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(54) On the fly satellite communication

(57) A satellite communication system communi-
cates a vehicle to a number of entities. As examples,
the communication system will communicate diagnostic
information from the vehicle to manufacturers, including
the vehicle manufacturer, component manufacturers,
and the vehicle owner. The diagnostic information could

include, as an example only, information from an accel-
erometer with regard to the vehicle having traveled over
large bumps. If this information is communicated to an
axle manufacturer, the axle manufacturer can use the
information to question warranty returns on the particu-
lar vehicle. Further, the entities can communicate with
the vehicle to upload computer information.
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Description

BACKGROUND OF THE INVENTION

[0001] This invention relates to a method of commu-
nicating from a vehicle to several entities through a sat-
ellite connection.
[0002] With the advent of satellite communications,
vehicles on the road communicate with their owners to
provide information. As an example, a truck may com-
municate its fuel level, etc. to the fleet owner such that
the fleet owner is able to calculate mileage, or other eco-
nomic aspects of the use of the truck. Further, items
such as speed, may also be transmitted to the fleet own-
er.
[0003] On the other hand, diagnostic information has
typically not been communicated to the fleet owner.
Such information would include information with regard
to the way the truck has been operated, and could pro-
vide the fleet owner with information as to unsafe oper-
ation.
[0004] Further, the vehicle manufacturers, or compo-
nent manufacturers, are often presented with damaged
parts or vehicles for warranty return. In many cases,
those parts may have been damaged through unsafe
use of the vehicle or other reasons of no fault of the man-
ufacturer. To date, the manufacturers or component
manufacturers have not been able to monitor the oper-
ation of the vehicle to identify such unsafe operation.

SUMMARY OF THE INVENTION

[0005] In a disclosed embodiment of this invention, a
vehicle on the road communicates diagnostic informa-
tion through a satellite communication system to several
entities. As an example, information with regard to the
operation of the vehicle may be transmitted over satellite
communication to the vehicle owner, the vehicle manu-
facturer, or component manufacturers.
[0006] As one example, the vehicle may be equipped
with an accelerometer which would determine when the
vehicle has traveled over an unusually large bump. If
this information is communicated to the component
manufacturer, the component manufacturer would have
a record of the incident. Preferable, the signal transmit-
ted from the vehicle would be encoded to identify the
particular vehicle associated with the information being
sent to the component manufacturer.
[0007] If the vehicle component is later presented to
the manufacturer for warranty return, the subcomponent
manufacturer will be able to question the propriety of the
warranty return based upon the incident recorded
through the satellite communication. Other examples
might be communication of information to the compo-
nent manufacturer with regard to braking intensity as an
indication of why there may have been unusual wear on
a braking system. Of course, the types of diagnostic in-
formation are endless, and it is the concept of the com-

munication of that information which is the inventive as-
pect of this invention.
[0008] In addition, the vehicle manufacturers or com-
ponent manufacturers can communicate to the vehicle
to update the code, computer programs or aplets being
utilized for the diagnostic systems. Known technology
allows the provision of encoded software to the vehicle
which would communicate to a computer on the vehicle
that it should update its code. The manufacturer would
then have the updated code follow the encoded signal.
[0009] These and other features of the present inven-
tion can be best understood from the following specifi-
cation and drawings, the following of which is a brief de-
scription.

BRIEF DESCRIPTION OF THE DRAWING

[0010] Figure 1 is a schematic view of one system in-
corporating the present invention.
[0011] Figure 2 is a basic flow chart.
[0012] Figure 3 shows another feature.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

