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(54) METHOD AND SYSTEM FOR DIAGNOSING MOBILE OBJECT

(57) Disclosed is a mobile object diagnostic system
having a mobile object and a fixed station for centralized
control of the operation state of this mobile object,
wherein the mobile object is diagnosed through trans-
fers of information via radio communication between the
mobile object and the fixed station. The mobile object
comprises detection means disposed for monitoring the
state of at least one component of the oomponents con-
stituting the mobile object, and outputting a detection
signal; a first control unit for processing to code the de-
tection signal from the detection means; and first infor-
mation communication means for transmitting the code-
processed detection signal to the fixed station as a first
radio signal. The fixed station comprises second infor-
mation communication means for receiving the first ra-
dio signal; a second control unit for processing to de-
code the first radio signal received by the second infor-
mation communication means, and outputting it as a de-
coded detection signal; and diagnostic means for ana-
lyzing the decoded detection signal to diagnose the
state of the mobile object.
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Description

Technical Field

[0001] The present invention relates to a mobile ob-
ject diagnostic system and a diagnostic method. More
particularly, it relates to a mobile object diagnostic sys-
tem and a diagnostic method wherein the operation
state of a mobile object such as a vehicle is monitored,
the result is computerized and transmitted outside of the
mobile object via radio communication, thereby the
state of the mobile object can be diagnosed outside the
mobile object, and various managements and controls
can be realized.

Background Art

[0002] Conventionally, on-vehicle information com-
munication devices carried on mobile objects such as
vehicles have been widely put in practical use, and the
functions of those devices are various.
[0003] As a representative on-vehicle information
communication device, a car navigation system can be
mentioned in which the position of a vehicle is detected
and a course to a desired destination is guided.
[0004] Further, an electronic toll collection system
(ETC), which is currently under examination and devel-
opment, and so on can be mentioned.
[0005] However, data transfer quantity in these con-
ventional on-vehicle information communication devic-
es is very low capacity, besides it is the present state
that no on-vehicle information communication device
capable of data transfer using two-way communication
means has been put in practical use.
[0006] On the other hand, information communication
devices used in applications other than on-vehicle are
in progressive technical development, and it is desired
that a novel on-vehicle information communication de-
vice specified to on-vehicle is put in practical use by ap-
plying these information communication techniques.
[0007] Further, any diagnostic system for a vehicle by
monitoring the operation state of the vehicle, computer-
izing the result, and two-way communication between
the vehicle and the manager of the vehicle has also not
yet been put in practical use.

Disclosure of the invention

[0008] In view of the above points, the present inven-
tion provides novel mobile object diagnostic systems
and diagnostic methods.
[0009] A mobile object diagnostic system according
to the present invention has a mobile object and a fixed
station for centralized control of the operation state of
this mobile object, and diagnoses the mobile object
through transfers of information via radio communica-
tion between the mobile object and the fixed station.
[0010] The mobile object comprises detection means

