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(57] ABSTRACT 

A vehicle onboard device having characteristics capable of 
being changed communicates with a vehicle to set a char­
acteristic value to an optimum value. Parameters for setting 
conditions of an electronic device are called out of an 
E2PROM 14; of the vehicle 10; and are transmitted to a 
technology center 40 via a dealer 201, and an information 
center 301 . Each dealer 201' the information center 301' and 
the technology center 40 accumulate the parameters. The 
technology center 40 can collect the parameters of numerous 
vehicles and characteristic values for electronic control of 
each of the vehicles and can calculate newest and optimum 
parameters. The technology center 40 transmits this newest 
and optimum vehicle information to the vehicle 10,:, and 
each vehicle updates the parameters thereof to these newest 
and optimum parameters. Accordingly, the parameters of the 
vehicle are set as the newest parameters. 

13 Claims, 15 Drawing Sheets 
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VEHICLE INFORMATION 
COMMUNICATION DEVICE AND VEHICLE 

INFORMATION COMMUNICATION SYSTEM 

2 
characteristic values of the ECU governing the new vehicle 
onboard device are different or are unrecorded. Accordingly, 
it is necessary to set at least the pertinent characteristic 
values every time the vehicle onboard device is replaced 

TECHNICAL FIELD 5 with a new device or other parts . 

1l1e present invention relates to a vehicle infonnation 
communication device and a vehicle information commu­
nication system, and particularly re lates lo a vehicle infor­
mation communication device and a vehicle infonnation 

However, in the conventional system, the characteristic 
values for electronic control of the vehicle are obtained and 
are maintained and checked in accordance with the sugges­
tion of the ana lyzed results of the service cen ter. 

communication system communicating information with a 10 Accordingly, it is necessary to perform a complicated opera­
vehicle when characteristics of a vehicle onboard device tion in which the characteristics of all vehicle onboard 
which characteristics are capable of being changed are 
changed intentionally by a user, or by geographical factors, 
etc. 

devices are obtained and the pertinent characteristic values 
in the maintenance and checking are set to suitable values 
every time a vehicle onboard device is replaced with a new 

15 device or with another part. 
BACKGROUND ART 

In recent years, a plurality of electronic control units 
(hereinafter, called ECUs) have been mounted in a vehicle. 
This plurality of ECUs are connected lo each other by a bus 
so that a local area network (hereinafter, called a LAN) is 
constructed. Data can be communicated between these 
ECUs. 

Each of the plurality of ECUs controls the characteristics 
of a vehicle onboard device. Characteristic values for deter­
mining the characteristics of the vehicle onboard devices 
governed by of each ECU is stored in that ECUs. For 
example, when the vehicle onboard device is a headlamp, 
there is an ECU for controlling a turning-on operation in 
which the headlamp is automatically turned on when the 
vehicle enters a tunne l and is also automatically turned on in 
the evening, etc. In this case, the headlamp is turned on when 
illuminance from an illuminance sensor is Jess than a 
predetermined value. This automatic turning-on time, i.e., 
the predetermined illuminance value can be set as a different 

35 
value in depending on the user and the local area. 
Accordingly, there are cases in which a change in the 
predetermined illuminance value is required. 

Further, I.here are now vehicles capable of being equipped 
with controllers such as a telephone system, a navigation 
system, a TV system, etc., and information according to the 
tastes of the main user, e.g. the driver, may be recorded to 

20 each of these controllers. This information may consist of 
personal infonnation such as a rest of telephone numbers, 
address data, a list of recorded locations relating to desti­
nations of the navigation system, etc. set by an individual. 
This personal infonnation is not as widely used as the 

25 control information, but there is a desire for temporarily and 
reliably holding this personal information. 

However, in the conventional system, the characteristic 
value of the individual vehicle can be maintained and 
checked, but no non-general use information such as per-

30 sonal information can be held. 

A general control system for an automobile is proposed as 
a system capable of changing the control parameter program 40 
of each of the ECUs mounted in such a vehicle in accor­
dance with a user's taste (see Japanese Patent Application 
Laid-Open (JP-A) No. 6-219187). In this technique, a char­
acteristic value for electronic control of the vehicle is 
obtained by a controller and is sent to a service center and 45 
the analyzed results of the characteristic value can be shown 
to a driver. Further, it is possible lo maintain and check the 
characteristic value as to whether or not there is a problem 
with the characteristic value proper to the vehicle. 

In consideration of the above facts , an object of the 
present invention is to provide a vehicle information com­
munication device and a vehicle information communica­
tion system capable of communicating with a vehicle lo set 
a characteristic value of a vehicle onboard device capable of 
changing the characteristics to their optimum values. 

Further, in addition to the above object, another object of 
the present invention is to provide a vehicle information 
communication device and a vehicle information commu­
nication system capable of s imply setting the characteristics 
of the vehicle onboard device capable of changing the 
characteristics. 

DISCLOSURE OF INVENTION 

To achieve the above objects, a vehicle information 
communication device in the invention described in claim 1 
comprises control means for a vehicle which is mounted in 
the vehicle and is connected to a vehicle onboard device 

However, in the conventional system, the characteristic 50 having characteristics capable of being changed, and which 
values of the individual vehicle can be maintained and stores characteristic values fo r determining the characteris-
checked, but characteristics arising from the intentions of the tics of the vehicle onboard device and controls the charac-
user of from the local geography can be automatically teristics of the vehicle onboard device using these charac-
refiected. Further, the characteristic values of the individual teristic values; and communication control means which can 
vehicle can be maintained and checked, but characteristics 55 be connected to said control means for a vehicle, and which 
arising from the intentions of the user or from the local stores characteristic values for determining characteristics of 
geography cannot be reflected. Furthermore, the character- said vehicle onboard device, including previously predeler-
istic values must be finely adjusted for each individual mined characteristic values of said control means for a 
vehicle. For example, changes in the characteristics arising vehicle, and also reads characteristic values stored in said 
from the tastes of many users and the characteristic values 60 control means for a vehicle and obtains stored characteristic 
of a particu.lar vehicle are continually changing. val.ues corresponding to the read characteristic values, and 
Accordingly, the user's intentious, etc. canuot be reflected updates characteristic values stored in said control means for 
by ouly simply maintaining and checking the characteristic a vehicle to said obtaiued characteristic values. 
values. In the vehicle information communication device 

Further, there is a case in which the vehicle onboard 65 described in claim 1, the invention described in claim 2 is 
device is replaced with a new device or other parts due to the characterized in that said communication control means 
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information including previously determined characteristic 
values of said control means for a vehicle and reads char­
acteristic values stored in said control means for a vehicle as 
vehicle information and obtains accumulated vehicle infor­
mation corresponding to read vehicle information, and 
updates characteristic values stored in said control means for 
a vehicle with characteristic values included in the obtained 
vehicle information. 

In the vehicle information communication device 
described in claim 2, the invention described in claim 3 is 
characterized in tbat said communication control means 
comprises accumulating means for accumulating the vehicle 
information including previously determined characteristic 
values of said control means for a vehicle; and communi­
cation control means which is connected to said control 
means fo r a vehicle and said accumulating means and reads 
the characteristic values stored in said control means for a 
vebicle as vehicle information and obtains the vehicle infor­
mation accumulated in said accumulating means and which 
corresponds to read vehicle information, and updates char­
acteristic values stored in said control means for a vehicle lo 
characteristic values included in the obtained vehicle infor­
mation. 

In th e vehicle information communication device 
described in claim 2 or 3, lhe invention described in claim 
4 is characterized in that said control means for a vehicle is 
connected via a local area network for a vehicle lo a plurality 
of vehicle onboard devices each of whose characteristics are 
capable of being altered, and stores each characteristic value 
for determining each of the characteristics of said plurality 
of vehicle onboard devices, and controls the characteristics 
of each of said plurality of vehicle on board devices by each 
characlerislic value. 

4 
is connected to said control means for a vehicle by wireless 
communication using a mobile wireless telephone circuit. 

In the vehicle information communication device 
described in claim 1, the invention described in claim 9 is 

5 characterized in that said control means for a vehicle com­
prises a plurality of device control means each controlling 
characteristics for determining characteristics of each 
vehicle onboard devi.ce governed by eacb device control 
means, and each device control means stores characteristic 

10 
values for determining characteristics of said vehicle 
onboard devices as main characteris tic values in memory 
means, and the memory means is capable of storing char­
acteristic values for determining characteristics of another 
vehicle onboard device as subcharacteristic values, and 
controls characteristics of a governed vehicle onboard 

15 device on the basis of the main characteristic value stored in 
the memory means; and said communication control means 
comprises register means for storing characteristic values of 
the governed vehicle onboard devices in each of the memory 
means of said device control means as the main character-

20 istic values and storing main characteristic values other than 
the main characteristic values to be stored in at least one of 
said memory means in this memory means as subcharacter­
istic values; and update means which obtains the main 
characteristic values and the subcharacterislic values stored 

25 in each of the memory means of said device control means, 
and calculates the main characteristic values of the device 
control means relative to the obtained subcharacteristic 
values on the basis of the obtained subcharacteristic values 
and the main characteristic values stored in the memory 

30 means of the device control means relative to these sub­
characterislic values, and updates the main characteristic 
values of the memory means of said device control means to 
the calculated main characteristic values. 

In th e vehicle information communication device 
35 

described in any one of claims 2 to 4, the invention described 

In the vehicle information communication device 
described in claim 9, the invention described in claim 10 is 
characterized in that the vehicle information communication 
device further comprises changing means for changing main 
characteristic values stored in said memory means wherein, 
when the main characteri5tic values are changed by said 

in claim 5 is characterized in that said accumulating means 
accumulates vehicle information calcuJated on the basis of 
information of a plurality of vehicles read by said commu­
nication control means. 

40 changing means, said register means stores in main charac­
teristic values in the memory means aparl from the memory 
means having the changed main characteristic values as the 
subcharacteristic values. 

In the vehicle information communication device 
described in claim 1, the invention described in claim 6 is 
characterized in that said communication control means is 
provided externally of said vehicle and can be connected to 
said control means for a vehicle by wireless communication 45 
and comprises receiving means for receiving said informa­
tion bv said communication control means from said control 
mean~ for a vehicle, and transmitting means for transmitting 
said information to said control means for a vehicle; and, 
when information including characteristic values is trans- 50 
milted and received between said control means for a 
vehicle and said communication control means, said receiv­
ing means and said transmitting means simultaneously per­
form at least one portion of the reception of said information 
in said receiving means and the transmission of said infor- 55 
malion in said transmitting means. 

In th e vehicle information communication device 
described in claim 6, the invention described in claim 7 is 
characterized in that said communication control means 
receives request information requested from a vehicle from 60 

said control means for a vehicle, and transmits response 
information expressing a response to said request informa­
tion from said communication control means to said control 
means for a vehicle. 

In tb e vehicle information communication device 65 

described in claim 6 or 7, the invention described in claim 

In the vehicle informatiou communication device 
described in claim 9 or 10, the invention described in claim 
11 is characterized in that the plurality of device control 
means of said control means for a vehicle are connected to 
each other by a local area network for a vehicle. 

The invention described in claim 12 resides in a vehicle 
information communication system characterized in that 
information is communicated between control means for a 
vehicle for controlling characteristics of a vehicle onboard 
device mounted in the vehicle using of characteristic values 
for determining the characteristics of the vehicle onboard 
device and characteristic value memory meaus provided 
externally of said vehicle and s toring said characteristic 
values, wherein: characteristic values for determining the 
characteristics of said vehicle onboard device, including 
previously determined characteristic values of said control 
means for a vehicle are stored in said characteristic value 
memory means; the characteristic values stored in said 
control means for a vehicle are read; the characteristic 
values corresponding to the read characteristic values and 
stored in said characteristic values memory means are 
obtained; and the characteristic values stored in said control 
means for a vehicle are updated to said obtained character-
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TI1e invention described in claim 13 resides in a vehicle 
information communication system characterized in that 
information is communicated between control means for a 
vehicle for controlling characteristics of a vehicle onboard 
device mounted in the vehicle using characteristic values for 5 
determining the characteristics of the vehicle onboard device 
and characteristic value memory means provided externally 
of said vehicle and storing said characteristic values, 
wherein the vehicle information communication system 
simultaneously performs at least one portion of each of 10 
processing for receiving information including said charac­
teristic values from said control means for a vehicle con­
nected by wireless communication, and processing for trans­
mitting information including said characteristic values to 
said control means for a vehicle connected by wireless 15 
communication. 

