetooth standards is that 
the power consumption is reduced by taking short distances 
as a target. For example, in class 1 taking a transmission 
distance of approximately 10 m as its target, power con 
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Sumption at the time of transmission is in a range of 
approximately 20 to 30 mW. If the automobile model 3 has 
at most Such a size, for example, that it can be placed on a 
palm (for example, a Scale of /43 as compared with an actual 
automobile), then a communication distance of 10 m is 
necessary and Sufficient. And Since the power consumption 
becomes lower, a module that conducts communication 
according to the Bluetooth Standards is also reduced in size 
and the battery to be mounted on the automobile model 3 can 
also be reduced in size. Therefore, it is extremely advanta 
geous in size reduction of the automobile model 3. On the 
other hand, in exchange for low power, the transmission rate 
is approximately 1 Mbps in theoretical value and approxi 
mately 433.9 Kbps in effective value. It is also a fact that the 
transmission rate compares unfavorably with the theoretical 
value 11 Mbps of IEEE 802.11, which is standards of the 
radio LAN. However, in the case where it is used in data 
communication between devices that form the remote con 
trol toy System 1, it is a Sufficient transmission rate. 
0049. In addition, by putting the controllers 2A to 2D and 
the automobile models 3A to 3D to a pico-net formed of 
Bluetooth and a Scatter-net, not only communication from a 
controller 2 to a corresponding automobile model 3 but also 
communication from the automobile model 3 to the con 
troller 2 can be implemented. Furthermore, it also becomes 
possible to implement communication exceeding the limit of 
the relation of association of the controller 2 with the 
automobile model 3, Such as communication from the con 
troller 2A to other controllerS 2B to 2D or communication 
from the controller 2A to the automobile models 3B to 3D. 
In addition, by putting the management machine 4 Separate 
from the controller 2 and the automobile model 3 to the 
pico-net or Scatter-net, it is possible to conduct bilateral 
communication between the management machine 4 and 
each controller 2 or each automobile model 3. Consequently 
it is possible to implement general control, Such as advance 
management of a race. In a conventional remote control toy 
using a radio wave transceiver, the frequency band of the 
carrier is altered according to the relation of association of 
a controller with a model, and consequently the control 
exceeding the limit of the association relation cannot be 
implemented. Furthermore, in the case where infrared ray 
communication represented by IrDA is used, the transmis 
Sion rate is slow. In an environment having a large number 
of devices as in the system 1 of FIG. 1, therefore, bilateral 
communication cannot be conducted Sufficiently. Also since 
the transmission distance is also approximately 1 m, infrared 
ray communication is not fit for use of the remote control toy 
system. As for standards such as IEEE 802.11 and Home RF 
for implementing a radio LAN, they are intended for a 
distance longer than the Bluetooth Standards (approximately 
100 m), and consequently power consumption is large and it 
is difficult to mount them on Small-sized models. From Such 
a point of view, the Bluetooth standards are the most 
optimum Standards to the remote control toy System. 
0050. According to the Bluetooth standards, communi 
cation is conducted by using the frequency hopping spread 
Spectrum technique, and devices are divided into masters 
and slaves in order to attain Synchronization of a hopping 
pattern of that frequency. One master exists in one pico-net, 
and up to Seven Slaves are connected to one master. Com 
munication is executed always between a master and a slave. 
Communication between Slaves is implemented by interven 
tion of a master on the way. However, the relation between 
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a master and a Slave does not mean Superiority or inferiority 
among devices accommodated by the pico-bet. If one of 
devices functions as a master, other devices Synchronize 
with the master as slaves. In FIG. 1, such an image that the 
management machine 4 functions as the master is repre 
Sented. As a matter of fact, however, there are various 
combinations of masters and Slaves. For example, a certain 
controller 2 or automobile model 3 may function as the 
master. Since there are four controllerS2 and four automo 
bile models 3 in FIG. 1, ail devices including the manage 
ment function 4 cannot be accommodated by one pico-net. 
In actuality, therefore, a device functioning as a Slave of one 
pico-net functions as a master of another pico-net, and Some 
devices conduct communication as Slaves for the device. 

0051 Configurations of control system of respective 
devices will now be described with reference to FIGS. 2 to 
4. FIG. 2 is a block diagram showing a configuration of a 
control system of the controller 2. The control system of the 
controller 2 includes a control device 10, a steering control 
Section 2a, a throttle control Section 2b, information input 
Section 2c and an ID Setting Switch 11, which function as 
input devices, a ROM 12 and a RAM 13, which function as 
storage devices, a vibrator 15, a vibrator driving circuit 14 
for driving the vibrator 15 in accordance with an order 
issued by the control device 10, and a Bluetooth communi 
cation module 16. 

0052 The control device 10 is formed as a computer 
obtained by combining a microprocessor with peripheral 
devices, Such as a clock circuit and a buffer memory, 
required for action of the microprocessor. The information 
input Section 2c is provided in a Suitable position of an 
outside Surface of the controller 2. The user can input 
various kinds of information from the information input 
Section 2c. For example, the user can input information for 
notifying a travelling impossibility State described later or 
the like from the information input section 2c. The ID setting 
Switch 11 is provided to set an ID number. The ID number 
is information for identifying the relation of association of a 
controller 2 with an automobile model 3. For example, in the 
case where four controllers 2 and four automobile models 3 
are provided as shown in FIG. 1, 1 to 4 are prepared as ID 
numbers. It is necessary for each user participating in the 
race to set an ID number different from that of other users 
in the own controller 2 by operating the ID setting Switch 11. 