disposed for monitoring the state of at least one compo-
nent of the components constituting the mobile object.
and outputting a detection signal; a first control unit for
processing to code the detection signal from the detec-
tion means; and first information communication means
for transmitting the code-processed detection signal to
the fixed station as a first radio signal.
[0011] The fixed station comprises second informa-
tion communication means for receiving the first radio
signal; a second control unit for processing to decode
the first radio signal received by the second information
communication means, and outputting it as a decoded
detection signal; and diagnostic means for analyzing the
decoded detection signal to diagnose the state of the
mobile object.
[0012] The mobile object can further comprise stor-
age means for storing the code-processed detection
signal for a predetermined period.
[0013] The fixed station further comprises control
command signal generation means for judging on the
basis of a diagnostic result of the diagnostic means
whether or not a control or adjustment for the operation
of the mobile object is necessary, and generating a con-
trol command signal when judging to be necessary,
processes to code the control command signal by the
second control unit, and transmits it as a second radio
signal from the second information communication
means.
[0014] The mobile object can further comprise control
means disposed for outputting a control signal to a com-
ponent having need of control or adjustment, receive the
second radio signal from the first information communi-
cation means, process to decode it by the first control
unit, and output it to the control means.
[0015] The fixed station can further comprise diag-
nostic data making means for making diagnostic data
indicating the state of the mobile object, on the basis of
a diagnostic result of the diagnostic means, process to
code the diagnostic data by the second control unit, and
transmit it as a third radio signal from the second infor-
mation communication means.
[0016] A mobile object according to the present inven-
tion is a mobile object used in a mobile object diagnostic
system wherein the mobile object is diagnosed through
transfers of information via radio communication with a
fixed station for centralized control of the operation state
of the mobile object.
[0017] The mobile object comprises detection means
disposed for monitoring the state of at least one compo-
nent of the components constituting the mobile object,
and outputting a detection signal; a first control unit for
processing to code the detection signal from the detec-
tion means; and first information communication means
for transmitting the code-processed detection signal to
the fixed station as a first radio signal.
[0018] The mobile object can further comprise stor-
age means for storing the code-processed detection
signal for a predetermined period.
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[0019] The mobile object can further comprise control
means disposed for outputting a control signal to a com-
ponent having need of control or adjustment, receive a
second radio signal, which is transmitted to the mobile
object when the fixed station judges on the basis of the
first radio signal that a control or adjustment of the op-
eration of the mobile object is necessary, from the first
information communication means, process to decode
it by the first control unit, and output it to the control
means.
[0020] In the mobile object diagnostic system of the
present invention, at least one of the detection means
can be constructed to be a detector for detecting the oil
quantity and/or the oil temperature of engine oil of the
mobile object.
[0021] In the mobile object diagnostic system of the
present invention, at least one of the detection means
can be constructed to be a detector for detecting the
mileage of the mobile object.
[0022] In the mobile object diagnostic system of the
present invention, at least one of the detection means
can be constructed to be a detector for detecting a tire
pressure of the mobile object.
[0023] In the mobile object diagnostic system of the
present invention, the first information communication
means and the second information communication
means can be communication means via a satellite.
[0024] In the mobile object diagnostic system of the
present invention, the first information communication
means and the second information communication
means can be communication means using PHS (Per-
sonal Handy System).
[0025] In the mobile object diagnostic system of the
present invention, at least the detection means and the
first control unit can be connected through an optical fib-
er.
[0026] In the mobile object of the present invention,
at least one of the detection means can be constructed
to be a detector for detecting the oil quantity and/or the
oil temperature of engine oil of the mobile object.
[0027] In the mobile object of the present invention,
at least one of the detection means can be constructed
to be a detector for detecting the mileage of the mobile
object.
[0028] In the mobile object of the present invention,
at least one of the detection means can be constructed
to be a detector for detecting a tire pressure of the mo-
bile object.
[0029] In the mobile object Of the present invention,
the first information communication means can be com-
munication means via a satellite.
[0030] In the mobile object of the present invention,
the first information communication means can be com-
munication means using PHS (Personal Handy Sys-
tem).
[0031] In the mobile object of the present invention,
at least the detection means and the first control unit can
be connected through an optical fiber.

[0032] A diagnostic method of a mobile object of the
present invention monitors the state of at least one com-
ponent of the components constituting a mobile object,
transmits this monitoring result outside of the mobile ob-
ject by radio, and diagnoses the operation state of the
mobile object outside the mobile object on the basis of
the monitoring result.
[0033] In the diagnostic method, it is possible that the
diagnostic result is transmitted to the mobile object, and
the mobile object controls or adjust the operation state
on the basis of the diagnostic result.
[0034] In the diagnostic method, it is possible that the
monitoring result is received outside the mobile object
and made into a data base, and a mobile object that
transmitted a specific monitoring result is extracted.

Brief Description of the Drawings

[0035]

FIG. 1 is a diagram for explaining a schematio con-
struction of a mobile object diagnostic system ac-
cording to the present invention;
FIG. 2 is a diagram showing the construction of a
mobile object diagnostic system according to an
embodiment of the present invention; and
FIG. 3 is a diagram showing the construction of a
mobile object diagnostic system according to an-
other embodiment of the present invention.