The invention described in claim 14 resides in a vehicle 
information communication system characterized in that 
information is communicated between control means for a 
vehicle for controlling characteristics of a vehicle onboard 20 

device mounted in the vehicle using characteristic values for 
determining the characteristics of the vehicle onboard device 
and characteristic vaJue memory means provided externally 
of said vehicle and storing said characteristic values, 
wherein: said control means for a vehicle comprises a 25 

plurality of device control means each controlling charac­
teristics for determining the characteristics of each vehicle 
onboard device governed by the device control means and 
each device control means stores characteristic values for 
determining the characteristics of said vehicle onboard 30 

device as main characteristic values, and has memory means 
capable of storing characteristic values for determining 
characteristics of another vehicle onboard device as sub­
characteristic values, and controls the characteristics of the 
governed vehicle onboard device on the basis of the main 35 

characteristic values stored in the memory means; said 
control means for a vehicle stores the characteristic values of 
the governed vehicle on board device in each of the memory 
means of said device control means as main characteristic 
values, and stores main characteristic values other than the 40 

main characteristic values to be stored in at least one of said 
memory means in this memory means as subcharacteristic 
values; and said control means for a vehicle obtains the main 
characteristic values and the subcharacteristic values stored 

6 
guiding device may consist of display ranges of destinations 
and map information, etc. This control means for the vehicle 
can be connected to the communication control means. This 
communication control means stores the characteristic val­
ues for determining the characteristics of the vehicle 
onboard device including the previously determined char-
acteristic values of the control means for the vehicle. The 
communication control means reads the characteristic val­
ues stored in the control means for the vehicle and obtains 
the stored characteristic values corresponding to the read 
characteristic values. The communication control means 
also updates the characteristic values stored in the control 
means for the vehicle to the obtained characteristic values. 
Thus, the characteristic values stored in the control means 
for the vehicle are read and the corresponding characteristic 
values are obtained and updated so that the characteristic 
values stored in the control means for the vehicle can be 
updated to optimum characteristic values and the character­
istic values of the control means for the vehicle can be 
adjusted to the best state. 

In the invention of claim 2, as mentioned above, the 
control means for the vehicle controls the characteristics of 
the vehicle onboard device such as a interior electric 
mounted device such as a headlamp device, etc. mounted in 
the vehicle, a chassis device, etc. such as a suspension 
device, etc. by the stored characteristic values. There is an 
ECU for performing control governing each of these vehicle 
onboard devices in this control means for the vehicle. This 
control means for a vehicle is connected to the communi-
cation control means. This communication control means 
can be connected to accumulating means for accumulating 
vehicle information including the previously determined 
characteristic values of the control means for a vehicle. The 
accumulating means consists of a technology center and a 
central processing center for collecting various kinds of 
technical information, etc. In the vehicle information, the 
type of vehicle having the characteristic values can be set as 
attribute information with respect to the characteristic val­
ues. 

It is possibl.e to treat the characteristic values in accor-
dance with the type of car by adding the type of car to the 
vehicle information even when the characteristic values are 
different for each type of car. The communication control 
means reads the characteristic values stored in the control 

45 means for the vehicle as vehicle information and obtains the 
vehicle information accumulated in the accumulating means 
and corresponding to the read vehicle information. The 
vehicle information can be read when the characteristics of 

in each of the memory means of said device control means, 
and calculates the main characteristic values of the device 
control means relative to the obtained subcharacteristic 
values on the basis of the obtained subcharacteristic values 
and the main characteristic values stored in the memory 
means of the device control means relative to these sub- 50 

characteristic values, and updates the calculated main char­
acteristic value to the main characteristic values of the 
memory means of said device control means. 

In the invention of claim 1, the control means for the 
vehicle controls the characteristics of a vehicle onboard 
device mounted in the vehicle by the stored characteristic 
values. Vehicle onboard devices include interior electric 
mounted devices such as a headlamp device, etc., chassis 
devices such as a suspension device, etc. Guiding devices 
such as a communication device, a navigation system, etc. 
capable of changing characteristic values of a telephone and 
the like provided within the vehicle can be adopted as a 
vehicle onboard device. The characteristic values of these 
communication devices may consist of a telephone directory 
for storing dial numbers determined in advance and regis­
tered by a user, sound volumes at the time of 

the vehicle onboard device are adjusted by a dealer, etc. 
The communication control means also updates the char-

acteristic values stored in the control means for the vehicle 
to characteristic values included in the obtained vehicle 
information. The communication control means consists of 
a controller of a dealer, an automobile inspection place, etc. 

55 able to be connected to the vehicle and able to be also 
connected to the technology center, etc. by a telephone 
circuit etc. Thus, the characteristic values stored in the 
control means for the vehicle are read and the corresponding 
vehicle information is obtained and the characteristic values 

60 are updated so that the characteristic values stored in the 
control means for the vehicle can be updated lo optimum 
characteristic values and the characteristic values of the 
control means for a vehicle can be adjusted to the best state. 

In the invention of claim 3, the communication control 
65 means is connected to the control means for the vehicle and 

the accumulating means. The communication control means 



6,127,947 
7 

the vehicle as vehicle information and obtains the vehicle 
information accumulated in the accumulating means and 
corresponding to the read vehide information. The commu­
nication control means then updates the characteristic value 
stored to tbe cont.ml means for the vehicle to a characteristic 5 
value included in the obtained vehicle information. Thus, the 
characteristic value stored to the control means for the 
vehicle is read and the corresponding vehicle information 
accumulated in the accumulating means is obtained and the 
characteristic value is updated. Accordingly, the character-

10 
istic value stored to the control means for the vehicle can be 
updated to an optimum characteristic value and the charac­
teristic value of the control means for the vehicle can be 
adjusted to a best state. 

There are a plurality of vehicle ouboard devices con- 15 
nected to each other by a local area network for the vehicle 
within the vehicle and constmcted such that operations of 
the respective vehicle onboard devices are generalized and 
managed within the vehicle. In this case, there is a case in 
which the characteristic value is stored together when char- 20 
acteristics of the individual vehicle onboard devices are 
changed. Therefore, as described in claim 4, if said control 
means for the vehicle is connected to the plurality of vehicle 
onboard devices capable of respectively changing charac­
teristics by the local area network for the vehicle and each 25 
characteristic value for determining the characteristics of 
each of said plurality of vehicle onboard devices is stored 
and the characteristics of each of said plurality of vehicle 
onboard devices are controlled by this each characteristic 
value, the characteristic value corresponding to each of the 30 
plurality of vehicle onboard devices can be requested and 
managed together. 

35 

8 
receiving means for receiving information from the control 
means for the vehicle by the commuuication control means, 
and transmitting means for transmitting said information to 
said control means for the vehicle. When this communica­
tion control means transmits and receives information 
including the characteristic value between the control means 
for the vehicle and the communication control means, the 
receiving means and the transmitting means simultaneously 
perform at least one portion of the reception of the infor­
mation in the receiving means and the transmis.sion of the 
information in the transmitting means. Thus, the communi­
cation control means can simultaneously transmit and 
receive the information bidirectionally so that the commu­
nication load is reduced. 

When the above information is transmitted and received, 
it is necessary to confirm the requested information on both 
sides so as to reliably transmit and receive the requested 
information. Therefore, as described in claim 7, said com­
munication control means receives the request information 
requested from a vehicle side from the control means for the 
vehicle, and transmits reply information showing a reply to 
the request information from the communication control 
means to the control means for the vehicle. Thus, the reply 
to the request can be reliably obtained. 

As described in claim 8, said communication control 
means is connected to the control means for the vehicle by 
wireless communication using a moving wireless telephone 
line so that the wireless communication can be easily 
performed. 

There is a case in which the number of vehicle onboard 
devices is increased and the vehicle onboard device is 
partially exchanged for a new kind of vehicle onboard 
device and is exchanged for the same kind of vehicle 
onboard device and a s imilar kind of vehicle on board device 
to make a repair. In this case, the characteristic value must 
be again determined. Therefore, in claim 9, the characteristic 
value of the vehicle onboard device is stored to a device 
except for the device in charge of this characteristic value so 

40 
that backup can be performed. 

In a vehicle dealer for treating many vehicles, it is 
pos.sible to collect many characteristic values for electronic 
control of electronic devices mounted to each vehicle. These 
many characteristic values include many characteristic val­
ues changed so far by a user's intention and area character­
istics. Accordingly, as described in claim 5, if said accumu­
lating means accumulates vehicle information calculated on 
the basis of information of a plurality of vehicles read by 
said communication control means, the vehicle information 
including the characteristic values can be set to be newest 
and easily accumulated. Further, a tendency to the charac­
teristic values at a collecting time point can be also calcu­
lated on the basis of the collected characteristic values. Ao 45 
optimum characteristic value, e.g., a characteristic value 
intended by a user in the future can be predicted from this 
tendency so that the characteristic value of the vehicle 
onboard device can be set to a newest characteristic value. 

Namely, in the invention of claim 9, the control means for 
the vehicle mounted to the vehicle i<> constructed by a 
plurality of device control means. Each of the device control 
means has a memory means. The memory means can store 
a characteristic value for determining characteristics of the 
vehicle onboard device capable of changing the character­
istics as a main characteristic value. The memory means can 
also store a characteristic value for determining character­
istics of another vehicle onboard device as a subcharacter-

50 istic value. The device control means controls the charac­
teristics of the vehicle onboard device in charge on the basis 
of the main characteristic value stored to the memory means. 
This main characteristic value and the subcharacteristic 

Here, when information is transmitted and received 
between the vehicle and its exterior, this information is 
generally transmitted and received in a communication 
condition along a predetermined protocol. ln the case of 
communication for transmitting and receiving information, 
the reception and the transmission are normally exclusive 55 

and one of the reception and the transmission is performed 

value are stored by a regis ter means connected such that data 
can be communicated. Namely, the characteristic value of 
the vehicle onboard device in charge of each of tbe memory 
means of the device control means is stored as the main 
characteristic value, and at least one of the plurality of 
memory means stores a main characteristic value except for 
the main characteristic value of this memory means as the 
subcbaracteristic value. 

by using a line. Therefore, in the case of the information 
transmission and reception, a receiving side requests a 
receipt and then waits for this receipt. Further, when a 
transmilting side transmits requested information, no trans- 60 

milting s ide can receive the next request so that a commu­
nication load is increased. An update means obtains tbe main characteristic value 

and the subcharacteristic value stored to each of the memory 
means of the device control means. The update means also 

65 calculates the main characteristic value of the device control 
means relative to this subcharacteristic value on the basis of 

1berefore, in the invention of claim 6, information can be 
simultaneously transmitted and received bidirectionally. 
Namely, the communication control means arranged outside 
said vehicle can be connected to the control means for the 
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devices is generalized and managed within the vehicle. No 
other new constructions are required if the characteristic 
value of each of these individual vehicle onboard devices is 
stored and transmitted and received between the plurality of 

teristic value stored to the memory means of the device 
control means relative to this obtained subcharacteristic 
value. For example, the subcharacteristic value memorized 
in another device control means and stored to a specific 
device control means can be set to the main characteristic 
value. 

s vehicle onboard devices. 
Therefore, as described in claim 11, if said plurality of 

device control means are connected to each other by the 
local area network for the vehicle, the characteristic value 
can be stored and transmitted and received between the 

10 device control means in charge of the respective a plurality 
of vehicle onboard devices. 

When the main characteristic value memorized to the 
specific device control means is different from the main 
characteristic value memorized as the subcharacteristic 
value in another device control means and stored to the 
specific device control means from compared results, a 
newest main characteristic value can be set to the main 
characteristic value. Further, when the main characteristic 
value memorized to the specific device control means is 
different from tbe main characteristic value memorized as 15 

the subcharacteristic value in a plurality of other device 
control means and stored to the specific device control 
means from compared results, a newest main characteristic 
value and a main characteristic value having high probabil-
ity in expectation can be set to the main characteristic value. 20 

The update means updates the calculated main characteristic 
value as a main characteristic value of the memory means of 
the device control means. Accordingly, tbe stored main 
characteristic value can be obtained from another device 
control means and can be set to be perfect even when the 25 

main characteristic value memorized in the memory means 
of the specific device control means is imperfect. 

As described in clain1 10, said vehicle information com­
munication device can further have a changing means for 

30 changing the main characteristic value stored to the memory 
means. In this case, the register means stores the main 
characteristic value to a memory means except for the 
memory means changed al a changing ti.me of the main 
characteristic value changed by the changing means as a 

35 subcharacteristic value. Accordingly, when the main char­
acteristic value is changed, this main characteristic value is 
stored to the memory means except for the changed memory 
means as the subcharacteristic value. Therefore, the main 
characteristic value at the changing time point is stored. 

