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METHOD FOR PROVIDING INFORMATION
RELATING TO A MOBILE MACHINE TO A
USER

TECHNICAL FIELD

The present invention relates generally to mobile
machines, and more particularly, to a method of providing
information relating to a machine to a user.

BACKGROUND ART

Computers and electronics are becoming increasingly
common on many machines. For example, earthmoving
machines now include many on board sensors for recording
parameter data during operation of the machine. On board
controllers may also calculate other parameters of the
machine based on sensor data.

However, with the large increase in the number of sensors
and data being collected, the amount of data to be analyzed
becomes unmanageable.

Additionally, different persons, for example, the operator,
the owner, etc. . . . , may have need for different information.

The present invention is directed to overcoming one or
more of the problems identified above.

DISCLOSURE OF THE INVENTION

In one aspect of the present invention, a method for
providing information relating to a machine to a user is
provided. The method includes the steps of sensing prede-
termined events relating to the machine and producing
corresponding event signals, delivering the event signals to
a remote site, comparing said event signals to a profile of
events corresponding to the user, and delivering a notifica-
tion signal to the user if the event signals match the profile.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an apparatus adapted for
performing the present invention;

FIG. 2 is a flow diagram illustrating operation of a method
for providing information to a machine to a user, according
to an embodiment of the present invention;

FIG. 3 is a diagrammatical illustration describing a first
application of the present invention; and,

FIG. 4 is a diagrammatical illustration describing a sec-
ond application of the present invention.

BEST MODE FOR CARRYING OUT THE
INVENTION

With reference to FIG. 1, the present invention or warning
manager 100 provides a method for providing information
relating to a mobile machine in a fleet of mobile machines
118.

Each mobile machines 118 includes a plurality of
on-board sensors (not shown) for measuring machine
parameters. Preferably, each mobile machine 118 includes a
microprocessor based controller or information manager
120 for receiving signals from the sensors, storing data when
an event occurs, and calculating other machine parameters
based on the sensor data.

An event is defined as a set of predetermined conditions.
Aparticular event may be a function of one or more machine
parameters. For example, one event may be defined when
engine oil temperature exceeds a predetermined threshold.
Another event may be defined when engine oil temperature
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exceeds another predetermined threshold and a sensor for
detecting particles on the oil is triggered.

Generally, the information manager 120 “traps™ or stores
data when a predetermined event occurs or under “trapping”
conditions. The parameters stored and the form of the data
are dependent upon the particular event.

Preferably, the warning manager 100 is implemented on
a computer workstation operating the Hewlett-Packard
HP-UX operating system.

The data manager 100 includes a batch processing means
102 for receiving and analyzing the events.

A fleet and machine database means 104 contains infor-
mation defining a fleet of similar or commonly owned or
operated machines. The fleet and machine database means
104 also includes data relating to the number and type of all
machines in the fleet.

A user profile database 106 contains information relating
to all users of the data manager including a user profile
which defines which events will require that the user be
notified (see below).

An event database 108 contains information relating to all
triggered events received from the machines in the fleet. The
events stored in the event database may be received from the
on-board information manager 120 in any of a number of
methods, i.e., over a radio datalink, a satellite datalink, or
similar method.

The event database 108 may also contain events generated
by an off-board information manager 122. Preferably, the
off-board information manager uses a knowledge based
system to generate events based on current and past
on-board data, service history, oil sample data, and the like.

A user interface 110 allows a user to access both the user
profile database 106 and the event database 108. The user
interface 110 also allows the user to input information
relating to the fleet or machine data.

The batch processing means 102 retrieves a list of events
from the event database 108 and the user profiles from the
user profile database 106. The batch processing means 102
compares the list of events with the profile of each user.

If all the conditions of a user profile are met, then the user
is notified, via a notification means 112. The user profile
defines the events which trigger the notification and the
method of notification.

In the preferred embodiment, the user may be notified by
an electronic mail message or report 114 or by an pager
report via a pager 116 or by a facsimile report 122.

Additionally, each user may have multiple aliases or
profiles. Each alias has a different purpose and therefore a
different list of events which trigger notification of the user.

For example, assume there are two users: user one and
user two. Each user has two profiles: user one—profile one,
user one—profile two, user two—profile one, and user
two—profile two. Each profile of each user has a different
set of events which must occur before the user is notified.

Each profile can be predefined for a different event or
different set of events. Each profile may also trigger a
different mode or modes of communication (page, Email,
fax).

With reference to FIG. 2, operation of the present inven-
tion will now be discussed.

In a first control block 202, cach machine in the fleet is
monitored via an on-board information manager 120. In the
preferred embodiment, an off-board information manager
122 is also used to monitor the fleet. The information
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manager 120, 122 senses predetermined machine parameters
and calculates other machine parameters. The parameters are
stored on-board in various formats.

The information manager analyzes the data and identifies
predetermined events. An event is a predetermined condition
or set of conditions of the machine parameters. For example,
one event may be defined as when a parameter reaches a
predetermined threshold. Other events may be tied to two or
more parameters.

In a second control block 204, the event or events are
delivered to the data manager 100. The data manager 100
stores the events in the event database 108.

In a third control block 206, the batch processing means
102 compares the events with the user profiles stored in the
user profile database 106.