Best Mode for Carrying out the Invention

[0036] FIG. 1 is a schematic construction diagram for
explaining the principle Of a mobile object diagnostic
system of the present invention.
[0037] Note that, in the system shown in FIG. 1, a ve-
hicle 100 as a mobile objeot and a fixed station 200 as
a management center for centralized control of the op-
eration state of the vehicle 100 are provided.
[0038] In the vehicle 100, detectors 10-1 to 10-3 are
disposed in portions (elements) considered to be nec-
essary for grasping conditions of the vehicle. Further,
controllers 11-1 to 11-3 are disposed in portions (ele-
ments) considered to be necessary for controlling the
vehicle. The reception of detection signals from the re-
spective portions (elements) detected by the detectors
10-1 to 10-3, and the transmission of control signals to
the controllers 11-1 to 11-3 are under the centralized
control of a control unit 12. Besides, a storage device
13 is provided for storing or holding detection signals
detected through the respective detectors 10-1 to 10-3
and control signals for controlling the respective control-
lers 11-1 to 11-3.
[0039] Here, detection signals detected by the detec-
tors 10-1 to 10-3 are coded by the control unit 12, sent
through an interface circuit 14 to a transmitter 15, and
transmitted outside the vehicle through a communica-
tion antenna 17. The detection signals transmitted out-
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side the vehicle are received and processed by the fixed
station 200 disposed outside the vehicle.
[0040] A signal received by a communication antenna
20 of the fixed station 200 is via a receiver 21, and de-
coded by a control unit 24 through an interface circuit
23. The decoded signal is analyzed in a vehicle signal
receiver 26.
[0041] Here, when a control or adjustment for a com-
ponent of the vehicle is required as a result of the anal-
ysis of a detection signal, a control signal transmitter 25
transmits a control command signal, and this control
command signal is coded by the control unit 24, trans-
mitted from a transmitter 22 through the interface circuit
23, and delivered through the communication antenna
20 to the vehicle 100.
[0042] The vehicle 100 receives this control com-
mand signal through the communication antenna 17,
decodes it by the control unit 12 through the receiver 16
and the interface circuit 14, and delivers it to the con-
trollers 11-1 to 11-3. The controllers 11-1 to 11-3 are
thereby driven so that the component of the mobile ob-
ject having need of control or adjustment is controlled
or adjusted.
[0043] In FIG. 2 shown is an example of a mobile ob-
ject diagnostic system of the present invention. In the
vehicle 100, detectors 30-1 to 30-3 are disposed in me-
dia (components) considered to be necessary for grasp-
ing conditions of the vehicle.
[0044] In the embodiment shown in FIG. 2, the detec-
tors 30-1 to 30-3 are disposed in a water temperature
gauge for cooling water, an oil temperature gauge in the
engine, and a tire gauge, respectively. Detection signals
from the detectors 30-1 to 30-3 are coded by a control
unit 32 and stored in a storage device 33. The coded
detection signals stored in the storage device 33 are
regularly sent at predetermined timings to a transmitter
35 through an interface circuit 34, and transmitted out-
side the vehicle by a communication antenna 37. Note
that each of the detectors 30-1 to 30-3 and the control
unit 32 can be connected through an optical fiber to
make up a so-called in-vehicle LAN.
[0045] A detection signal coded and transmitted out-
side the vehicle is received and processed by the fixed
station 200 constituting a vehicle information cantralized
canter. The signal received by a communication anten-
na 40 of the fixed station 200 is decoded by a control
unit 44 through a receiver 41 and an interface circuit 43,
and analyzed by a vehicle signal receiver 46.
[0046] Here, it has an information processor 47 for an-
alyzing conditions of a plurality of vehicles, and detec-
tion signals from the respective vehicles are made into
a data base and stored in this information processor 47.
As a result of the analysis and diagnosis of detection
signals from the respective vehicles, when a vehicle is
judged to require a maintenance, that is, it is judged that
a control or adjustment for the operation of the vehicle
is required, a control signal transmitter 75 makes a con-
trol command signal. This control command signal