40 
When a device controller is exchanged, there is a case in 

which no main characteristic value is stored to the memory 
means. In this case, the subcharacteristic value memorized 
in another device control means and stored to a specific 
device control means is set to the main characteristic value. 

45 
A newest subcharacteristic value and a subcharacteristic 
value having high probability in expectation from the sub­
characteristic values stored to a plurality of other device 
control means are set to tbe main characteristic value, and 
this main characteristic value is updated by the update 

50 
means as a main characteristic value of the memory means 
of the device control means. 

When the device control. means is newly connected, i.e., 
when a new device control means different from said plu­
rality of device control means is mounted to the vehicle, said 55 

changing means specifies a device and determines a priority 
order of the device on the basis of the main characteristic 
value stored to the memory means of each of said plurality 
of device control means. Thus, the characteristic value of the 
vehicle onboard device in charge of the new device control 60 

means can be stored as the main characteristic value, and 
this main characteristic value can be also stored to the 
memory means of al least one of the other device control 
means as the subcharacteristic value. 

There are a plurality of vehicle onboard devices con- 65 

nected to each at.her by a local area network for the vehicle 

The above characteristic value is effectively transmitted 
and received in a vehicle information communication sys­
tem for communicating information between a device 
mounted to the vehicle and a device arranged outside the 
vehicle. 

In a vehicle information communication system of claim 
12, information is communicated between control means for 
a vehicle for controlling the characteristics of a vehicle 
onboard device mounted to the vehicle by a characteristic 
val.ue for determining the characteristics of the vehicle 
onboard device and characteristic value memory means 
arranged outside the vehicle and storing the characteristic 
value. 

In this vehicle information communication system, the 
characteristic value for determining the characteristics of the 
vehicle onboard device including a predetermined charac­
teristic value of the control means for the vehicle is stored 
to said characteristic value memory means. Further, the 
characteristic value stored to the control means for the 
vehicle is read, and the characteristic value corresponding to 
the read characteristic value and stored to the characteristic 
val.ue memory means is obtained. The characteristic value 
stored to the control means for the vehicle is updated to said 
obtained characteristic value. 

Thus, the corresponding characteristic value is obtained 
and updated by reading the characteristic value stored to the 
control means for the vehicle. Accordingly, the characteristic 
value stored lo the control means for the vehicle can be 
updated to an optimum characteristic value and the charac­
teristic value of the control means for the vehicle can be 
adjusted to a best state. 

A vehicle information communication system in the 
invention of claim 13 simultaneously performs at least one 
portion of each of processing for receiving information 
including the characteristic value from the control means for 
the vehicle connected by wireless communication, and pro­
cessing for transmitting information including said charac­
teristic value to said control means for the vehicle connected 
bv the wireless communication. Thus, a communication load 
i; reduced since the communication control means can 
simultaneously transmit and receive information bidirec­
tionally. 

Ia a vehicle information communication system of claim 
14, the control means for the vehicle is constructed by a 
plurality of device control means each controlling charac­
teristics for determining the characteristics of each vehicle 
onboard device in charge. Each device control means stores 
the characteristic value for determining the characteristics of 
the vehicle onboard device as a main characteristic value, 
and bas memory means capable of storing a characteristic 
value for determining characteristics of another vehicle 
onboard device as a subcharacteristic value, and controls the 
characteristics of the vehicle onboard device in charge on the 
basis of the main characteristic value stored to the memory 
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TI1e characteristic value of the vehicle ooboard device in 
charge is stored to each of the memory means of these device 
control means as the main characteristic value, and a main 
characteristic value except for the main characteristic value 

12 
control meaos for the vehicle is received, and reply infor­
mation showing a reply to the request information can be 
transmitted from the communication control means to the 
control means for the vehicle. According.ly, the reply to the 

to be stored to at least one of said memory means is stored 5 request can be reliably obtained. 
to this memory means as a subcharacteristic value. The main 
characteristic value and the subcharacteristic value stored to 
each of the memory means of the device control means are 
obtained. The main characteristic value of the device control 
means relative to the obtained subcharacteristic value is 
calculated on the basis of the obtained subcharacteristic 

10 

value and the main ch aracteristic value stored to the memory 
means of the device control means relative to thi5 subchar­
acteristic value. The calculated main characteristic value is 
updated as the main characteristic value of the memory 
means of the device control means. 

Io accordauce with the inveution described in claim 8, the 
communication control means is connected to the control 
means for the vehicle by wire communication using a 
moving wireless telephone line so that information can be 
easily wirelessly communicated. 

In accordance with the invention described in claim 9, the 
subcharacteristic value stored to another device control 
means is read and the main characteristic value of the self 
device control means is updated. Accordingly, the main 

15 characteristic value to be stored to the device control means 
Accordingly, the stored main characteristic value can be 

obtained from another device control means and can be set 
to be perfect even when the main characteristic value stored 

can be updated to an optimum characteristic value so that the 
characteristic value of the device control means can be 
adjusted to a best state. 

to the memory means of a specific device control means is 
imperfect. 20 

In accordance with the invention described in claim 10, 
when the main characteristic value is changed by the chang­
ing meaus for changing the main characteristic value, the 
register means stores the main characteristic value to another 
memory means as a subcharacteristic value. Accordingly, 

A5 mentioned above, in accordance with the invention 
described in claim 1, the characteristic value stored to the 
control means for the vehicle is read and a corresponding 
characteristic value is obtained and updated so that the 
characteristic value stored to the control means for the 25 

vehicle can be updated to an optimum characteristic value. 
In accordance with the invention described in claim 2, the 

characteristic value stored to the control means for the 
vehicle is read and corresponding vehicle information is 

30 
obtained and the characteristic value is updated. 

the main characteristic value stored as the subcharacteristic 
value can be used as a newest main characteristic value at a 
changing time point. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a block diagram showing the schematic con­
struction of an information communication system for a 
vehicle in accordance with a first embodiment of the present 
invention. 

Accordingly, the characteristic value stored to the control 
means for the vehicle can be updated to an optimum 
characteristic value and the characteristic value of the con­
trol means for the vehicle can be adjusted to a best state. FIG. 2 is a view showing the schematic construction of an 

35 ECU mounted in a vehicle and the schematic construction of In accordance with the invention described in claim 3, the 
plurality of vehicle onboard devices are connected to each 
other by the local area network for the vehicle, and each of 
the characteristics of the plurabty of vehicle onboard devices 
can be controlled by each characteristic value. Accordingly, 

40 
the characteristic value corresponding to each of the plural-
ity of vehicle onboard devices can be requested and man­
aged together. 

In accordance with the invention described in claim 4, the 
vehicle information calculated on the basis of information of 45 
a plurality of vehicles is accumulated to the accumulating 
means. Accordingly, the vehicle infomiation including the 
characteristic value can be set to be newest and easily 
accumulated. Further, a tendency to the characteristic value 
at its col.lecting time is also calculated and the characteristic 50 
value of the vehicle on board device can be set to an optimum 
characteristic value. 

connected electronic devices. 

FIG. 3 is a flow chart showing a flow of parameter 
processing executed by the ECU of the vehicle. 

FIG. 4 is a flow chart showing a flow of ched.ing 
processing executed by a computer of a dealer. 

FIG. 5 is a flow chart showing a flow of information 
collecting processing executed by the computer of an infor­
mation center. 

FIG. 6 is a flow chart showing a flow of information 
statistics processing executed by the computer of a technol­
ogy center. 

FIG. 7 is a block diagram showing the schematic cou­
struction of an ECU of an information communication 
system for a vehicle in accordance with a second embodi­
ment of the present invention. 

FIG. 8 is a flow chart shov.ring a flow of normal bad.."Up 
processing executed by an ECU of the vehicle. In accordance with the invention described in claim 5, the 

vehicle information calculated on the basis of read informa­
tion of a plurality of vehicles is accumulated to the accu­
mulating means so that the characteristic value, etc. can be 

FIG. 9 is a flow chart showing a flow of backup proces.s-
55 ing executed at a time of online information receiving 

processing executed by an ECU of the vehicle. set to be newest and easily accumulated. Accordingly, a 
tendency to the characteristic value at its collecting time 
point and a characteristic value intended by a user in the 
future, etc. can be predicted on the basis of the collected 60 
characteristic value. 

In accordance with the invention described in claim 6, 
information can be simultaneously transmitted and received 
bidirectionally by the communication control means so that 
a communication load can be reduced. 

In accordance with the invention described in claim 7, 

FIG. 10 is a flow chart showing a flow of backup 
processing executed by the computer of a technology center. 

FIG. 11 is a block diagram showing the schematic con­
struction of an information communication system for a 
vehicle in accordance \lVith a third embodiment of the 
present invention. 

FIG. 12 is a block diagram showing a schematic con-
65 struction of each ECU. 

FIG.13 is a flow chart showing a flow of initial processing 
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FIG. 14 is a flow chart showing a flow of tool processing 
of each ECU. 

FIG. 15 is a flow chart showing a flow of an adjusting 
processing routine of an adjusting device. 

BEST MODE FOR CARRYING OUT TI-IE 
INVENTION 

14 
processing and the like of the vehicle information is stored 
in the ROM in advance so that the accumulation and 
summary processing, the communication processing, and 
the like are performed. 'T'he other dealers 202 to 20,, have 

5 constructions similar to the construction of the dealer 201 

and their explanations are therefore omitted here. 

One example of embodiments of the present invention 
will next be explained in detail with reference to the draw- 10 

ECUs 12,, 12p-, 12k of vehicles 10,, lOi'-, lOk can be 
connected to each of the dealers 201 , 202 ,-, 20,, by a data 
bus. The ECU 12; of the vehicle 10; can be connected to the 
computer 241 of the dealer 201 by the data bus 161 . The 
many vehicles belonging to the dealer 201 can have the ECU 
12,. of each of these many vehicles 10, connected to the data 
bus 161 . 

in gs. 

First Embodiment 

In this embodiment, the present invention is applied to an 
information communication system for a vehicle for chang­
ing the parameters for setting the conditions of an electronic 
device of the vehicle. 

A<> shown in FIG. 1, the information communication 
system for a vehicle serving as a vehicle information com­
munication device bas a technology center 40 governing 
(controlling) general managing control. 1be technology cen­
ter 40 comprises an unillustrated keyboard for inpulling data 
and the like, a computer 44, a CRT 42 for displaying 
calculation results and the like of the computer 44, and a 
memory device 46 for accumulating and storing the vehicle 
information of many vehicles. The computer 44 comprises a 
CPU, ROM, and RAM. A program for performing statistical 
processing, communication processing and the like of the 
vehicle information is stored in the ROM in advance so that 
the statistical processing, the communication processing, 
and the like are performed. A plurality of information centers 
301 , 302 ,- , 30m are connected to the technology center 40 
by a data bus 38. A data bus determined by a standard such 
as 1S09141 may be used as the data bus. 

The information center 301 bas a construction similar to 
that of the technology center 40. Namely, the information 
center 301 comprises an unillustrated keyboard for inputting 
data and the like, a computer 341 , a CRT 321 for displaying 
caluculation results of the computer 341 and the like, and a 
memory device 361 for accumulating and storing the vehicle 
information of many vehicles of a dealer governed by the 
information center 301 . The computer 341 comprises a CPU, 
ROM, and RAM. A program for performing accumulation 
and summary processing, communication processing, and 
the like of the vehicle information is stored in the ROM in 
advance so that the accumulation and summary processing, 
the communication processing, etc. are performed. The 
other information centers 302 lo 30,,, have constructions 
similar to the construction of the information center 301 and 
their explanations are therefore omitted here. 

As shown in FIG. 2, the ECU 12,. of the vehicle 10,. 
JS comprises a microcomputer comprising a CPU 52,., RAM 

54,:. ROM 56,. and an input/output port (1/0) 58, each of 
which is connected to each other by a bus 60,. such that 
commands and data can be transmitted and received. An 
E2PROM 14; for storing parameters (characteristic values) 

20 for setting conditions (setting characteristics) of an elec­
tronic device of the vehicle 10,. is connected to this bus 60;. 

25 

A harness 13,. for connecting to the dealer 201 via the data 
bus 161 is connected to the input/output port 58;. An 
illuminance sensor 64i is connected to this input/output port 
58,.. Further, a speaker device 62,., a suspension device 66;, 
a wiper device 68,. and a meter 70,. capable of having the 
conditions therefor set are connected as electronic devices 
for a vehicle to the input/output port 58,.. Parameters whose 
conditions are to be set for each of the electronic devices are 

30 stored ia the E2PROM 14,. The type of vehicle can be also 
stored in the E2PROM 14,.. 