0053) On the ROM 12, a program (not illustrated) for 
making the control device 10 execute a predetermined 
procedure is Stored and various data required for execution 
of the program are recorded. Execution of the program 
recorded on the ROM 12 conducted by the control device 10 
forms a Steering information control Section 10a, an addi 
tional information control Section 10b, a transmission data 
generation Section 10c, a received data discrimination Sec 
tion 10d and a vibrator control section 10e, within the 
control device 10. The sections 10a to 10e are logical 
devices implemented by combinations of the microproces 
sor and software. However, at least a part of the sections 10a 
to 10e may be formed of a logical circuit. 

0054 The steering information control section 10a deter 
mines a steering angle and a Velocity to be given to the 
automobile model 3 by referring to a control situation of the 
Steering control Section 2a and the throttle control Section 2b 
and map data D1 recorded on the ROM 12. The map data D1 
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is data describing the relation of association of control 
quantities of the control Sections 2a and 2b from initial 
positions with the Steering angle and Velocity to be given to 
the automobile model 3. The method for determining the 
Steering angle and Velocity by using the map data D1 will be 
described later. The additional information control section 
10b generates additional information corresponding to the 
control Situation of the information input Section 2c. The 
transmission data generation Section 10c generates data for 
controlling the action of the automobile model 3 associated 
with the controller 2, on the basis of information of the 
Steering angle and Velocity determined by the Steering 
information control Section 10a, additional information Sent 
from the additional information control section 10b and ID 
information set by the ID setting Switch 11. For example, as 
shown in FIG. 5B, the data includes information specifying 
the ID number set by the ID setting Switch, steering infor 
mation Specifying the Steering angle, and Velocity informa 
tion Specifying the Velocity. Incidentally, by using additional 
information, it is also possible to make the controller 2 Send 
information other than information concerning the action of 
the automobile model 3. 

0.055 On the other hand, the received data discrimination 
Section 10d determines whether received data delivered 
from the Bluetooth communication module 16 includes 
information that requires processing in the Steering infor 
mation control section 10a or the vibrator control section 
10e. Information judged to be necessary is Supplied to the 
steering information control section 10a or the vibrator 
control Section 10e. Incidentally, information may be Sup 
plied from the received data discrimination section 10d to 
the additional information control section 10b as well. The 
Vibrator control Section 10e generates driving information of 
the vibrator 15 in accordance with information sent from the 
received data discrimination Section 10d, and outputs the 
driving information to the vibrator driving circuit 14 as a 
driving order. The vibrator 15 is provided to vibrate the 
controller 2. A module having an eccentric weight attached 
to a rotation axis of a Small-sized motor, which is used in a 
controller or the like of a Video game, can be used as the 
vibrator 15. 

0056. The Bluetooth communication module 16 is con 
nected to the control device 10 via a predetermined interface 
17. The Bluetooth communication module 16 is provided to 
transmit/receive data to/from a Bluetooth communication 
module of another device in accordance with a procedure 
(communication protocol) based upon the Bluetooth stan 
dards. Establishment of the communication protocol based 
upon the Bluetooth communication Standards and transmis 
Sion/reception of packets are controlled by the Bluetooth 
communication module 16. At the time of data transmission, 
therefore, all that the control device 10 has to do is to create 
and deliver transmission data in a form requested by the 
Bluetooth communication module 16. At the time of data 
reception, all that the control device 10 has to do is to 
interpret received data delivered from the Bluetooth com 
munication module 16 in a predetermined form. In both data 
transmission and reception, it is not necessary for the control 
device 10 to be conscious of the communication protocol of 
the Bluetooth communication Standards. 

0057. In data communication based on the Bluetooth 
communication Standards, data is divided into packets each 
having a predetermined bit length and transmitted as shown 
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in FIG. 5A. One packet includes an acceSS code, a header, 
and a payload. The access code is an identifier for Specifying 
a transmission Subject of a packet transmitted from the 
Bluetooth communication module. Various kinds of infor 
mation for flow control are contained in the header. A 3-bit 
identifier called AM ADDR (Active Member Address), 
which indicates destination of the packet, is contained in the 
header. A packet in which all bits of the AM ADDR are set 
to 0 is handled as the So-called broadcast packet to be sent 
to all devices. In the system 1 of the present embodiment, the 
transmission Subject can be specified in the protocol level of 
Bluetooth by using the access code and the header, or the 
transmission Subject can be specified by using the ID of each 
device. 

0058. Furthermore, in the payload portion shown in FIG. 
5A, data exchanged in application using the Bluetooth (in 
this case, programs respectively for controlling the control 
ler 2, the automobile model 3 and the management machine 
4) are contained. For example, in the case of the controller 
2 shown in FIG. 2, data generated by the transmission data 
generation section 10c as shown in FIG. 5B becomes the 
content of the payload. The data of the payload is delivered 
from the Bluetooth communication module 16 to the 
received data discrimination section 10d. The same also 
holds true of transmission data (FIGS. 5C and 5D) respec 
tively generated in the automobile model 3 and the man 
agement machine 4. 
0059 FIG. 3 is a block diagram showing a configuration 
of a control system of the automobile model 3. The control 
system of the automobile model 3 includes a control device 
20, a steering motor 21 and a traveling motor 22 Serving as 
control Subject devices, a Steering motor driving circuit 23 
and a traveling motor driving circuit 24 for driving the 
motors 21 and 22 on the basis of orders issued by the control 
device 20, an ID Setting Switch 25, an image reader 26, and 
an acceleration Sensor 27 Serving as input devices, and a 
Bluetooth communication module 30. 