made can also be stored in the information processor
47. Besides, by transmission from a not-shown trans-
mitter to the vehicle 100 at a predetermined timing, or
notifying the owner of the vehicle, state reports of the
vehicle can be regularly performed.
[0047] FIG. 3 is a construction diagram of a mobile
object diagnostic system showing another embodiment
of the present invention.
[0048] In this embodiment, detectors 50-1 to 50-3 are
disposed in the vehicle 100. The detectors 50-1 to 50-3
are disposed in a water temperature gauge for cooling
water, an oil temperature gauge in the engine, and a tire
pressure gauge, respectively. Besides, various control-
lers 51'-1 to 51-3 are disposed in components of the mo-
bile object necessary for control or adjustment. Note that
the detectors can also detect information signals such
as mileage and engine speed from an engine control
circuit 52.
[0049] Each of the engine control circuit 52, the de-
tectors 50-1 to 50-3, and the controllers 51-1 to 51-3 is
connected to an in-vehicle LAN 58 disposed on a ring,
and this in-vehicle LAN 58 is connected with a control
unit 53. By the control unit 53, detection signals detected
by the detectors 50-1 to 50-3 are coded and temporarily
stored in a storage device 54. Besides, they are regu-
larly transmitted at predetermined timings outside the
vehicle from a communication antenna 58 through an
interface circuit 55 and a transmitter 56.
[0050] A coded detection signal transmitted outside
the vehicle is received by the fixed station 200 consti-
tuting a vehicle information centralized canter, and proc-
essed. The signal received by a communication anten-
na 60 of the fixed station 200 is delivered through a re-
ceiver 61 and an interface circuit 63 to a oontrol unit 64,
where it is decoded and sent to a vehicle signal receiver
65 to analyze the detection signal.
[0051] The fixed station 200 has an information proc-
essor 67 for analyzing conditions of a plurality of vehi-
cles, and detection signals from the respective vehicles
are made into a data base and under the centralized
management by this information processor 47. And,
when it is judged as a processing result of a detection
signal that a control or adjustment for a vehicle is nec-
essary, a control command signal is transmitted to the
vehicle. In this case, a control signal transmitter 65
transmits the control command signal, and the control
unit 64 codes it and transmits it from the communication
antenna 60 through the interface circuit 63 and a trans-
mitter 62.
[0052] This control command signal is received by the
communication antenna 57 of the vehicle 100, sent
through a receiver 59 and the interface circuit 55 to the
control unit 53, and decoded. The control unit 53 drives
each of the controllers 51-1 to 51-3 to perform the con-
trol or adjustment. Further, by driving the engine control
circuit 52, the control unit 53 can perform not only engine
control but also control such as engine stop of a stolen
vehicle.
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[0053] In the above-described embodiments, note
that the radio communication between the vehicle 100
and the fixed station 200 can also be constructed as a
communication system via a communication satellite.
[0054] Besides, PHS (Personal Handy System) wide-
ly used for mobile communication can also be used.
[0055] As described above, in the present invention,
since a detection signal from a detector disposed in a
vehicle can be received and grasped outside the vehi-
cle, the operation state of the vehicle can be under cen-
tralized management outside the vehicle.
[0056] Note that it is needless to say that the present
invention not only is directed to vehicles as mobile ob-
jects but also can be applied to mobile objects such as
ships.

Possibility of Industrial Utilization

[0057] The present invention can perform centralized
management of the operation state of a mobile objeot,
and by regularly transmitting detection signals from a
detector disposed in the mobile object, to a fixed station,
it becomes possible to diagnose the mobile object in the
fixed station, inform the mobile object owner of the mo-
bile object state, and intend to make necessity of the
mobile object maintenance or each maintenance serv-
ice efficient.
[0058] Further, it can be combined with a system for
transmission and reception of navigation information,
positional detection of a stolen vehicle, or the like.
[0059] Besides, it is also possible to send control com-
mand signals to various controllers disposed in the mo-
bile object, and automatically perform control adjust-
ment from the outside.
[0060] As detection examples by disposing detectors,
detection of cooling water, detection of oil temperature/
oil pressure of engine oil, detection of exhaust concen-
tration/temperature, detection of mileage, detection of
engine speed, detection of wear of brake pads or the
like, and so on can be mentioned.
[0061] Besides, as examples of disposition of control-
lers, suspension control, engine control, and so on can
be mentioned.

Claims

1. A mobile object diagnostic system having a mobile
object and a fixed station for centralized control of
the operation state of this mobile object, wherein
said mobile object is diagnosed through transfers
of information via radio communication between
said mobile object and said fixed station, charac-
terized in that

said mobile object comprises:

detection means disposed for monitoring the
state of at least one component of the compo-

nents constituting said mobile object, and out-
putting a detection signal;
a first control unit for processing to code said
detection signal from said detection means;
and
first information communication means for
transmitting said code-processed detection
signal to said fixed station as a first radio signal,
and
said fixed station comprises:

second information communication means
for receiving said first radio signal;
a second control unit for processing to de-
code said first radio signal received by said
second information communication
means, and outputting it as a decoded de-
tection signal; and
diagnostic means for analyzing said de-
coded detection signal to diagnose the
state of said mobile object.

2. The mobile object diagnostic system described in
claim 1, characterized in that

said mobile object further comprises
storage means for storing said code-proc-

essed detection signal for a predetermined period.