The parameters whose conditions are to be set for each of 
the above electronic devices include the illuminance value 

35 
of a light controller and the like operated by the illuminance 
sensor 64,., the sound volume for preventing theft generated 
from the speaker device 62;, the sound volume generated 
from the speaker device 62; when the door is locked by a 
wireless control, the value for determining the hardness of 

40 
the suspension device 66,., the operating timing (for 
example, the INT central value) of the wiper device 68, 
during intermittent operation, the operating time of the 
wiper 68,, the brightness value of the meter when the meter 
70,. itself is emitting light (this value is particularly effective 

45 
when, for example, the amount of slanting incident light is 
large in particular countries and regions), the timing (length 
and illuminance) of a headlamp device, and the shift pattern 
of an automatic gear shift device. The parameters of a 
predetermined value are stored in the E2 PROM 14,., but this 

50 
value can be adjusted by requests and commands of a user, 
requests and commands of a dealer, etc. 

Each of the plurality of information centers 301 to 30,,. is 
connected to one or a plurality of controlling dealers 201 , 

202,-, 20" by a data bus. In the example of FIG. 1, the 
information center 301 controls dealers 201 , 202 and is 55 
connected lo each of these dealers 201, 202 by a data bus 281 . 

The information center 301 governs a dealer 20n and is 
connected to this dealer 20n by a data bus 28"'. 

The other vehicles lOj, lOk have constructions sin1ilar to 
the above coostructiou of the vehicle 10, and their explana­
tions are therefore omitted here. 

At least one of the above informa.tion center and the 
technology center functions as an accumulating means of the 
present invention. When the information center, or the 
information center and the technology center function as the 
accumulating means, the dealer constitutes a communication The dealer 201 has a construction similar to that of the 

technology center 40. Namely, the dealer 20] comprises an 
unillustrated keyboard for inputting data and the like, a 
computer 241 , a CRT 221 for displaying caluculation results 
and the like of the computer 241 , and a memory device 261 

60 control means of the present invention. When the technology 
center functions as the accumulating means, the dealer and 
the information center constitute the communication control 
means of the present invention. 

for accumulating and storing vehicle information of many 
vehicles belonging to the dealer 201 . The computer 241 , 65 

comprises a CPU, ROM, and RAM. A program for perform-

An operation of the vehicle information communication 
system in this embodiment will next be explained. In each 
of the veh~icles 10,, lOj, lOk, parameters are set to be stored 
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parameters stored in tbe E2PROM 14, of tbe vehicle 10, are 
read by reading data lransmilled from the vehicle 10;. The 
read data (parameters) is accumulated in a memory device 
261 together with tbe information on the type of vehicle in 

TI1e vehicle 10, is beld by tbe dealer responsible whicb 
this, i.e., the dealer 201 during road-wortbiness inspections, 
repairs, and the like. When the vehicle 10, held by the dealer 
bas a barness 13; thereof connected to an ECU 12; by a 
connector through the operation of the dealer, the ECU 12, 5 the next step 206. A large amount of vehicle information 

comprising the parameters and the information on the type 
of the vehicle 10; belonging lo the dealer 201 is stored in the 
memory device 261 of the dealer 201 by this data accumu­
lation. In the next step 208, a communication request signal 

is set to a checking mode and the parameter processing 
routine of FIG. 3 is executed in tbe ECU 12;. In step 100 of 
FIG. 3, it is judged whether or not the harness connection is 
correctly made. If the harness connection is not correctly 
made and a negative judgment is made, this routine is 
terminated. If, the harness connection is made and an 
affirmative judgment is made in step 100, the existence or 
nonexistence of a data output request signal from the con­
nected dealer 201 is judged in the next step 102, thus 
determining whether or not data is requested. The vehicle 
information communication system is on standby until this 
data reques t is made (a negative judgment in step 102). 
When the data request is made (an affirmative judgment in 
step 102), data is read by reading the parameters stored in the 
E2 PROM 14; in the next step 104. The read data 20 

(parameters) is transmitted to the dealer 201 through the data 
bus 161 in the next step 106. The parameter added the 
information of the type of vehicle thereto may be also 
transmitted as vehicle information (data) by storing the type 
of vehicle in the E2PROM 14i. 

Next, ii is judged in s tep 108 whether or not a write 
request signal is outputted from the dealer 201. TI1is write 
request signal is a signal showing whether data (described 
later in detail) from the dealer 201 for updating the param­
eters stored in the vehicle 10, is received or not. When the 
write request signal is received and an affirmative judgment 
is made in step 108, this data is received in the next step 109 
and is stored in the E2 PROM 14; in the next step 110 with 
the received data serving as data containing the newest 
parameters. In contrast to this, when no data is received and 
a negative judgment is made in step 108, the routine 
proceeds with no change to step 112. In step 112, the vehicle 
information communication system is on standby until the 
harness 13,, is separated (a negative judgment in step 112). 
When the harness 13i is separated from the above ECU, this 
routine is terminated. 

10 is outputted and the vehicle information, with the informa­
tion on the type of vehicle added to the data read in the above 
step 204, is transmitted as data to the information center 301 

through the data bus 261 . ln this step 208, dealer information 
concerning the dealer 201 itselfs may be added lo the data 

15 transmitted lo the information center 301 . 

Next, it is judged in step 210 whether a data receiving 
request signal from the information center 301 is outputted 
or not. This data receiving request signal is a signal showing 
a request in which data (described later in detail) from the 
information center 301 is received by the dealer 201 . If no 
data receiving reques t signal is received and a negative 
judgment is made in step 210, the routine proceeds to step 
216. In contrast to this, if tbe data receiving request signal 
is received, data is received and accumulated in the memory 

25 device 261 in step 212. In this accumulation, the received 
data may be further added as newest data to data already 
accumulated, or the data already accumulated may be also 
rewritten as the received data. Since this data is the vehicle 
information comprising the type of vehicle and the 

30 parameters, this data may be also classified and accumulated 
in accordance with the type of vehicle. In the nell.1 step 214, 
a write request signal is outputted and data for writing to the 
ECU of the vehicle is outputted and the routine proceeds to 
step 216. In step 214, only the parameters may be outputted. 

35 1ne data received in the above step 212 may be also set as 
data about only the dealer 201 in which no data relative lo 
the vehicle 10; are included. In this case, the data received 
in the step 212 is merely accumulated in the memory device 
261 and the routine proceeds lo step 216. In ihe next step 

40 216, it is judged whether the connector is disconnected or 
not. If the connector is disconnected aad au affirmative 
judgment is made, the routine is terminated. Thus, in the vehicle, the data from the dealer, i.e., the 

newest parameters can be stored in the E2 PROM 14, of the 
vebicle by performing communication processing between 
the vehicle and the dealer. 45 

Thus, since the dealer accumulates data comprising the 
type of vehicle and the parameters read from the vehicle, the 
lransilioa of the parameters of the vehicles belonging to the 
dealer can be predicted by referring to this accumulated 
time-wise hysteresis. Further, the present parameters can 
also be grasped. 

Processing in each of the vehicles lOi, lOk is similar to the 
processing performed in the above vehicle 10, and its 
explanation is therefore omitted here . 

Processing performed in the dealer 201 will next be 50 
explained. 

First, when tbe vebicle 10; is held by the dealer 201 , an 
operator connects the computer 241 and the ECU 12i of the 
vebicle 10; to each other by a connector, sets the checking 
mode by a keyboard operation, and inputs information 55 

concerning the type of the vehicle 10,. Thus, the checking 
processing routine of FIG. 4 is executed in the computer 241 . 

The type of vehicle 10; may be also set to be read from data 
described later. 

In step 200 of FIG. 4, it is judged whether the connector 60 

is correctly connected or not. If the connector is not correctly 
connected and a negative judgment is made, this routine is 
terminated. In contrast to this, if the connector is correctly 
connected and an affirmative judgment is made in step 200, 
a data output request signal showing a request for outputting 65 

parameters is outputted to the connected ECU 12; of the 

Processing in each of dealers 202 to 20,, is similar to the 
above processing performed for the dealer 201 and its 
explanation is therefore omitted here. 

Processing performed in the information center 301 will 
next be explained. In the information center 301 , the infor­
mation collecting processing routine of FIG. 5 is executed in 
the computer 241 al regular predetermined times. 

The dealer 201 connected to the information center 30, 
transmits data comprising the parameters with the informa­
tion on the type of vehicle read from the E2 PROM 14, of the 
vehicle lOi to the information center 301 in checking pro­
cessing (FIG. 4) in the checking mode when the vehicle 10; 
is held in stock as mentioned above (step 208). 

In step 300 of FIG. 5, it is judged whether or not a 
communication request is made by the existence or nonex­
istence of the communication request signal from the dealer 
201 . ff there is no communication request, this routine is 
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request is made, the routine proceeds to step 302. In step 
302, data transmitted from the dealer 201 is read. The read 
data is accumulated in a memory device 361 in the next step 
304. Vehicle infonnation of many dealers governed by the 
information center 301 is stored by this data accumulation in 5 

the memory device 361 of the information center 301. 

Accordingly, the vehicle information of the dealers gov­
erned by the information center, i.e., the type of vehicle and 
the parameters can be accumulated. When dealer informa­
tion is added to the data read in the step 302, this data is 10 

preferably classified and accumulated for every dealer. In the 
next step 306, the communication request signal is outputted 
and the data read in the above step 302 is transmitted to the 
technology center 40 via a data bus 38. 

not. When there is no communication request and a negative 
judgment is made, this routine is terminated. In contrast to 
this, when the communication request is made and an 
affirmative judgment is made in step 400, the routine pro­
ceeds to step 402. In this step 402, data transmitted from the 
information center 301 is read. The read data is accumulated 
in a memory device 46 in the next step 404. The vehicle 
information of the multitude of dealers governed by all the 
information centers is stored bv this data accumulation in the 
memory device 46 of the technology center 40. In the next 
step 406, statistic processing is performed using the data 
read in the above step 402 and the obtained data is stored. 
This statistic processing is processing for calculating the 
newest and optimum parameters from the accumulated data, 
i.e., the type of vehicle and the parameters. The newest and 

Next, it is judged in step 308 whether a data receiving 
request signal is outputted from the technology center 40 or 
not. This data receiving request signal is a signal showing a 
request in which data (described later in detail) from the 
technology center 40 is received by the information center 
301 . When no data receiving request signal is received and 
a negative judgment is made in step 308, the routine 
proceeds to step 314. In contrast to this, if the data receiving 
request signal is received, data is received and accumulated 
in the memory device 361 in step 310. In this accumulation, 
the received data may be further added as newest data to data 
already accumulated, or the data already accumulated may 
be also rewritten as the received data. Since this data is 
vehicle information comprising the type of vehicle and the 
parameters, this data may be aL5o classified and accumulated 
in accordance with the type of vehicle. In the next step 312, 
a data write request signal is outputted and data for writing 
to the memory device of the dealer is outputted and the 
routine proceeds to step 314. The data received in the above 
step 310 may be set as data about only the dealer 201 with 

lS optimum parameters are (may be) parameters showing a 
group of the accumulated data, e.g., parameters having high 
frequency or parameters having averaged, and parameters 
which are estimated as being currently optimum parameters 
calculated from the varying tendencies of parameters which 

20 are determined from the time-wise transition. These param­
eters may of course be calculated in accordance with the 
type of vehicle or may aL5o be calculated for all types of 
vehicles. 

Next, ii is judged in step 408 whether or not there is a 
25 changing portion in the data of the vehicle information after 

statistic processing is done. When there is no changing 
portion and a negative judgment is made in s tep 408, the 
routine proceeds to step 412. In contrast to this, when there 
is a changing portion, a data receiving request signal and the 

30 data are oulpulled to the pertinent information center in step 
410, and the routine proceeds to step 412. In step 412, it is 
confirmed whether communication is terminated or not. If 
communication is terminated, this routine is terminated. 

no data concerning the vehicle 101 included. Alternatively, 35 

the data received in the above s tep 310 may be set as data 
about only the information center with no data concerning 
the dealer included. In this case, the data received in the step 
310 is merely accumulated in the memory device 361 and the 
routine proceeds to step 314. In this step 314, it is judged 40 

whether communication is terminated or uot. When an 

In the above description, the statistic processing including 
the vehicle information from the vehicle is performed, but 
the present invention is not limited to this case and data not 
including the received vehicle information may also be 
calculated to give optimum or newest data and outputted to 
the vehicle. Namely, data statistically processed using the 
vehicle information accumulated for all vehicles up until the 
current vehicle may be calculated as optimum or newest 
data, and outputted to the vehicle. In this case, when the 
vehicle information is received, data based on the vehicle 
information up until the current vehicle which is stored in 

affirmative judgment is made and communication is 
terminated, this routine is terminated. 

llms, the information center accumulates data comprising 
the type of vehicle aud the parameters read from vehicles 
belonging to the dealers governed by the information center. 
Accordingly, the transition of the parameters of the vehicle 
belonging to the dealer can be predicted for each dealer by 
referring to this accumulated time-wise hysteresis. Further, 
the current parameters can be also understood for each 
dealer. 