0060. The control device 20 is formed as a computer 
obtained by combining a microprocessor with peripheral 
devices, Such as a clock circuit and a buffer memory, 
required for action of the microprocessor. The ID Setting 
Switch 25 is provided to set an ID number in the same way 
as the ID setting Switch 11 of the controller 2. By setting the 
same ID number by using the ID Switch 11 of the controller 
2 and the ID Switch 25 of the automobile model 3, the 
controller 2 can be associated with the automobile model 3. 

0061 The image reader 26 reads the bar images 5c and 5d 
provided on the course 5 of FIG. 1, and outputs signals 
corresponding to those patterns. The acceleration Sensor 27 
outputs a Signal corresponding to vibration acceleration 
applied to the automobile model 3. Between the image 
reader 26 and the control device 20 and between the accel 
eration sensor 27 and the control device 20, interfaces are 
provided suitably, but illustration of them is omitted. The 
Bluetooth communication module 30 is connected to the 
control device 20 via a predetermined interface 29. The 
Bluetooth communication module 30 performs the same 
function as that of the Bluetooth communication module 30 
shown in FIG. 2. 

0062) A ROM, which is not illustrated, is connected to 
the control device 20. By executing a program recorded on 
the ROM, a received data discrimination section 20a, a 
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motor driving control Section 20b, a lap decision Section 
20c, a damage decision Section 20d and a transmission data 
generation section 20e are formed within the control device 
20. In the same way as the case of FIG. 2, the sections 20a 
to 20e are logical devices implemented by combinations of 
the microprocessor and Software. However, at least apart of 
the sections 20a to 20e may be formed of a logical circuit. 

0.063. The received data discrimination section 20a com 
pares received data delivered from the Bluetooth commu 
nication module 30 with an ID set by the ID setting Switch 
25, determines whether the received data is data associated 
with its own ID, and determines whether steering informa 
tion and velocity information shown in FIG. 5B are con 
tained in the data. When both conditions are satisfied, the 
Steering information and the Velocity information contained 
in the data are Supplied to the motor driving control Section 
20b. The motor driving control section 20b computes motor 
control quantities for obtaining a Steering angle and a 
Velocity corresponding to given Steering information and 
Velocity information, and outputs motor driving orders cor 
responding to the computation results respectively to the 
Steering motor driving circuit 23 and the traveling motor 
driving circuit 24. The Steering motor driving circuit 23 
drives the Steering motor 21 in accordance with a given 
motor driving order. The traveling motor driving circuit 24 
drives the traveling motor 22 in accordance with a given 
motor driving order. As a result, the automobile model 3 is 
driven on the basis of Steering information and Velocity 
information transmitted from a controller 2 having a coin 
cident ID. 

0.064 On the other hand, the lap decision section 20c 
monitors an output signal from the image reader 26, and 
Supplies information corresponding to a result of monitoring 
to the transmission data generation Section 20e. The damage 
decision Section 20d monitors the output signal of the 
acceleration Sensor 27, and Supplies information corre 
sponding to a result of the monitoring to the transmission 
data generation Section 20e. The transmission data genera 
tion section 20e generates transmission data shown in FIG. 
5C on the basis of the ID number set by the ID setting Switch 
25 and information Supplied from the lap decision Section 
20c and the damage decision section 20d, and delivers the 
transmission data to the Bluetooth communication module 
30. The transmission data contains information specifying 
the ID number set by the ID setting Switch 25 and traveling 
State notification information corresponding to the moni 
tored results of the lap decision Section 20c and the damage 
decision section 20a. 

0065 FIG. 4 is a block diagram showing a configuration 
of a control System of the management machine 4. The 
management machine 4 includes the information input Sec 
tion 4a and the information display Section 4b shown in 
FIG. 1, a control device 40, a RAM 41, and a Bluetooth 
communication module 42. The control device 40 is formed 
as a computer obtained by combining a microprocessor with 
peripheral devices, Such as a clock circuit and a buffer 
memory, required for action of the microprocessor. The 
Bluetooth communication module 42 has the same function 
as that of the Bluetooth communication modules 16 and 30 
shown in FIGS. 2 and 3. 

0.066 Execution of a program recorded on a ROM, which 
is not illustrated, conducted by the control device 40 forms 
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a race control Section 40a, a transmission data generation 
Section 40b and a received data discrimination section 40c, 
within the control section 40. In the same way as the cases 
of FIGS. 2 and 3, the sections 4.0a to 40c are logical devices 
implemented by combinations of the microprocessor and 
Software. However, at least a part of each of the sections 40a 
to 40c may be formed of a logical circuit. The race control 
Section 4.0a executes various kinds of control required for 
the race management by referring to the input from the 
information input Section 4a and received data Sent from the 
received data discrimination section 40c. On the RAM 41, 
race situation data D3 to be referred to when the race control 
Section 4.0a executes a predetermined procedure is Stored. 
0067. The transmission data generation section 40b gen 
erates transmission data having a form requested by the 
Bluetooth communication module 42 by referring to infor 
mation Sent from the race control Section 40a, and delivers 
the transmission data to the Bluetooth communication mod 
ule 42. For example, as shown in FIG. 5D, information 
Specifying the ID number of a transmission Subject and 
traveling restriction information are contained in the trans 
mission data. Traveling restriction information is informa 
tion generated for the purpose of Setting predetermined 
restrictions on the action of the automobile model 3, but its 
concrete example will be described later. The received data 
discrimination section 40c determines whether information 
required for the procedure of the race control Section 4.0a is 
contained in data Sent from the Bluetooth communication 
module 42, and Supplies the required information to the race 
control section 40a. 