3. The mobile object diagnostic system described in
claim 1 or 2, characterized in that

said fixed station further comprises

control command signal generation means for
judging on the basis of a diagnostic result of
said diagnostic means whether or not a control
or adjustment for the operation of said mobile
object is necessary, and generating a control
command signal when judging to be necessary,
and
said control command signal is processed to be
coded by said second control unit, and
transmitted as a second radio signal from said
second information communication means,
and
said mobile object further comprises

control means disposed for outputting a
control signal to a component having need
of control or adjustment, and
said second radio signal is received from
said first information communication
means, processed to be decoded by said
first control unit, and output to said control
means.

4. The mobile object diagnostic system described in
claim 1 or 2, characterized in that

said fixed station further comprises
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diagnostic data making means for making diag-
nostic data indicating the state of said mobile
object, on the basis or a diagnostic result of said
diagnostic means, and
said diagnostic data is processed to be coded
by said second control unit, and
transmitted as a third radio signal from said sec-
ond information communication means.

5. A mobile object used in a mobile object diagnostic
system wherein said mobile object is diagnosed
through transfers of information via radio communi-
cation with a fixed station for centralized control of
the operation state of the mobile object, character-
ized in that

said mobile object comprises:

detection means disposed for monitoring the
state of at least one component of the compo-
nents constituting said mobile object, and out-
putting a detection signal;
a first control unit for processing to code said
detection signal from said detection means;
and
first information communication means for
transmitting said code-processed detection
signal to said fixed station as a first radio signal.

6. The mobile object described in claim 5, character-
ized in that

said mobile object further comprises
storage means for storing said code-proc-

essed detection signal for a predetermined period.

7. The mobile object described in claim 5, character-
ized in that

said mobile object further comprises

control means disposed for outputting a control
signal to a component having need of control
or adjustment, and
a second radio signal, which is transmitted to
said mobile object when said fixed station judg-
es on the basis of said first radio signal that a
control or adjustment of the operation of said
mobile object is necessary, is received from
said first information communication means,
processed to be decoded by said first control
unit, and output to said control means.

8. The mobile object diagnostio system described in
any of claims 1 to 4, characterized in that

at least one of said detection means is a de-
tector for detecting the oil quantity and/or the oil
temperature of engine oil of said mobile object.

9. The mobile object diagnostic system described in
any of claims 1 to 4, characterized in that

at least one of said detection means is a de-
tector for detecting the mileage of said mobile ob-
ject.

10. The mobile object diagnostic system described in
any of claims 1 to 4. characterized in that

at least one of said detection means is a de-
tector for detecting a tire pressure of said mobile
object.

11. The mobile object diagnostic system described in
any of claims 1 to 4, characterized in that

said first information communication means
and said second information communication means
are communication means via a satellite.

12. The mobile object diagnostic system described in
any of claims 1 to 4, characterized in that

said first information communication means
and said second information communication means
are communication means using PHS (Personal
Handy System).

13. The mobile object diagnostic system described in
any of claims 1 to 4, characterized in that

at least said detection means and said first
control unit are connected through an optical fiber.

14. The mobile object described in any of claims 5 to 7,
characterized in that

at least one of said detection means is a de-
tector for detecting the oil quantity and/or the oil
temperature of engine oil of said mobile object.

15. The mobile object described in any of claims 5 to 7,
characterized in that

at least one of said detection means is a de-
tector for detecting the mileage of said mobile ob-
ject.

16. The mobile object described in any of claims 5 to 7,
characterized in that

at least one of said detoction means is a de-
tector for detecting a tire pressure of said mobile
object.

17. The mobile object described in any of claims 5 to 7,
characterized in that

said first information communication means is
communication means via a satellite.

18. The mobile object described in any of claims 5 to 7,
characterized in that

said first information communication means is
communication means using PHS (Personal Handy
System).

19. The mobile object described in any of claims 5 to 7,
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characterized in that
at least said detection means and said first

control unit are connected through an optical fiber.

20. A diagnostic method of a mobile object, character-
ized in that

the state of at least one component of the com-
ponents constituting a mobile object is moni-
tored,
this monitoring result is transmitted outside of
the mobile object by radio, and
the operation state of said mobile object is di-
agnosed outside said mobile object on the ba-
sis of said monitoring result.

21. The diagnostic method described in claim 20, char-
acterized in that

said diagnostic result is transmitted to said mo-
bile object, and
said mobile object controls or adjust the oper-
ation state on the basis of said diagnostic re-
sult.

22. The diagnostic method described in claim 20, char-
acterized in that

said monitoring result is received outside said
mobile object and made into a data base, and a mo-
bile object that transmitted a specific monitoring re-
sult is extracted.
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