Processing in each of information centers 302 to 30,,. is 
similar to the processing performed in the above informal ion 
center 301 and an explanation is therefore omilled here. 

Processing performed in the technology center 40 will 
next be explained. In the technology center 40, the infor­
mation statistic processing of FIG. 6 is executed in the 
computer 44 at regular predetermined times. 

As mentioned above, the information center 301 con­
nected to the technology center 40 transmits data read from 
the dealer governed by the information center 301 (step 306). 
Since one or a plurality of dealers can be connected to the 
information center, data read from one or a plurality of 
dealers can be also transmitted. 

fn step 400 of FIG. 6, it is judged whether a communi-

45 advance may be outputted to this vehicle. 
Thus, in tb:is embodiment, parameters for setting condi­

tions of an electronic device stored in the vehicle are 
transmitted to the technology center through the dealer and 
the information center. Thus, characteristic values for elec-

50 Ironic control of each vehicle can be collected in the 
technology center on the basis of information of many 
vehicles. Further, since the newest and optimum vehicle 
information is transmitted from the technology center to the 
vehicle, each vehicle can update the parameters thereof to 

55 the newest and optimum parameters. 
Moreover, by collecting the characteristic values of the 

vehicles belonging to each of the dealer, the information 
center, and the technology center, or of the vehicles gov­
erned by each of the dealer, the information center, and the 

60 technology center, or of all vehicles, which characteristic 
values are used for the electronic control of each vehicle at 
each of the dealer, the information center, and the technol­
ogy center, parameters appropriate to each user's tastes in 
the future can be predicted to a certain extent, and newest 

65 parameters can be set in every section. Accordingly, the 
newest parameter information can be reflected for the user of 
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(characteristic values) for setting conditions (setting 
characteristics) of each of the electronic devices of the 
vehicle 10; although thi<> memory is unillustrated in the 
drawings. One example of these characteristic values is 

Further, while the vehicle is held io stock by the dealer, 
each of the dealer, the information center and the technology 
center can collect data so that the vehicle information can be 
collected at an early stage. Further, when the vehicle is held 
in stock by the dealer, etc., the parameters can be updated. 
Accordingly, the parameters can be updated without detach­
ing the ECU from the vehicle. Thus, the parameters of the 
vehicle can be set to the newest parameters, i.e., specifica­
tions. 

s shown in the following Table 1. 

In the above embodiment, the electronic device is con- 10 

nected to a controller of the vehicle, but the present inven­
tion is not limited lo this and can also be applied to a 
multiplex communication device for a vehicle in which a 
LAN for the vehicle is constructed by connecting a plurality 
of ECUs to each other via a bus. Further, the communication 15 
between the vehicle, the dealer, the information center and 
the technology center may suitably use wireless communi-
cation. 

Second Embodiment 20 

In the first embodiment, the present invention is applied 
to an information communication system for a vehicle for 
changing the parameters for setting conditions of electronic 
devices of the vehicle and connected to the dealer through 
the data bus 161 connected to the ECU 121 of the vehicle. 25 

However, it bas become possible recently to externally 
transmit and receive information by mobile body commu­
nication (e.g., wireless communication) from the vehicle 
thanks to the rapid development of mobile body communi-
cation systems. 

Therefore, in this second embodiment, the present inven­
tion is applied to an information communication system for 

30 

ECU 
EFi 
ABS 
Audio 

Multimed ia 

Power seal 
Body 
Wireless door lock 

Immobilizer 

TABLE 1 

Held information 
Individual parameters 
Individual parameters 
Preset radio station list 
CD music name register information 
FM multiplex stored data 
Telephone directory list 
Navigation 

spot register data 
path data 
display cond ition setting 
Position information 
Autolock mode 
ID code 
(applicable to a new car in the case 
of electron ic key) 
ID code 
(applicable to a new in the case of 
electronic key) 

The other vehicles lOp lOk have constructions sin1ilar to 
the above construction of the vehicle 10; and their explana­
tions are therefore omitted here. 

At least one of the dealer 20;, the information center 30; 
and the technology center 40 is connected to a telephone line 
through the mobile body communication device 17 of the 
vehicle so as lo transmit and receive information between 
the vehicle and at least one of the dealer 20,, the information a vehicle for maintaining and changing parameters for 

setting conditions of an electronic device of a vehicle by 
wireless communication. In this embodiment, the informa­
tion communication system bas a construction approxi­
mately similar to that of the above embodiment. 1berefore, 

35 
center 30; and the technology center 40 although this con­
struction is not illustrated in the drawings. 

a detailed explanation of this constmction is omitted here by 
designating the same reference numerals lo the same por-
tions as the first embodiment. 

40 

As shown in FIG. 7, an ECU 121 of a vehicle lOi 
comprises a microcomputer as mentioned above (see FIG. 2) 
and, specifically, comprises a plurality of ECUs for control­
ling the operation of the electronic devices governed by the 

45 
ECUs. In this embodiment, the ECU 121 comprises an ECU 
12A for multimedia for generalizing media such as pictures, 
sounds, etc., an E CU 12B for audio, an ECU 12C (EFi) for 
engine control, an ECU 120 for an antilock brake system 
(ABS), an ECU 12E for a power seat, an ECU 12F for 

50 
electric equipment of the vehicle body, an ECU 120 for a 
wireless door lock system, and an ECU 12H for an immo­
bilizer for preventing theft, etc. The ECU 12A for multime­
dia is set to be also used as the ECU of a navigation system. 

An audio system LAN 15A, a vehicle control system 55 
LAN 15B and a body system LAN l5C are connected to the 
ECU 12A. The ECU 12B is connected to the audio system 
LAN 15A. The ECU 12C and the ECU 12D are connected 
to the vehicle control system LAN 15B. The ECU 12E, the 
ECU 12F, the ECU 12G and the ECU 12H are connected to 60 
the body system LAN 15C. 

A mobile body communication device 17 is connected to 
the ECU 12Aand is known as a so-called portable telephone 

Further, in this embodiment, the parameters 
(characteristic values) stored in the above ECUs, the type of 
vehicle and information relative to the vehicle as in the 
above table are generally called vehicle information. 

In recent years, online information providing services 
have appeared for providing various kinds of information 
online such as a weather forecast, traffic jam information, 
and the like. is realized. A wireless transmitting path such as 
a telephone circuit can be used in this online information 
providing service. A large amount of various kinds of 
information can be obtained online by providing a mobile 
body communication device (a portable telephone, etc.) 
within the vehicle. The wireless transmitting path used in the 
online information providing service is normally formed in 
a full duplex system as represented by a telephoue. 

In this case, when a request is made that the desired 
information be provided from a terminal (the vehicle in this 
embodiment) to an information provider and the data 
amount of this information is large, only confirmation (e.g., 
transmission of ACK/NACK commands) for retransmission 
control is performed in the information transmitting direc-
1ion from the vehicle to the information provider during the 
provision of the large informalion amount (called a 
"download") from the information provider to the terminal 
(the vehicle in this embodiment). Accordingly, in the infor-
mation transmitting direction from !be vehicle to the infor­
mation provider, the information communication system is 
substantially in an unused state so that there is free space in for performing a connection with a dealer 201 , etc. via a 

telephone circuit. 65 the communication capacity. 
Eac_h of the above ECUs has a memory (generally called The inventors, etc. in this application have noticed that 
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In the next step 508, it is judged whether or not the above 
processing is terminated with respect to all ECUs constitut­
ing the ECU 121. When an unprocessed ECU remains, the 
routine returns to step 500 and the above processing is 

mately unused state during the above download period. 
Further, the inventors have found that the total information 
amount in transmission and reception of information can be 
increased by detecting and using this period wben free space 
is provided and bidirectionally transmitting and receiving 
information within this period without increasing the com­
munication costs of a user. 

5 repeated. In contrast to this, when the above processing is 
terminated with respect to all the ECUs, an affirmative 
judgment is made in step 508 and this interruption rou!ine is 
terminated. In this embodiment, automatic backup processing of the 

vehicle information is achieved for the period when free 
space is provided. It is possible to restore information 10 

registered in the previous veliicle by tbis automatic backup 
processing when a replacement vehicle is purchased or wben 
ECUs are exchanged. Further, if a format converting func­
tion of the vehicle information is prepared by the informa­
tion provider, o ld information from a different vehicle maker 15 

and type of device can also be couverted and set. 

Thus, newest vehicle information is maintained in the 
ECU 12A by periodically executing this interruption routine. 
Namely, communication with a connec!ed electronic device 
within tbe vehicle is periodically executed and it is con­
firmed whether the vehicle information such as parameters, 
etc. are changed or not. When the vehicle information is 
changed, this vehicle information is updated and maintained 
as newest vehicle information. 

Operation of the information communication system in 
this embodiment will next be explained. In the following 
explanation, a technology center 40 is connected as one 
example to a telephone circ uit through a mobile body 20 

communication device 17 of the vehicle so as to transmit and 

Next, processing in the vehicle, i.e., in the ECU will be 
explained when backup processing of the vehicle informa­
tion sucb as parameters of the electronic devices of the 
vehicle, etc . is performed by wireless communication. When 
various kinds of services are received online, a connection 

receive information between the technology center and the 
vehicle. Further, a vehicle information storing area is deter­
mined in advance in the technology center 40 in tliis 
embodiment so as to hold backup data described later for 25 

each user. 

is confirmed as is well known to authenticate that the 
recipient is able to receive the various kinds of services. In 
tbis embodiment, general communication protocol settings 
and authentication using the presentation of a log-in ID and 
a password will be explained as a log-in procedure. 

The ECU 12Afirst executes an interruption routine shown 
in FIG . 8 at regular predetermined times so as to maintain 
vehicle information such as information held in each ECU, 

30 
information registered by a user, data learned by a driving 
experience of the user, etc. as newest information. In the 
following explanation, as described later, the ECU 12A 
stores vehicle information which is enquired about and can 
use the stored vehicle information as the vehicle information 

35 
previously enquired about at the next interruption processing 

The processing routine of FIG. 9 is executed when a 
predetermined operation (instrnctions from an input device 
sucb as a keyboard, etc. and command instructions from a 
navigation system, etc.) is performed by a user to obtain 
information provided onl.ine such as a weather forecast, 
traffic information, etc. This predetermined operation is set 
to include input processing of a telephone number to be 
connected, line connecting processing and the log-in proce­
dure. 

time. 
In step 500 of FIG. 8, one ECU among the ECUs 12A to 

12H constituting the ECU 12, of the vehicle 10; is selected. 
In the next step 502, an enquiry is made for vehicle 
information held in the selected ECU. Note that in some 
cases the ECU 12A stores the vehicle information in its own 
memory and accordingly, in these steps 500 and 502, the 
ECU 12A can be set to select and make an enquiry of itself. 

In the next step 504, it is judged whether the vehicle 
inform ation enquired about i.n the above step 502 is changed 
from the vehicle information previously enquired about or 
not. When the vehicle information is not changed, a negative 
judgment is made in step 504 and the routine proceeds to 
step 508. In contrast to this, when the vehicle information is 
changed, an affirmative judgment is made in step 504. In the 
next step 506, the above read (changed) vehicle information 
is added to backup data and the routine then proceeds to step 
508. 

The backup data is stored with the type and format of the 
changed vehicle information stored as attributes together 
with its contents. For example, 1) a telephone directory list, 
2) navigation location registering data, 3) navigation route 
data, and 4) navigation display conditions of are set in the 
ECU 12Afor multimedia in the example shown in the above 
table 1. The type of the vehicle information can be shown by 
a sequential order of the ECU 12A of multimedia and 
sequential orders of 1) to 4) as this vehicle information and 
its data form can be set to a format. The backup data can be 
easily generated by adding the format thereof and the type 
of these vehicle information as attributing headers to the 

In step 510 of FIG. 9, it is judged whether the above log-in 
procedure is completed or not. Step 510 is repeatedly 
executed until the log-in procedure is completed. When the 

40 log-in procedure is completed, an affirmative judgment is 
made in step 510 and the routine proceeds to step 512. In 
step 512, it is judged whether a signal showing a request for 
information (online information) obtained online is trans­
mitted or not. The judgment in step 512 is repeated until this 

45 signal showmg the information request is transmitted. When 
this transmission is completed, an affirmative judgment is 
made in step 512. Judgments of requested information 
received in the next step 514 and start of requested infor­
mation reception in step 516 are repeated until the requested 

50 online information is received. 
When the requested online information is received, an 

affirmative judgment is made in step 516. In the next step 
518, transmission of the above stored backup data (step 506 
in FIG. 8) begins. In tbis transmission, the backup data is 

55 transmitted by adding the format and the type of tbe vehicle 
information as attributing headers to contents of the vehicle 
information. 