0068 A procedure whereby the control device 10 of the 
controller 2 determines the Steering angle and the Velocity of 
the automobile model 3 according to the operation situation 
of the Steering control Section 2a and the throttle control 
section 2b will now be described with reference to FIGS. 2, 
6 and 7. FIGS. 6A and 6B show contents of map data 
recorded on the ROM 12 (FIG. 2) of the controller 2 in 
graph forms. FIG. 6A shows a relation of association of a 
Steering angle 0 Supplied to the automobile model 3 with an 
operation quantity (a steering quantity) A from an initial 
position of the steering control section 2a. FIG. 6B shows 
a relation of association of a Velocity V Supplied to the 
automobile model 3 with an operation quantity B from an 
initial position of the throttle control section 2b. Incidentally, 
as for the initial position of the Steering control Section 2a, 
the state of going straight on at as Steering angle of 0 is 
Supposed. AS for the initial position of the throttle control 
Section 2b, a stop State having a Velocity of 0 is Supposed. 
AS regards the Steering angle, operation is conducted in the 
left and right angles. Supposing that the Steering angle of the 
initial position is set to be 0, originally the steering angle 
assumes a positive value when the Steering operation is 
conducted in one of the left and right directions and the 
Steering angle assumes a negative value when the Steering 
operation is conducted in the other of the left and right 
directions. In FIG. 6A, however, only the positive direction 
is shown. AS regards the throttle control Section 2b, an 
example of providing the automobile model 3 with only 
action of going straight on is shown in FIG. 6B. However, 
the initial position can be altered Suitably. AS regards the 
traveling Velocity, a retreat, i.e., a negative value may be set. 
0069. As shown in FIGS. 6A and 6B, a plurality of 
relations of association are prepared as regards both the 
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Steering angle and the Velocity in the remote control toy 
system 1. In FIGS. 6A and 6B, the relations of association 
are shown as Steering maps 1, 2, 3, ... or Velocity maps 1, 
2, 3, . . . in distinction. The map data D1 are data that 
represent the relations of association determined by graphs 
indicated as the maps 1, 2, 3,..., in a predetermined form 
(such as a table form). The map data D1 are recorded on the 
ROM 12 as different data every graph of FIGS. 6A and 6B, 
i.e., every map 1, 2, 3, . . . . 
0070 The steering information control section 10a (FIG. 
2) in the control device 10 of the controller 2 determines 
map data to be used for each of the Steering angle and 
Velocity, on the basis of traveling log data D2 Stored on the 
RAM 13 and information supplied from the received data 
discrimination Section 10d. In addition, the Steering infor 
mation control Section 10a repetitively executes the Steering 
information generation procedure shown in FIG. 7 at pre 
determined periods, and generates Steering information 
(steering information and Velocity information). 
0071. In the procedure of FIG. 7, the steering informa 
tion control Section 10a detects operation States of the 
Steering control Section 2a and the throttle control Section 2b 
conducted from the procedure of the last time, and computes 
the Steering quantity A and the throttle control quantity B 
from their respective initial positions (step S1). The Steering 
information control Section 10a then determines the Steering 
angle 0 and the Velocity V respectively associated with the 
computed Steering quantity A and throttle control quantity B 
on the basis of the map data D1 (steps S2 and S3). The 
Steering information control Section 10a Supplies Steering 
information and Velocity information respectively associ 
ated with the determined values to the transmission data 
generation Section 10c (step S4). Thereafter, the Steering 
information control Section 10a updates traveling log data So 
as to reflect the operation contents of the Steering control 
section 2a and the throttle control section 2b detected by the 
procedure of this time in the traveling log data D2 (FIG. 2) 
(step S5). By repeating Such procedure, data specifying the 
Steering angle and the traveling Velocity are repetitively 
transmitted from the controller 2 to the automobile model 3 
associated with the controller 2. In the automobile model 3, 
only Steering information contained in data transmitted from 
the controller 2 having a coincident ID number is Supplied 
from the received data discrimination section 20a to the 
motor driving control section 20b. The motors 21 and 22 are 
driven on the basis of the information. 

0.072 In the system 1 of the present embodiment, a 
plurality of relations between the Steering quantity A and the 
throttle control quantity B and a plurality of relations 
between the Steering angle 0 and the Velocity V are prepared. 
Depending on the Selected map data, therefore, the action 
characteristic of the automobile model 3 varies. For 
example, when the same Steering quantity A is given in FIG. 
6A, the Steering angle 0 becomes relatively Smaller in the 
Steering map 2 than in the Steering map 1. When the Steering 
map 2 is Selected, therefore, it becomes harder for the 
automobile model 3 to make a turn than when the Steering 
map 1 is selected. When the same throttle control quantity B 
is given in FIG. 6B, the velocity V becomes relatively lower 
in the velocity map 2 than in the velocity map 1. Therefore, 
the maximum velocity of the automobile model 3 is 
restricted to a lower value when the Velocity map 2 is used 
than when the Velocity map 1 is used. Incidentally, the 
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Velocity map N is a special Setting example. If the Velocity 
map N is Selected, the Velocity V is restricted to a constant 
value when the throttle control quantity A has exceeded a 
predetermined value. The velocity map N is suitable for the 
case where the automobile model 3 is forced to travel at a 
low velocity. 
0073. The map data D1 used by the steering information 
control section 10a is altered on the basis of traveling 
restriction information Sent from the outside, especially the 
management machine 4, or on the basis of the traveling log 
data D2. 