[0013] Figure 1 shows a system 20 incorporating the
present invention, and having a vehicle 22 communicat-
ing through a satellite 24 to the fleet owner 26, the ve-
hicle manufacturer 28, and a component manufacturer
30. The component manufacturer box 30 could actually
be a number of different manufacturers each receiving
information, if different manufacturers manufactured the
brakes, axles, etc.
[0014] The vehicle is equipped with an antenna trans-
mitter 32 for sending and receiving information through
the satellite 24. The computer 34 on the vehicle com-
municates signals to and from the antenna/transmitter
32.
[0015] An accelerometer 36 is shown schematically
associated with one axle on the vehicle 22. The method
of this invention will be described with regard to the op-
eration of this accelerometer 36. It should be understood
that any type of diagnostic information, including infor-
mation with regard to the brakes, the engine, etc. could
be incorporated into this invention. This invention is not
concerned with how different information can be utilized
for diagnostic purposes; rather, it is concerned with the
communication of diagnostic information once it has
been gathered.
[0016] As shown in Figure 2, a flow chart for this meth-
od could be described as operating the vehicle and gath-
ering diagnostic information such as through the accel-
erometer 36. The accelerometer 36 is useful to deter-
mine when an axle has taken a large vibration such as
going over a large bump. Other types of diagnostic in-
formation could include the force applied to the brakes
on any particular actuation, racing the engine, etc. This
diagnostic information is transmitted and captured by
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any one of entities 26, 28 or 30. The entities store the
information, and then utilize that information.
[0017] As one example, should the accelerometer 38
indicate that the vehicle 22 has been frequently driven
over large bumps, the axle manufacturer may store that
information. Now, when the owner of the vehicle at-
tempts to return the axle as having been defective, the
axle manufacturer 30 will be able to utilize that informa-
tion to show the owner of the vehicle 22 that perhaps
the axle was not defective.
[0018] In addition, once satellite communication to
supply diagnostic information to and from the vehicle is
developed, much more complex computing can be done
on information gathered at the vehicle. As an example,
very complex computing can be applied to data gath-
ered at the vehicle. This complex programming (e.g.
fuzzy logic) is very powerful in providing information
about what the sensed data might mean. However, the
vehicle owners have been reluctant to invest in the cost
of the expensive computers on each vehicle which
would be necessary for processing the information. With
the present invention, the data can be uplinked to a com-
puter at the component or vehicle manufacturer who can
then perform the computing by a single computer for an
entire fleet of vehicles. This thus makes practically avail-
able much higher level processing of gathered diagnos-
tic data.
[0019] The communications from the vehicle to the
entities are coded such that the entities will be able to
determine the particular vehicle, such as by the vehicle
information number.
[0020] In addition, any one of entities 26, 28 and 30
can communicate with the computer 34 on the vehicle
through the satellite 24 to update the computer code.
The concept of encoded signals to actuate the computer
34 to accept new software is known. This system will
utilize such computer technology to allow the computer
34 to be updated to accept and utilize new types of di-
agnostic information gathering.
[0021] Figure 3 shows another feature wherein the
satellite 24 communicates to the vehicle 22 and the
manufacturer 28, 30 or owner 26 to provide the ability
to modify hardware at the vehicle. As an example, a log-
ic cell array 50 may be incorporated into the vehicle.
Logic cell arrays are known and are utilized to provide
a plurality of reconfigurable paths between various in-
puts and outputs. The paths are reconfigured by the sim-
ple application of software instructions. Logic cell array
technology is known. However, once the logic cell or ray
technology 50 has been incorporated into the vehicle,
instructions can pass from the satellite 24 into a satellite
link 52, microprocessor 54, and used in combination
with code 56 to reconfigure the logic cell arrays.
[0022] This would allow the manufacturer or owner
26, 28, 30 to modify the logic cell array to address spe-
cific problems. As an example, if there is a connection
or sensor problem with the current status of the logic cell
array, an instruction can be uplinked to reconfigure the

logic cell array to bypass the problem. Again, the tech-
nology for bypassing a problem with a logic cell array is
known. It is the use of the satellite link to actuate the
bypass which is inventive here.
[0023] As shown in Figure 3, the logic cell array 50
might take an input 60 from its sensor and a second in-
put 62 from some other source. The logic cell arrays may
then transmit those inputs to outputs such as microproc-
essor 66 or some other input or output 68. The other
logic cell array may also take another input 70 which
could be from a redundant sensor. If the sensor 60 fails,
the logic cell array can be reconfigured through the sat-
ellite link to utilize information from the sensor 70. This
is one example only, and this technology will provide
powerful benefits to the maintenance of fleets. This
would allow the fixing of a problem at a vehicle, without
the requirement of a maintenance person travelling to
the vehicle.
[0024] Finally, once the sensor or diagnostic data is
uplinked to the manufacturers 28 or 30, that information
can then be used to model the real world faced by the
components in the field. This will allow the manufacturer
to better design the components.
[0025] A preferred embodiment of this invention has
been disclosed; however, a worker of ordinary skill in
the art would recognize that certain modifications come
within the scope of this invention. For that reason the
following claims should be studied to determine the true
scope and content of this invention.

Claims

1. A method of communicating information compris-
ing:

gathering diagnostic information with regard to
the operation of a vehicle on the vehicle;
transmitting said gathered information through
a satellite link to a remote entity.

2. A method as recited in Claim 1, wherein said remote
entity includes a manufacturer of at least a portion
of the vehicle.

3. A method as recited in Claim 2, wherein said entity
is a component manufacture.

4. A method as recited in Claim 2, wherein said entity
is the vehicle manufacturer.

5. A method as recited in Claim 2, wherein said infor-
mation is utilized in connection with warranty claims
by said manufacturer.

6. A method as recited in Claim 1, wherein said diag-
nostic information relates to a potential damage on
at least a vehicle component.
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7. A method as recited in Claim 1, wherein said entities
can communicate with said vehicle to update com-
puter code on a computer mounted on said vehicle.

8. A method as recited in Claim 7, wherein the com-
puter code updates are utilized to reconfigure a con-
trol on the vehicle.

9. A method as recited in Claim 1, wherein said trans-
mitted gathered information is used in combination
with a complex computer program at the remote en-
tity.
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