In the next step 520, it is judged whether reception of the 
requested online information is completed or not. When the 

60 reception o f the requested online information is not 
completed, a negative judgment is made in step 520 and the 
transmission of the backup data is continued in the next step 
522 and the routine then returns to the step 520. In contrast 
to this, when the reception of the online information is 

65 completed, an affirmative judgment is made in step 520 and 
the transmission of the backup data is terminated in the next 
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In step 524, there are cases in which the transmission of 
the backup data is not completed. In this case, the backup 
data is verified as far as the point in time of the completion 

24 
pleted backup data is transmitted/received (stored) the next 
time. However, if the backup data is not completely 
transmitted/received (stored), all the backup data may be 
again stored in the ECU and may be again transmilted/ of the transmission, and untransmitted backup data is trans­

mitted next time. Therefore, the untransmitted backup data 
serving as continuous information is stored as new backup 
data. 

5 received (stored) the next time. 

Next, the processing routine shown in FIG. 10 is executed 

Thus, in this embodiment, when various kinds of online 
information such as weather forecasts, road information, etc. 
are requested from the vehicle and are received by a full 
duplex system or the like, parameters (characteristic values) 

in the technology center 40 to perform backup processing of 
the vehicle information held in each ECU of the vehicle in 
the technology center 40. In step 540, it is judged whether 
the log-in procedure with r~spect to the above vehi~le is 
completed or not. Step 540 is repeatedly executed until the 
log-in procedure is completed. When the log-in procedure is 
completed, an affirmative judgment is made in step 540 and 
the routine proceeds to step 542. In step 542, it is judged 
whether a signal showing a request information of online 
information is received or not. The judgment in s tep 512 is 
repeated until the signal showing the request information is 
transmitted. When this transmission is completed, an affir­
mative judgment is made in step 542. In the next step 544, 
transmission of the requested online information is started. 

10 for setting conditions (setting characteristics) of each elec­
tronic device in the vehicle is stored as backup data in 
communication with the vehicle exterior by using an infor­
mation flowing path in an approximately unused state from 
the vehicle having free space in the communication capacity 

15 thereof to the information provider. Therefore, the informa­
tion can be transmitted and received bidirectionally within 
the period when this free space is provided. Accordingly, the 
communication load of a user can be reduced without 
increasing the communication costs of the user, and the total 
amount of transmitted and received information can be 20 

When the transmission of the requested online informa­
tion is started, it is judged in the next step 546 whether the 

d 25 above backup data is received or not. Thus, it is judge 
whether a request to transmit the bach.'llp data is made or not. 
When a request to transmit the backup data is made, an 
affirmative judgment is made in step 546. In the next step 
548, reception of the backup data is started. In contrast to 

30 this, if a negative judgment is made in step 546, the routine 
proceeds to step 548. 

In the next s tep 550, it is judged whether the transmission 
of the requested online information started in step 544 is 
completed or not. If the transmission of the requested on line 

35 
information is completed, a negative judgment is made in 
the step 550. It is judged in the next step 554 whether the 
backup data is received in the above steps 546 and 548 or 
not. If the backup data is not received, a negative judgment 
is made in step 554 and the routine returns to step 550. In 

40 
contrast to this, when the backup data is received, an 
affirmative judgment is made in step 554, tbe reception of 
the backup data is continued in the next step 558, and the 
routine returns to step 550. The received bach.'11p data is 
stored and held in a predetermined vehicle information 

45 
storage area of the technology center 40. lo contrast to this, 
when the transmission of the online information is 
completed, an affirmative judgment is made in step 550 and 
it is next judged in step 552 whether the backup data is 
received in the above steps 546 and 548 or not. If the backup 

50 
data is not received, a negative judgrneat is made in step 552 
and this routine is terminated. In contrast to this, when the 
backup data is received, an affirmative judgment is made in 
step 552, the transmission of the online information is 
terminated in the next step 556, and this routine is tcrmi-

55 
nated. 

increased. 
Further, the parameters (characteristic values) for setting 

the conditions (setting characteristics) of each of the elec­
tronic devices of the vehicle can be held as backup data 
every time the online information required by the user is 
received. Accordiugly, the backup frequency of the infor­
mation can be improved in comparison with when the 
vehicle is takeu to a dealer, etc. and the characteristic values 
are held. Therefore, newest information can be easily 
secured without intentionally holding the newest informa­
tion by the user. 

In recent years, cases where a plurality of ECUs are 
mounted in a vehicle are increasing and there are various 
kinds of parameters (characteristic values) for setting the 
conditions (setting characteristics) of the electronic devices 
of the above vehicles. Recently, devices often individually 
used by users such as a mobile body communication device 
and a navigation system are onen mounted on the vehicle. 
In the mobile body communication device and the naviga­
tion system, there arc cases in which individual data of a 
telephone directory, destination data of navigation, etc. can 
be sel. When such individual data is set, no backup data is 
externally stored so that the individual data must be reset 
when an ECU is defective or is exchanged. In this 
embodiment, the vehicle information can be stored and held 
in the technology center for each individual. Accordingly, it 
is not necessary to reset the individual data when the ECU 
is defective or is exchanged . Further, the parameters 
(characteristic values) can be easily reregistered in confor­
mity with the existing state by using the vehicle information 
held in the technology center. 

In this embodiment, the format and the type of the vehicle 
information arc determined as explained above when backup 
of the vehicle information is automatically made in the 
period when the free space is provided. Namely, the format 
thereof and the type of the vehicle information being 
changed as attributes are stored together with their contents 
as backup data. Therefore, the format thereof and the type of 
tbe vehicle information can be obtained with respect to the 

111ere are cases in which the reception (storage) of the 
backup data is not completed in step 556. In this case, the 
backup data is recognized until the point in time when the 
reception is completed, and the position of the backup data 
is stored so that unreceived backup data may be continu­
ously received and stored the next time. Namely, continuous 
information showing further continuation of data is added to 
the e nd or the like of the backup data already received as 
continuous information. 

60 stored bach.'Up data so that the vehicle information can be 
individually obtained. For example, when a new car having 
different types of devices (a different model of car) is 
purchased, characteristic values provided by backup data 
can be easily reflected in this new car. Namely, the backuped 

fn the above description, if the transmission/reception 
65 vehicle information can be individually used so tbal a formal 

converting function for converting the vehicle information 
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this car and the car kind. Accordingly, old information with 
respect to a different maker and device type can be converted 
and set by this format converting function. 

26 
mounted in the vehicle 10. The ECU 12 comprises a 
microcomputer as mentioned above. However, in this 
embodiment, the ECU 12 is constructed by ECUs 12A, 
12B,-, 12N (N is the maximum number of mounted ECUs 
and these ECUs are hereinafter generalized and notated as 
ECU 12n:l ~n ~N) as a plurality of device control means for 
controlling the operations of governed electronic devices. 
Each of these ECUs 12n is provided within the vehicle and 
is connected to a data bus 15. This data bus 15 can be 

10 constructed by using a data bus determined by a standard 
such as IS09141, etc. 

There is an ECU having a self diagnostic function and 
capable of holding diagnostic results as data (so-called 5 

diagnostic information). The information communication 
system for a vehicle in thi-; embodiment is suitable for a 
vehicle having such an ECU capable of holding the diag­
nostic information. Namely, more information can be col­
lected with respect to the vehicle by adding the diagnostic 
information to the above backup data. Accordingly, a judg­
ing standard at a storing time of data as the diagnostic 
information, reliability of the ECU itself, etc. can be evalu­
ated from results of the information collection by its 
frequency, etc. Further, since storing holding frequency of 15 

the diagnostic information is increased, generating date and 
hysteresis can be confirmed. 

In FIG. 11, one direction (the direction of an arrow A in 
FIG. 11) shows the interior of the vehicle and the other 
direction (a direction opposed to the direction of the arrow 
A in FIG. 11) shows the exterior of the vehicle with a 
boundary Line 34 as a boundary. A LAN for the vehicle is 
constmcted by connecting each ECU 12n to the data bus 15 
in this way. In one example of the data bus 15, there is a 
LAN for the vehicle such as an audio system LAN 15A, a 

Further, w hen the backup data is stored and held in the 
technology center, an analysis can be made in consideration 
of an area generating the above diagnostic information and 
the surrounding environment if the present position provided 
by a navigation system is added to the bacln1p data. It is also 
possible to analyze an area of communication inferiority, 
etc. 

J11e ECU is operated by executing a program, and infor­
mation (so-called version information) showing the date of 
manufacture and the functions is generally clearly shown in 
this program. Accordingly, if the version information of the 
ECU is added in the backup of the vehicle information in 
this embodiment, it is possible to judge whether problems 
arising in the ECU are solved in the present version, or are 
peculiar to this version. Therefore, the object vehicle can be 
easily understood. Since the version information of the ECU 
is understood, updating (so-called version up) to the latest 
program is easily recommended. 

In this embodiment, the vehicle information is transmil!ed 
and received by the mobile body communication device, but 
the present invention is not limited to this case. For example, 
the backup data may be stored and held by connecting the 
vehicle with a center such as the dealer or the like by wired 
communication . 

Third Embodiment 

A third embodiment will next be explained. In the above 
embodiment, the vehicle information is stored Lo the exterior 
of a vehicle. However, in this embodiment, the present 
invention is applied to an information communication sys­
tem for a vehicle in which a plurality of ECUs in charge of 
a plurality of electronic devices capable of setting conditions 
are constructed by a LAN for the vehicle so as Lo transmit 
and receive data. Backup data is held in tbe interior of the 
vehicle. 

In this embodiment, the information communication sys­
tem has a construction approximately similar to that in the 
above embodiment. Therefore, tbe same portions as the 
above embodiment are designated by the same reference 
numerals and their detailed explanations are omitted here. In 
this embodiment, the present invention is applied to a 
vehicle 10; which is generically described as a vehicle 10, 
however, the present invention can be similarly applied to 
other vehicles. In the foUowing explanation, generally 
notated right-hand lower indices are omitted with respect to 
the same reference numerals used in the above embodiment 
except for cases particularly requiring distinction. 

As shown in FIG. 11, the information communication 

20 vehicle control system LAN 15B, a body system LAN 15C, 
etc. explained above, and this LAN for the vehicle is 
generally called the data bus 15 in the following description. 

A connector 13 for enabling a connection (LAN 
connection) with a device outside the vehicle is connected to 

25 the above data bus 15. An adjuster 21 provided by a dealer 
20 can be connected to this connector 13. 1be adjuster 21 is 
used to set aod change parameters as characteristic values 
for determining the characteristics of the electronic devices 
governed by each ECU 12n. The adjuster 21 comprises a 

30 computer 24, a CRT 22 for displaying input data and the 
calculation results of the computer 24, etc., a keyboard 23 
for inputting data, and the like. The computer 24 comprises 
a CPU, ROM, and RAM. A program for performing com­
munication processing, etc. described later is stored in the 

35 ROM in advance. 

As shown in FIG. 12, the ECU 12A comprises a micro­
computer composed of a CPU 52A, RAM 54A, ROM 56A, 
and an input/output port (I/0) 58A, which are connected to 

40 
each other by a bus 60A so as to transmit and receive 
commands and data. Storage (memory) 14A for storing 
parameters (characteristic values) for setting conditions 
(setting characteristics) of the electronic devices mounted in 
the vehicle is connected to this bus 60A. E2 PROM and flash 

45 
memory can be used in the storage 14A. The type of vehicle 
in which the storage 14A is provided, a code showing the 
type of ECU 12Aofthe storage 14A and a code showing the 
connected electronic devices can also be stored in the 
storage 14A. Further, the parameters for determining the 

50 
characteristics of the electronic devices governed by the 
ECU 12A can be stored as data in the storage 14A, and 
parameters stored in ECU other than the ECU 12A can also 
be stored as backup data in the storage 14A (described later 
in detail). This data corresponds to the main characteristic 

55 
values of the present invention and the backup data corre­
sponds to the subcharacteristic values of the present inven­
tion. 

A harness 50A for a connection to the data bus 15 is 
connected to the input/output port 58A. The electronic 

60 device 19 in charge of the ECU 12A is also connected lo the 
input/output port 58A. 