0074 FIG. 8 is a flow chart showing a procedure of the 
Steering information control Section 10a in the case where 
the traveling restriction information (see FIG. 5D) is sent 
from the management machine 4. If the received data 
discrimination section 10d of the controller 2 has received 
the traveling restriction information Sent from the manage 
ment machine 4, then the received data discrimination 
Section 10d Supplies that traveling restriction information to 
the Steering information control Section 10a. AS shown in 
FIG. 8, the steering information control section 10a con 
ducts monitoring to determine whether traveling restriction 
information has been received (step S10). If the traveling 
restriction information has been received, then the Steering 
information control Section 10a Selects map data according 
to the contents of the traveling restrictions (step S11). For 
example, if traveling restriction information that restricts the 
maximum velocity has been received, the steering informa 
tion control Section 10a newly Selects Velocity map data 
located on the lower Velocity Side than the currently Selected 
Velocity map data. Besides, the Velocity restriction informa 
tion Supplied from the outside may specify various contents. 
It is also possible to make the automobile model 3 send the 
traveling restriction information and alter the map data D1 
on the basis of the information. 

0075 FIG. 9 is a flow chart showing a traveling man 
agement procedure executed repetitively by the Steering 
information control section 10a of the control device 10 in 
order to alter the map data D1 on the basis of the traveling 
log data D2. In the traveling management procedure, the 
traveling log data D2 is first analyzed (step S20). Since 
operation history is preserved in the traveling log data D2, 
it is possible to acquire traveling time of the automobile 
model 3 after the race start or information that is correlative 
to the traveling time, on the basis of, for example, the 
number of times of update. Subsequently, it is determined 
whether the traveling time has reached a predetermined limit 
time on the basis of information acquired from the traveling 
log data D2 (step S21). When the limit time is not reached, 
traveling restrictions are set according to the content of the 
traveling log data D2 (Step S22). For example, in conjunc 
tion with the increase of the number of times of operation on 
the Steering control Section 2a and the throttle control 
Section2b, the Steering map is gradually Switched toward the 
Side on which the Steering angle becomes relatively Smaller. 
By conducting Such control, it becomes gradually harder for 
the automobile model 3 to make a turn as it continues to 
travel. Therefore, a State in which the Steering characteristic 
is changed by tire wear is represented. AS regards the 
Velocity map, it is considered, for example, that the Velocity 
map is gradually altered to a Velocity map on the higher 
Velocity Side as the operation time increases. In this case, it 
is possible to represent the State in which the automobile 
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model weight is reduced by reduction of fuel and the 
maximum velocity is increased. On the other hand, when the 
traveling time has reached the limit, traveling restrictions 
according to an excess over a restriction time are set (Step 
S23). For example, by selecting the velocity map N of FIG. 
6B, it is possible to forcibly bring out a state in which low 
Velocity traveling is forced by fuel Shortage or a tire limit. 
0076. After the procedure of step S22 or S23, it is 
determined whether pit-in information has been received 
(step S24). The pit-in information is information sent from 
the automobile model 3 as a kind of the traveling state 
notification information shown in FIG. 5C when the image 
reader 26 of the automobile model 3 has detected the bar 
image 5d of the pit lane 5b. Upon receiving pit-in informa 
tion having the same ID number as the ID number set by the 
ID Setting Switch 11, the received data discrimination Sec 
tion 10d of the control device 10 supplies its pit-in infor 
mation to the Steering information control Section 10a. Upon 
receiving the pit-in information, the Steering information 
control Section 10a cancels the traveling restrictions and 
Selects, for example, the Steering map and the Velocity map 
specified as initial values (step S25). Incidentally, as for the 
traveling restrictions set in the procedure of FIG. 8 as well, 
cancel of the traveling restrictions of the step S25 may be 
executed. 

0077 FIG. 10 is a flow chart showing a Lap information 
notification procedure executed by the lap decision Section 
20c of the automobile model 3. In this procedure, the lap 
decision section 20c determines whether the image reader 26 
has read a bar image (step S30). If it is judged that a bar 
image has been read, then the read pattern is discriminated 
(step S31). In other words, it is determined which of the bar 
image 5c of the main course 5a or the bar image 5d of the 
pit lane 5b has been read. If the bar image 5c is judged to 
have been read, then the transmission data generation Sec 
tion 20e is ordered to generate lap information. If the bar 
image 5d is judged to have been read, then the transmission 
data generation Section 20e is ordered to generate pit-in 
information (Step S32). As a result, the lap information or the 
pit-in information is sent from the automobile model 3 every 
time the automobile model 3 laps the course 5. When the 
pit-in information Sent in this procedure is received by the 
controller 2 having the same ID, the traveling restrictions are 
canceled as described above. 