One example of the electronic device 19 is partially 
explained in the above description. An electronic device 19 
are an illuminance sensor 64, a suspension device 66, a 

65 wiper device 68, a meter portion 70 for detecting vehicle 
speed, a display unit 72 for illuminance and display of a 
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w1recorded areas are dispersed throughout data which 
should be continuous. There is a.lso defective data in which 
the data is different each time the data i5 read. Further, when 
the data is numerical and upper and lower limit values are 

a speaker device 62 capable of having the conditions thereof 
set. Parameters to be set as conditions of each of these 
electronic devices are stored in the storage 14n of each ECU 
12n govern. These electronic devices 19 may be connected 
to the data bus 15. 5 determined in advance, the data is defective when the data 

lies outside the upper and lower limit values. ll1e parameters for setting the conditions of each of the 
above electronic devices can be illuminance values of a light 
controller operated by the illuminance sensor 64 and the 
like. Further, these parameters may be the sound volume for 
preventing theft generated from the speaker device 74, the 10 

sound volume generated from the speaker device 74 at a 
wireless door lock time, a value for determining hardness of 
the suspension device 66, operating timing (for example, a 
central value of an IN-I) of the wiper device 68 during 
intermittent operation, etc., an operating time of a wiper 56, 15 

a meter brightness value of the display unit 72 for deter­
mining its brightness (this value is particularly effective 
when the amount of slanting incident light is large in a 
particular country or region), a unit (km/mile) of a running 
di<>tance displayed in the display unit 72, timing (length and 20 

illuminance) of a headlamp device, a setting temperature and 
a setting value of cold and warm characteristics of the air 
conditioner 74, a car speed value for automatically locking 
a door by the door lock device 76, a shift pattern of an 
automatic gear change, etc. 

So-called data change caused by writing error data caused 
by initial defects in the IC, noise from the power source and 
the like is supposed as a cause of data defects. Data change 
is caused by static electricity and is also caused at the point 
in time when voltage for data writing and reading is applied, 
and is further caused when the applied voltage is insufficient. 
When the data defect is caused by such a data change, a 
negative judgment is made in step 608. In contrast to this, 
when there is no data defect, an affirmative judgment is 
made in step 608 aud the routine proceeds to step 632. 

When the memory 14x of the ECU 12x is in the unwriuen 
state, an affirmative judgment is made in step 606 and the 
routine proceeds to step 610, and communication with each 
of the other ECUs Uy (l~y~N, y>'x) is performed through 
the data bus 15. This communication comprises an inquiry 
about the existence or nonexistence of the badn1p data and 
a response to this inquiry. In the next step 612, it is judged 
as a result of this communication whether the other ECUs 

25 12y store (backup) data of the ECU 12r or not. 
ll1e parameters of predetermined values are stored in the 

storage 14A as data in advance, but these values can be 
adjusted by requests and commands of a user, requests and 
commands of a dealer, etc. (described later in detail). 

Each of the other ECUs 12B to 12N has a construction 30 

When no other ECUs l2y store the data of the ECU 12x, 
a negative judgment is made in the step 612. In step 614, a 
warning signal for urging that the ECU Ux is in an unwrit­
ten state is outputted. In the next step 616, a write command 
signal of vehicle specification data, i.e. parameters, is out­
putted using an adjuster tool, as described below, externally similar to that of the above ECU 12A and its detailed 

explanation is omitted here. 
Operation of the information communication system in 

this embodiment will next be explained. This embodiment 
relates to a case in which the existing ECU 12A is detached 
and exchanged for a new ECU having the same construction. 

of the vehicle and the routine proceeds to step 632. When the 
warning signal for urging that the ECU 12x is in an unwrit-

35 ten state is outpuued in the above steps 614 and 616, it is 
preferable to display a warning showing the necessity of 
writing of data to a display unit within the vehicle so as to 
urge a user. In the following explanation, the parameters of electronic 

devices governed by each ECU 12n are stored (registered) in 
each storage in advance in each ECU 12n and are set to be 40 
stored as backup data in a storage of each ECU except for 
the ECU's own data. Nothing is set in be stored in a memory 

When the other ECUs 12y store the data of the ECU 12x, 
an affirmative judgment is made in step 612. lo the next step 
618, it is judged whether the other ECUs 12y storing these 
data are a plurality or not. If one of the other ECUs 12y 
stores this data, a negative judgment is made in step 618 and 
the routine proceeds to step 620. In step 620, the backup data 

of the exchanged new ECU. The above backup data may be 
stored by a register device such as an adjuster described 
later, etc. 

In the following explanation, the ECU which is itself to be 
exchanged or the like is notated as an ECU 12x and other 
ECUs are notated as ECU 12y. 

When the existing ECU 12x is detached and exchanged 

45 is read from this ECU 12y storing this data and is written as 
data of the memory 14x of the ECU Ux in the next step 622 
and the routine proceeds to step 632. 

for the new ECU, a harness 50A is connected to a data bus 50 

15 and a LAN for a vehicle is constructed and an electric 

When the plurality of other ECUs Uy store the data of the 
ECU 12x, an affirmative judgment is made in step 618. In 
step 624, the backup data is read from the pertinent plurality 
of other ECUs 12y. In the next step 626, it is judged whether 

current flows through the LAN by a battery connection. A 
processing routine of FIG. 13 is executed by this electric 
current flow i.n the new ECU 12\'., and power connection 
confirming processing is executed by the battery connection, 
ignition-on, etc. in step 602. 

In the next step 604, data as the parameters of the 
electronic device stored in the memory 14x is read. In the 
next step 606, existence or nonexistence of the read data is 
judged. Thus, it is judged whether the memory 14x of the 
ECU 12x is in an unwritten state or not. If the memory 14x 
is in a written state, a negative judgment is made in step 606 
and the routine proceeds to step 608. ln step 608, it is judged 
whether the read data is preferable data or not. It is possible 
to judge whether the read data is preferable data or not by 
judging whether it is defective data as described below or 

the pertinent other ECUs 12y are three ECUs or more. If the 
pertinent other ECUs l2y are two ECUs (a negative judg­
ment is made in step 626), new backup data is determined 

55 as the backup data employed in the next step 630 and is 
written as data of the memory 14x of the self ECU Ux, and 
the routine proceeds to step 632. Whenever the data of other 
ECUs is stored as backup data in a particular ECU, the 
above-described new backup data can be determined by 

60 reading the storing time of the backup data as well as the 
backup data. 

When the pertinent other ECUs 12y are three ECUs or 
more (an affirmative judgment is made in step 626), the 
backup data which will be adopted is determined by major-

65 ily decision in the next step 626 and is written as data of the 
memory 14x of the ECU 12x and the routine proceeds to step 
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FIG. 3 at regular predetermined times even when a data 
chauge is caused with the passage of lime. 

of one ECU from among a plurality of ECUs storing the 
same backup data may be judged. This is because the more 
ECUs storing the same backup data, the more reliable that 
backup data can be considered to be. When the ECUs are 
separated into a plurality of groups with each of which group 
storing its own backup data or, alternatively, or when each 
set of backup data differs from the others, then the new 
backup data is determined as the backup data employed, as 
was described for step 630 above. 

Writing processing of data using an exterior tool and 
designated in the above steps 614 and 616 will next be 

5 explained. This processing corresponds to the processing of 
a changing means of the present invention. 

When a user requests a change in parameters, or when the 
vehicle has a regular maintenance check or is repaired, the 
vehicle is held by the dealer. Wheu the vehicle is held by the 

When the memory 14x of the ECU 12x is in the unwritten 
state, the baclo.1p data stored in the other ECUs 12y can be 
written as data of the ECU 12x by the above processing. 
Reliable backup data stored in the other ECUs 12y can be 
also written as data of the ECU 12x when the memory 14x 

lO dealer and a connector 13 of the vehicle is connected by an 
operation of the dealer, each ECU is set to a checking mode 
and the tool processing routine of FIG. 14 is executed in 
each ECU. 

is in the written state and reliability of data is low by the data 15 

change, etc. Further, when the memory 14x of the ECU 12x 
is in the unwritten state and this data is not stored in the other 
ECUs 12y as backup data, writing of this data can be urged 
by an exterior tool, etc. 

As explained above, when data of the memory 14x of the 20 

ECU 12x is stored in the other ECUs 12y as backup data, it 
is preferable to store this data by adding a discriminating 
code for discriminating that the stored bac~'llp data is the 
data of the ECU 12x. When the discriminating code is added 
to this data, it is possible to easily judge only by outputting 25 

the backup data whether or not the data of a receiving ECU 
is a backup of data stored in its own memory. 

Processings from the above step 604 to the step 630 
correspond to the processing of an update means of the 

30 present invention. An adjuster described later can be also set 
to function as the update means of the present invention. 

Next, it is judged by the above processings in the step 632 
whether data is written to the memory 14x of the ECU 12x 
or not. When data is written to the memory 14x, an affir-

35 
rnative judgment is made in step 632. In step 634, a backup 
request signal is outputted and data is outputted until a 
completion signal is received (an affirmative judgment is 
made in step 636) such that the data of the ECU 12T is stored 
in the other ECUs 12y as backup data. The other ECUs 12y 

40 
output the completion signal when the data of the ECU 12x 
is completely stored in the other ECUs 12y as backup data. 
When this completion signal is received, the routine pro­
ceeds to a step 638. 

TI1e data of the ECU Ux can be stored in the other ECUs 
45 

12y as backup data by these processings from the step 632 
to the step 636. 

In the next step 638, it is judged whether the backup 
request signal is inputted from the other ECUs Uy or not. 
Thus, it is judged whether a bad .. 'llp request of the other 50 
ECUs 12y is made or not. When the backup request is made, 
data of the other ECUs 12y is received in the next step 640 
and is written to the memory 14x as backup data and this 
routine is terminated. When the backup data is stored in this 
step 640, it is preferable to simultaneously store the record- 55 
ing time as explained above. In contrast to this, when there 
is no backup request, a negative judgment is made in step 
638 and thjs routine is terminated 

The data of the other ECUs 12y can be stored in the ECU 
12x as backup data by these processings in I.be steps 638 and 60 
610. 

In a step 642 of FIG. 14, power connection coufirming 
processing is performed by a battery connection, ignition­
on, etc. Thereafter, this power connection confirming pro­
cessing is repeatedly executed until a request signal is 
received. When the request signal is received, the routine 
proceeds to step 644 and it is judged whether the received 
request signal is a write request signal or not. 

When it is judged in step 644 that the write request signal 
is received, the routine proceeds to step 646 and data for 
writing is read. The read data is written to the memory 14x 
of the ECU 12x in the next step 648. In this writing 
processing, the read data is written as data when the read 
data is a parameter to be stored by the ECU 12x. The read 
data is written as backup data when the read data is a 
parameter to be stored by the other ECUs 12y. 

In the next step 650, backup processing relative to the 
above writing processing (steps 646, 148) is performed. The 
backup processing in step 650 is similar to the processings 
from step 632 to step 636 in FIG. 13. Namely, since the data 
(or the backup data) is written to the memory 14x of the ECU 
12Y, it is necessary to store the data in the memory 14y of 
each of the other ECUs 12y as backup data when this data 
is written. Therefore, as mentioned above, steps 632 to 136 
in FIG. 13 are executed. When data is written to the memory 
14x of the ECU 12x, the back'llp request signal and data are 
outputted so as to store the data of the ECU 12x in the other 
ECUs 12y as backup data until a completion signal from the 
others is received. Then, this routine is terminated. 

In contrast to this, when a read request signal is received 
and a negative judgment is made in step 644, the routine 
proceeds to step 652. In step 652, the data stored in the 
memory 14x of the ECU Ux is read and outpu!Led in the next 
step 654 and this routine is terminated. 

Thus, each ECU can read and write data. When a vehicle 
is held in stock by a dealer, an operator on the dealer's side 
connects the computer 24 and a connector 13 of the data bus 
15 constructed as a LAN within the vehicle, and sets an 
adjusting mode by a keyboard operation. Thus, an adjusting 
processing routine of FIG. 15 is executed in the adjuster 21. 

In step 660 of FIG. 5, it is confirmed whether the 
connector connectiou is correctly made or not. In the next 
step 662, a read request signal showing a request for 
outputting parameters is outputted to each ECU of the 
connected vehicle. In the next step 664, the parameters 
stored in the memory 14n (E2PROM) of the vehicle are read 
by reading data transmitted from the vehicle. In this step 
664, the read data (parameters) is displayed on the CRT 22. 
lo the next step 666, the operator on the dealers side refers 
to the parameters displayed on the CRT 22 and inputs the 
parameters to be set by the keyboard 23. In the next step 668, 

The processings from the above step 632 to step 640 
correspond to the processing of the register means of the 
present invention. The adjuster described later can also be 
set to function as the update means of the present invention. 