0078. On the other hand, the lap information transmitted 
from the automobile model 3 is used in race management 
executed by the race control Section 4.0a of the management 
machine 4. FIG. 11 is a flow chart showing a race manage 
ment procedure. The race control Section 4.0a conducts 
monitoring to determine whether lap information has been 
sent from any automobile model 3 (step S40). Upon receiv 
ing the lap information, the race control Section 4.0a updates 
race situation data D3 (FIG. 4). The race situation data D3 
contains various kinds of information required to grasp the 
race Situation, Such as order and the number of laps of the 
automobile 3. It is then determined on the basis of the race 
situation data D3 whether the top automobile model 3 has 
arrived at the final lap in the prescribed number of laps (Step 
S42). If the lap is not the final lap, then it is determined 
whether the race is finished, i.e., whether the top automobile 
model 3 has reached the goal (step S43). If the race is not 
finished, then the race control Section 4.0a proceeds to Step 
S45. If the lap is judged to be the final lap, then the race 
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control Section 4.0a gives a notice of the final lap via the 
information display section 4b (step S44). Then the the race 
control section 4.0a proceeds to step S45. 
0079 At step S45, traveling restrictions are set on the 
basis of the race situation data D3. For example, in order to 
maintain the tension by Setting a handicap according to the 
order, the traveling restrictions of each automobile model 3 
are Set So as to restrict the maximum velocity to a lower 
value as the order becomes higher. Thereafter, the transmis 
Sion data generation Section 40b is ordered to generate 
traveling restriction information based on the Setting result 
(step S46), and the race control section 4.0a returns to the 
Step S40. Upon being ordered to generate traveling restric 
tion information, the transmission data generation Section 
40b generates traveling restriction information So as to be 
associated with the ID of each automobile model 3, and 
makes the Bluetooth communication module 42 transmit the 
traveling restriction information in order. When the control 
ler 2 has received the transmitted traveling restriction infor 
mation, the procedure of FIG. 9 is executed and the trav 
eling restrictions are enforced. If the race is judged at the 
step S43 of FIG. 11 to be finished, then a race termination 
procedure, Such as fixing the order of the automobile model 
3, is conducted (step S47). 
0080 FIG. 12 is a flow chart showing crash information 
notification procedures conducted by the damage decision 
section 20d of the automobile model 3 and a damage 
reproduction procedure executed by the vibrator control 
section 10e of the controller 2 upon receiving the crash 
information. In the damage reproduction procedure, the 
damage decision Section 20d conducts monitoring to deter 
mine whether vibration acceleration detected by the accel 
eration Sensor 27 has exceeded a predetermined value (Step 
S50). If the predetermined value is exceeded, then the 
damage decision Section 20d orders the transmission data 
generation Section 20e to generate crash information (Step 
S51). Therefore, when vibration acceleration that is not 
generated in the ordinary traveling State is caused by, for 
example, the automobile model 3 getting out from the 
course, crash information is generated So as to be associated 
with the ID of the automobile model 3, and sent from the 
automobile model 3. If the crash information sent by this 
procedure is received by the controller 2 having the same ID, 
then the received data discrimination section 10d of the 
controller 2 Supplies the crash information to the vibrator 
control section 10e. As a result, the vibrator control section 
10e starts the damage reproduction procedure of FIG. 12 
and generates vibrator driving information (step S60). On 
the basis of the driving information, the vibrator control 
section 10e gives a driving order to the vibrator driving 
circuit 14 so as to drive the vibrator 15 (step S61). By such 
procedure, it is possible to reproduce a damage generated in 
the automobile model 3, on the controller 2 and enhance the 
reality of the play. 

0081 FIG. 13 is a flow chart showing a manual man 
agement procedure executed by the race control Section 40a 
of the management machine 4 in order to manage the race 
progreSS on the basis of information Sent from the controller 
2 and information input from the information input Section 
4a of the management machine 4. In the manual manage 
ment procedure, it is determined whether predetermined 
penalty Setting operation has been conducted on the infor 
mation input section 4a (step S70). If the penalty setting 
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operation has been conducted, then the transmission data 
generation Section 40b is ordered to generate penalty trav 
eling restriction information according to the Setting opera 
tion (step S71). The penalty setting operation is operation for 
imposing a predetermined penalty, Such as a restriction of 
the maximum velocity, on an automobile model 3 that has 
conducted traveling violating predetermined rules, Such as a 
rear-end collision or a traveling disturbance. Contents of the 
penalty Setting operation and penalty traveling restrictions 
may be determined Suitably. 
0082 The penalty traveling restriction information gen 
erated on the basis of the order of the step S71 is sent from 
the management machine 4 as a kind of the traveling 
restriction information shown in FIG. 5D. Upon receiving 
the penalty traveling restriction information associated with 
the same ID as the own ID, the controller 2 alters the map 
according to the procedure shown in FIG. 9 and thereby 
generates a penalty. The penalty traveling restrictions are 
canceled by traveling on the pit lane 5b (the step S25 of FIG. 
9). 
0.083. A user of an automobile model 3 indisposed for 
traveling by a contact with another automobile model or the 
like is allowed to conduct operation of notifying the infor 
mation input Section 2c of the controller 2 that traveling is 
impossible. Upon operation of notifying that traveling is 
impossible, the additional information control section 10b of 
the controller 2 orders the transmission data generation 
section 10c that the traveling impossibility notification infor 
mation should be included in the transmission data of FIG. 
5B as the additional information. The race control section 
4.0a of the management machine 4 conducts monitoring in 
the manual management procedure to determine whether 
Such traveling impossibility notification information has 
been sent from any controller 2 (step S72). If the traveling 
impossibility notification information has been sent, then the 
race control Section 4.0a orders the transmission data gen 
eration Section 40b to generate traveling restriction infor 
mation for traveling impossibility (step S73). The traveling 
restriction information for traveling impossibility is gener 
ated as, for example, information for ordering all controllers 
2 to select the velocity map N shown in FIG. 6B. In this 
case, all automobile models 3 lap on the course 5 at a low 
Velocity restricted by the Velocity map N. As a result, a 
measure for preventing differences from increasing until 
recovery from a fault can be implemented on the race. Such 
traveling restriction information corresponds to a kind of 
broadcast data. 

0084. Return from the state in which the traveling restric 
tions for traveling impossibility are imposed can be effected 
by conducting a predetermined cancel operation on the 
information input Section 4a of the management machine 4 
or conducting a predetermined cancel operation on the 
information input Section 2c of the controller 2. The race 
control Section 4.0a of the management machine 4 conducts 
monitoring in the manual management procedure to deter 
mine whether Such cancel operation has been conducted on 
the traveling impossibility state (step S74). If the cancel 
operation has been conducted, then the race control Section 
4.0a orders the transmission data generation section 40b to 
generate information for canceling the traveling restrictions 
caused by the traveling impossibility state (step S75). As a 
result, the information for canceling the traveling restric 
tions is transmitted to each controller 2. Upon receiving the 
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information for canceling the traveling restrictions, the 
Steering information control Section 10a in the controller 2 
Switches the map data to, for example, map data used 
immediately before the traveling restrictions based on the 
traveling impossibility State were imposed, and the race is 
continued. Each controller 2 may be adapted to Select map 
data Set as the initial value. While the user conducts opera 
tion of notifying the controller 2 of the traveling impossi 
bility State in the above described manual management 
procedure, the user may conduct Such an operation for the 
information input Section 4a of the management input 
Section 4a. 

0085. The present invention is not limited to the embodi 
ment heretofore described, but it can be embodied in various 
forms. For example, the following variants are considerable. 
0.086 (1) It is possible to omit the management machine 
4, and implement various kinds of processing by commu 
nication between the controller 2 and the automobile model 
3. 

0087 (2) In the case where each controller 2 has received 
traveling impossibility notification information, each con 
troller 2 forcibly selects the velocity map N. As a result, the 
Same traveling restrictions as those described above can be 
implemented. 

0088 (3) A posture detection device such as a slope 
sensor is provided in the automobile model 3. The control 
device 10 of the automobile model 3 determines whether a 
fault Such as lateral turning has occurred. When a fault has 
occurred, the automobile model 3 is made to Send traveling 
impossibility notification information. Upon receiving the 
information, each controller 2 Selects the Velocity map N. In 
this case as well, traveling restrictions similar to those of (2) 
can be implemented. 

0089 (4) Traveling log data is recorded in the manage 
ment machine 4. Traveling restriction information based on 
the traveling log data may be transmitted from the manage 
ment machine 4 to the controller 2. 

0090 (5) Traveling restriction information sent from the 
management machine 4 is received by the automobile model 
3. A change of the action characteristic according to the 
contents of the restrictions may be generated by the control 
device 20 of the automobile mode 13. For example, the 
motor driving control section 20b of the control device 20 of 
the automobile model 3 may compute the product of a 
Velocity Specified by the controller 2 and a predetermined 
ratio as an actual Velocity, and control the traveling motor 22 
on the basis of the computed Velocity. 

0091 Besides, various forms are included in the present 
invention. The model is not limited to the automobile model, 
but the present invention can be applied to various models 
Such as tanks, trains, Ships, airplanes and robots. The acces 
Sory device is not limited to the management machine. For 
example, a device that is disposed on a field on which tanks 
travel or on a track on which trains travel and that conducts 
various actions is included in the concept of the accessory 
device. 

0092. As heretofore described, according to the present 
invention, each of the controller, model and accessory 
device has a radio communication module based on the 
Same Standards. Therefore, it is not necessary to mount a 
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plurality of communication modules on the model, and 
consumption of the battery can be Suppressed. Therefore, the 
Size of the model can be advantageously reduced. In addi 
tion, bilateral data communication among the controller, the 
model and the accessory device is possible. Therefore, 
various data can be exchanged among them and various 
controls can be implemented. As a result, the interest of the 
play implemented by the remote control of the model can be 
enhanced. 

What is claimed is: 
1. A remote control toy System comprising: 
a plurality of Sets, each Set including a controller and a 

model controlled based on data transmitted from the 
controller, the transmitted data corresponding to an 
operation of the controller; and 

an accessory device, provided Separately from the con 
trollers and the models, for conducting data communi 
cation with the controllers and the models, 

wherein each of the controllers, the models, and the 
accessory device Separately comprises: 

a radio communication module for executing the data 
communication and for conducting bilateral data com 
munication; and 

a control device for implementing various controls based 
on data communication conducted through the radio 
communication module. 

2. The remote control toy System according to claim 1, 
wherein the control device of the accessory device com 
prises: 

a device for receiving data Sent from the controller or the 
model, through the radio communication module, 

a device for executing a procedure based on information 
contained in the received data; and 

a device for generating data corresponding to a result of 
the procedure and Sending the data through the radio 
communication module. 

3. The remote control toy System according to claim 1, 
wherein 

the accessory device comprises an information input 
Section for accepting input from the controller, and 

the control device of the accessory device comprises: 
a device for executing a predetermined procedure based 
on information input from the information input Sec 
tion; and 

a device for generating data corresponding to a result of 
the procedure and Sending the data through the radio 
communication module. 

4. The remote control toy System according to claim 2, 
wherein the control device of the controller comprises: 

a device for receiving the data Sent from the accessory 
device, through the radio communication module; and 

a device for executing a predetermined procedure based 
on the received data. 
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5. The remote control toy System according to claim 4, 
wherein 

the Sending device of the control device of the accessory 
device is configured to generate and Send broadcast 
data intended for a plurality of controllers, and 

the receiving device of the control device of each con 
troller is configured to receive the broadcast data, and 

the executing device of the control device of each con 
troller is configured to execute a predetermined proce 
dure common to all the controllers for which the 
broadcast data is intended. 