Data stored in the memory of each ECU can be automati~ 
65 a write request signal is outputted to each ECU 12n of the 

vehicle. It is _preferable to add attribute information showing 
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because data is inputted from a plurality of ECUs and it is 
necessary to discriminate this data from the read data. lo the 
next step 670, the inputted parameters are outputted as data 
to the ECU through the data bus 15. The data outputted in 
this step 670 may be also set as information adding the 5 
attribute information showing the ECU 12n to be stored, i.e., 
ECU information comprising an attribute showing the ECU 
and the parameter. 

32 
INDUSTRIAL APPLICABILITY 

As mentioned above, the vehicle information communi­
cation device and the vehicle information communication 
system in the present invention are suitably used in a 
communication device for transmitti11g and receiving infor­
mation within a controller mounted on a vehicle, or trans­
mitting and receiving information between the controller 
mounted on the vehicle and a center provided outside the 
vehicle. In particular, the vehicle information communica-Tims, data from the adjuster 21 is received in the ECU 12n 

and can be stored (updated) in a memory as newest data. 
When the above processing in the above step 670 is 

terminated, it is confirmed whether the connector is discon­
nected or not. If the connector is disconnected, this routine 
is terminated. 

lO tiou device and the vehicle iuformation communication 
system in the present invention are suitably used in a 
communication device communicating with the vehicle 
about information when the characteristics of a device 
within the vehicle capable of changing the characteristics are 

"flms, the dealer can input data as parameters by referring 
to the parameters read from the vehicle and can store the 
inputted data in the pertinent ECU. Accordingly, it is pos­
sible to easily judge whether the parameters are abnormal or 
not. Further, the newest parameters can be stored in the 
ECU. 

15 
changed by a user's intention, geographical requirements, or 
the like. 

When the data is stored in the pertinent ECU, this data is 
stored in the other ECUs as backup data. Accordingly, the 
data as the newest parameter can be stored in the pertinent 
ECU and can be stored in each of the ECUs as backup so that 
the newest parameters can be stored with high reliability. 

A5 explained above, in this embodiment, the parameter of 

20 

25 

an electronic device in charge oftbe selfECU is stored to the 
memory of each of the other ECUs between a plurality of 
ECUs connected to the LAN for the vehicle constructed 
within the vehicle. Accordingly, the self para.meter can be 

30 
stored as a backup and can be commonized. 

Further, by communication between a plurality of ECUs, 
the data of the ECU's own memory can be renewed using 
the ECU's own backed up parameters. Accordingly, data 
with high reliability can be also maintained even when data 35 
with low reliability from data change and the like is gener­
ated. Further, the data of the ECU's own memory can also 
be renewed using the ECU's own backed up parameters 
when an existing ECU is replaced by a new ECU. 
Accordingly, this data can be maintained with high reliabil- 40 
ity and vehicle specifications, i.e., the parameters can be 
maintained in a state of high reliability. 

Further, when the parameters are newly set or changed 
from an external device such as an adjuster, etc., data which 
are the updated parameters, is stored in the memory of each 45 
of the other ECUs as bachtp data. Accordingly, the newest 
parameters can be made common to the plurality of ECUs 
connected to the LAN for the vehicle when the parameters 
are newly set or changed. 

In the above embodin1ent, in each ECU, the parameters of 50 

an electronic device governed by an ECU is stored as data, 
and the parameters of the electronic devices governed by 
each of the other ECUs is stored as backup data. However, 
the present invention is not limited to this case and the 
parameters may, for example, also be stored in at least one 55 

ECU among the plurality of ECUs. 
In the above embodiment, the existing ECU is detached 

and exchanged for a new one having the same construction. 
However, the present invention is not limited to this case, 
but can be also applied to a case in which ECUs are newly 60 

provided. lo this case, since the memory of the new ECU is 
empty and no backup data exists in the other ECUs, data is 
written and set by an external device such as an adjuster, etc. 
The data of the new ECU is made common by storing this 
data in the other ECUs as backup at the time of this writing. 65 

The parameters of the new ECU can be also adjusted by 
- . - . 

What is claimed is: 
1. A vehicle information communication device compris­

ing: 
control means for a vehicle, which is mounted in the 

vehicle and is connected to a vehicle onboard device 
having characteristics capable of being changed, and 
which stores characteristic values for determining char­
acteristics of said vehicle onboard device and controls 
the characteristics of said vehicle onboard device using 
characteristic values; and 

communication control means which is provided exter­
nally of said vehicle and can be connected to said 
control means for a vehicle by wireless 
communication, and which comprises receiving means 
for receiving information from said control means for 
a vehicle and transmitting means for transmitting infor­
mation to said control means for a vehicle, and whicl1 
stores and accumulates characteristic values for deter­
mining the characteristics of said vehicle onboard 
device, including previously determined characteristic 
values of said control means for a vehicle, and which 
reads characteristic values stored in said control means 
for a vehicle as vehicle information, and obtains the 
accumulated vehicle information corresponding to the 
read characteristic values, and updates the characteris­
tic values stored in said control means for a vehicle to 
the characteristic values included in said obtained 
vehicle information. 

2. A vehicle information communication device according 
to claim 1, wherein said communication control means 
compnses: 

accumulating means for accumulating vehicle informa­
tion including previously determined characteristic val­
ues of said control means for a vehicle; and 

communication control means which is connected to said 
control means for a vehicle and to said accumulating 
me<UIS and reads characteristic values stored in said 
control means for a vehicle as vehicle information and 
obtains the vehicle information accumulated in said 
accumulating means with corresponds to the read 
vehicle information, and updates the characteristic val­
ues stored in said control means for a vehicle to the 
characteristic values included in the obtained vehicle 
information. 

3. A vehicle information communication device according 
to claim 2 , wherein said accumulating means accumulates 
vehicle information calculated on the basis of the vehicle 
information of a plurality of vehicles read by said commu­
nication control means. 

4. A vehicle information communication device according 
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values as the main characteristic values of the memory 
means of sa id device control means. 

9. A vehicle information communication device according 
to claim 8, forther comprising changing means for changing 

connected to a plurality of vehicle onboard devices each of 
which having characteristics capable of being changed by a 
local area network for a vehicle, and stores each cbaractcr­
istic va lue for detem1ining the characteristics of each of said 
plura lity of vehicle onboard devices, and controls the char­
acteristics of each of said plurality of vehicle onboard 
devices using each characteristic value. 

5. A vehicle information communication device according 

5 the main characteristic values stored in said memory means 
wherein, when the main characteristic values are changed by 
said changing means, said register means stores the main 
characteristic values in the memory means except for the 
memory means having the changed main characteristic to claim 1, wherein, when said communication control 

means transmits and receives information including charac­
teristic values between said control means for a vehicle and 
said communication control means, said receiving means 
and said transmilling means simultaneously perform at least 
one portion of the reception of said information in said 
receiving means and the transmission of said information in 15 
said transmitting means. 

10 values as sub-characteristic values. 

6. The vehicle information communication device accord­
ing Lo claim 1, wherein said communication control means 
receives request information requested from a vehicle from 
said contro l means for a vehicle, and transmits response 20 
information expressing a response to said request informa­
tion from said communication control means to said control 
means for a vehicle. 

7. The vehicle information communication device as 
claimed in claim 1, wherein said communication control 25 
means is connected lo said control means for a vehicle by 
wireless communication using a mobile wireless telephone 
circuit. 

8. A vehicle information communication device compris­
ing: 

contro l means for a vehicle in which the control means for 
the vehicle is mounted in the vehicle and comprises a 
plurality of device control means which are connected 

30 

to a plurality of vehicle onboard devices having char­
acteristics capable of being changed and which control 35 
characteristics for determining the characteristics of 
each vehicle onboard device governed by the respective 
device control means, wherein each device control 
means is provided with memory means for storing 
characteristic values for determining the characteristics 4o 
of said vehicle onboard device as main characteristic 
values, and for being capable of storing characteristic 
values for determining characteristics o( ano ther 
vehicle onboard device as sub-characteristic values, 
and controls the characteristics of tbe vehicle onboard 45 
device governed by the device control means on the 
basis of the main characteristic values stored in the 
memory means; 

register means which can be connected to said control 
means for a vehicle and which stores characteristic so 
values of the governed vehicle onboard device in each 
of the memory means of said device control means as 
main characteristic values, and stores main character­
istic values except for the main characteristic values to 
be stored in at least one of said memory means in 55 
memory means as sub-characteristic values; and 

10. A vehicle information communication device accord­
ing to claim 8, wherein the plurality of device control means 
of said control means for a vehicle are counected lo each 
other by a local area network for the vehicle. 

11. A vehicle information communication system in 
which information is communicated between control means 
for a vehicle for controlling characteristics of a vehicle 
ouboard device mounted in the vehicle using characteristic 
values for determining the characteristics of the vehicle 
onboard device and characteristic va lue memory means 
provided externally of said vehicle for storing said charac-
teristic values, wherein 

characteristic values for determining the characteristics of 
said vehicle onboard device, including predetermined 
characteristic values of said control means for a vehicle 
are stored and accumulated in said characteristic value 
memory means and wherein the characteristic values 
stored in said control means for the vehicle are read as 
vehicle in formation, vehicle information corresponding 
to the read characteristic values and accumulated in 
said characteristic value memory means is obta.ined, 
and the characteristic values stored in said control 
means for the vehicle are updated to the characteristic 
values included in said obtained vehicle information. 

12. A vehicle information communication system in 
which information is communicated between control means 
for a vehicle for controlling characteristics of a vehicle 
onboard device mounted in the vehicle using characteristic 
values for determining the characteristics of the vehicle 
onboard device and characteristic value memory means 
provided externally of said vehicle for s toring said charac-
teristic values, wherein 

the vehicle information communication system simulta­
neously performs at least one portion of each of pro­
cessing for receiving information including said char­
acteristic values from said control means for a vehicle 
connected by wireless communication, and processing 
for transmiuing information including said character­
istic values to said control means for a vehicle con­
nected by wire less communication, the characteristic 
values for determining the characteristics of said 
vehicle onboard device, including predetennioed cbar­
acteristic values of said control means for a vehicle are 
stored and accumulated in said characteristic value 
memory means, and wherein the characteristic values 
stored in said control means for a vehicle are read as 
vehicle information, vehicle information corresponding 
to the read characteristic values and accumulated in 
said characteristic value memory means is obtained, 
and the characteristic values stored in said control 
means for a vehicle are updated to the characteristic 

update means which can be connected to said control 
mea11s for a vehicle and which obtains the main char­
acteristic values and the sub-characteristic va lues 
stored in each of the memory means of said device 60 

contro l means, and calculates the main characteristic 
values of the device control means relating to the 
obtained sub-characteristic values on the basic; of the 
obtained sub-characteristic values and the main char­
acteristic values stored in the memory means of the 
device control means relating to sub-characteristic 

values included in said obtained vehicle information. 
13. A vehicle information communication system in 

which information is communicated between control means 
65 for a vehicle for contro lling cbaracteristics of a vehicle 

onboard device mounted in the vehicle using characteristic 
. . 
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onboard device and cbaracteristic value memory means 
provided externally of said vehicle for storing said charac­
teristic values, wherein said control means for the vehicle 
comprises a plurality of device control means each control­
ling characteristics for determining the characteristics of 5 

each vehicle onboard device governed by the respective 
device control means, and each device control means has 
memory means for storing the characteristic values for 
determining the characteristics of said vehicle onboard 
device as main characteristic values, and for being capable 10 

of storing characteristic values for determining characteris­
tics of other vehicle onboard device as sub-characteristic 
values, and controls the characteristics of the governed 
vehicle onboard device on the basis of the main character­
istic values stored in the memory means; 

said control means for the vehide stores the characteristic 
values of the governed vehicle onboard device in each 
of the memory means of said device control means as 

15 
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main characteristic values, and stores main cbaracter­
istic values except for the main characteristic values to 
be stored in at least one of said memory means in 
memory means as sub-characteristic values; and 

said control means for a vehicle obtains the main char­
acteristic va.lues and the sub-characteristic values 
stored in each of the memory means of said device 
control means, and calculates the main characteristic 
values of the device control means relating to the 
obtained sub-characteristic values on the basis of the 
obtained sub-characteristic values and the main char­
acteristic values stored in the memory means of the 
device control means relating to sub-characteristic 
values, and updates the calculated main characteristic 
values as the main characteristic values of the memory 
means of said device control meaus. 

* * * * * 