6. The remote control toy System according to claim 2, 
wherein the control device of the model comprises: 

a device for receiving data Sent from the accessory device, 
through the radio communication module; and 

a device for executing a predetermined procedure based 
on the received data. 

7. The remote control toy System according to claim 6, 
wherein 

the Sending device of the control device of the accessory 
device is configured to generate and Send broadcast 
data intended for a plurality of models, and 

the receiving device of the control device of each model 
is configured to receive the broadcast data, and 

the executing device of the control device of each model 
is configured to execute a predetermined procedure 
common to all the models for which the broadcast data 
is intended. 

8. The remote control toy System according to claim 1, 
wherein 

each model comprises a detection device for Outputting a 
Signal correlated to a play Situation of the System, 

the control device of each model comprises: 
a device for effecting a predetermined decision concern 

ing the play situation based on the output Signal of the 
detection device; and 

a device for generating data corresponding to a result of 
the decision and Sending the data through the radio 
communication module, 

the control device of the accessory device comprises: 

a device for receiving data Sent from the model to be 
asSociated with the output Signal of the detection 
device, through the radio communication module, 

a device for determining restrictions concerning an action 
of at least one model, based on the received data, and 

a device for generating data corresponding to the deter 
mined restrictions and Sending the generated data 
through the radio communication module, and 

the control device of the controller or the model com 
prises: 

a device for receiving data corresponding to the restric 
tions Sent from the accessory device, through the radio 
communication module, and 
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a device for Setting a corresponding relationship between 
the operation of the controller and the action of the 
model based on the received data. 

9. The remote control toy System according to claim 8, 
wherein the device for Setting a corresponding relationship 
between the operation of the controller and the action of the 
model changes a corresponding relationship between a 
quantity of an operation of the controller concerning a 
Specific action of the model and a quantity of control 
concerning the Specific action of the model according to the 
restrictions. 

10. The remote control toy System according to claim 1, 
wherein the radio communication module is based on Blue 
tooth Standards. 

11. A remote control toy System comprising: 

a controller; and 
a model controlled based on data transmitted from the 

controller, the transmitted data corresponding to an 
operation of the controller; and 

each of the controller and the model comprises: 
a radio communication module based on Bluetooth Stan 

dards, the module Serving as a device for executing 
communication between the controller and the model; 
and 

a control device for executing remote control based on 
data communication conducted through the radio com 
munication module. 

12. The remote control toy System according to claim 11, 
wherein 

the model comprises a detection device for Outputting a 
Signal correlated to a play of the System, 

the control device of the model comprises: 
a device for effecting a predetermined decision concern 

ing the play based on the output signal of the detection 
device; and 

a device for generating data corresponding to a result of 
the decision and Sending the data through the radio 
communication module, 

the control device of the controller comprises: 
a device for receiving data Sent from the model, through 

the radio communication module; and 

a device for executing a predetermined procedure based 
on the received data. 

13. A controller for remote-controlling a model, the 
controller comprising: 

an operation input Section for accepting a steering opera 
tion of the controller on the model; 

a radio communication module based on Bluetooth Stan 
dards, the module Serving as a device for executing 
bilateral data communication between the controller 
and the model; and 

a control device for implementing various controls based 
on data communication conducted through the radio 
communication module, 
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wherein the control device comprises: 
a device for determining Steering information to corre 

spond to a State of the operation input Section; 
a device for generating data containing the determined 

Steering information and Sending the data through the 
radio communication module; 

a device for receiving data Sent from outside, through the 
radio communication module; and 

a device for executing a predetermined procedure based 
on the received data. 

14. A model remotely controlled based on Steering infor 
mation transmitted from a controller, the model comprising: 

a driving Source for implementing a predetermined action; 
a radio communication module based on Bluetooth Stan 

dards, the module Serving as a device for executing 
bilateral data communication between the model and 
the controller; and 

a detection device for Outputting a signal correlated to a 
play of the model, 

a control device for implementing various controls based 
on data communication conducted through the radio 
communication module, 

wherein the control device comprises: 
a device for receiving data containing the Steering infor 

mation transmitted from the controller, through the 
radio communication module; 

a device for controlling an action of the driving Source 
based on the Steering information; 

a device for effecting a predetermined decision concern 
ing the play based on the output signal of the detection 
device; and 

a device for generating data corresponding to a result of 
the decision and Sending the data through the radio 
communication module. 

15. An accessory device used in combination with a 
controller and a model remotely controlled based on data 
transmitted from the controller, the accessory device com 
prising: 

a radio communication module based on Bluetooth Stan 
dards, the module Serving as a device for executing 
bilateral data communication between the accessory 
device and the controller and between the accessory 
device and the model; and 

a control device for implementing various controls based 
on data communication conducted through the radio 
communication module, 

wherein the control device comprises: 
a device for receiving data Sent from the controller or the 

model, through the radio communication module, 
a device for executing a procedure based on information 

contained in the received data; and 

a device for generating data corresponding to a result of 
the procedure and Sending the data through the radio 
communication module. 
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16. An accessory device used in combination with a an information input Section for accepting an information 
controller and a model remotely controlled based on data input from the controller, 
transmitted from the controller, the accessory device com prising: wherein the control device comprises: 

a device for executing a predetermined procedure based 
on information input from the information input Sec 
tion; and 

a radio communication module based on Bluetooth Stan 
dards, the module Serving as a device for executing 
bilateral data communication between the accessory 
device and the controller and between the accessory a device for generating data corresponding to a result of 
device and the model; the procedure and Sending the data through the radio 

a control device for implementing various controls based communication module. 
on data communication conducted through the radio 
communication module, and k . . . . 