In a fourth control block 208, if the conditions of an alias
for a particular user are met then the user is notified, as
defined in the user profile. As stated above, the user may be
notified by either an electronic mail message and/or a pager
message and/or facsimile.

INDUSTRIAL APPLICABILITY

With reference to the drawings and in operation the
present invention provides a method for providing informa-
tion relating to a mobile machine to a user.

The mobile machine is preferably one in a fleet of
machines. Each machine includes an on-board information
manager which collects data from a plurality of sensors and
determines a number of machine parameters. The on-board
information manager analyzes the parameters and detects
any of a number of predetermined events.

When an event occurs it is logged, i.e., stored in memory.
The events are then transmitted over a data link to a remote
location.

At the remote location, the batch processing means 102
compares the events with a profile associated with a user.

Events may also be identified and logged by the off-board
information manager.

If the events correspond to the events defined in the
profile, then the user is notified. As stated above, notification
can be by any suitable method including electronic mail and
page messages.

With reference to FIG. 4, a first application of the present
invention is illustrated. The application is described solely
for illustration purposes. The present invention may be
adapted for a variety of such systems.

Data from first, second and third mobile machines 304,
306, 308 at a work site 302 is collected by respective first,
second, and third on-board information managers 310, 312,
314. The data is relayed via a communications link to a data
manager 316 implemented on a computer workstation.

With reference to FIG. 4, a second application of the
present invention is illustrated.

Parameter data from each machine may be collected by
several different means. In the illustrated example, data from
machines located at three separate sites is collected.

At a first work site, the data is collected at a first work
station 402 via radio links. At a second work site, the data
is collected at a second work station 404 via radio links. At
a first remote site, parameter data from the third remote site
is collected at a database server work station 406 over a
satellite communication link.

The data collected by the first and second work stations
402, 404 are delivered to a third work station 410 at a second
remote site.
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The database server work station 406 is preferably con-
nected to a computer network 412. The network 412
includes first, second, and third network computers 414,
416, 418.

Users can access the data stored on the database server
work station 406 and receive electronic mail via the first,
second, and third network computers 414, 416, 418.

Users can also access the data stored on the third work
station 406 and receive electronic mail via first and second
remote work stations 420, 422.

Events may be stored on both the third work station 410
and the database server work station 406. Each work station
406, 410 may analyze the events and notify the users as
described above.

Other aspects, objects, and features of the present inven-
tion can be obtained from a study of the drawings, the
disclosure, and the appended claims.

We claim:

1. A method for providing information relating to a
machine to a user, comprising:

sensing predetermined events relating to the machine and
producing corresponding event signals;

delivering said event signals to a remote site;

comparing said event signals to a profile of events cor-
responding to the user; and,

delivering a notification signal to the user if said event
signals match said profile.
2. A method, as set forth in claim 1, wherein said step of
sensing predetermined events includes the steps of:

determining a parameter of the machine;
comparing said parameter to a threshold and

wherein said predetermined events is sensed if said

parameter exceeds said threshold.

3. A method, as set forth in claim 1, wherein said
predetermined events are functions of at least one parameter
of the machine.

4. A method, as set forth in claim 1, wherein said event
signals include the occurrence of the event and related
parameter data.

5. A method, as set forth in claim 1, including the steps of
comparing said event signals to a second profile of events
corresponding to another user; and

not delivering a notification signal to said another user if
said event signals do not match said second profile.
6. A method, as set forth in claim 1, wherein said event
signals includes a list of said predetermined events.
7. A method, as set forth in claim 1, wherein said
notification signal is an electronic mail message.
8. A method, as set forth in claim 1, wherein said
notification signal is a message sent to a pager.
9. A method, as set forth in claim 1, wherein said
notification signal is a message sent via facsimile.
10. A method as forth in claim 1, including the steps of:
comparing said event signals to a second profile of events
corresponding to the user; and,
delivering a second notification signal to the user if said
event signals match said second profile.
11. A method as forth in claim 1, including the steps of:
comparing said event signals to a second profile of events
corresponding to a second user; and,
delivering a second notification signal to said second user
if said event signals match said second profile.
12. A method, as set forth in claim 1, wherein said
notification signal includes at least one of the following: an
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electronic mail message, a message sent to a pager and a
message sent via facsimile.

13. A method, as set forth in claim 1, wherein said
notification signal includes at least two of the following: an
electronic mail message, a message sent to a pager and a
message sent via facsimile.

14. A method, as set forth in claim 1, wherein said
notification signal is defined by said profile.

15. A method as set forth in claim 1, wherein the step of
delivering said event signal includes the step of delivering
said event signal to said remote site using a radio datalink.

16. A method as set forth in claim 1, wherein the step of
delivering said event signal includes the step of delivering
said event signal to said remote site using a satellite datalink.

17. A method for providing information relating to a
machine to a user, comprising:

sensing predetermined events relating to the machine and

producing corresponding event signals;

delivering said event signals to a remote site;

comparing said event signals to a profile of events cor-

responding to the user;

delivering a notification signal to the user if said event

signals match said profile;

comparing said event signals to a second profile of events

corresponding to a second user; and,

delivering a second notification signal to said second user

if said event signals match said second profile.

18. A method as set forth in claim 17, including the steps
of:

comparing said event signals to a second profile of events

corresponding to another user; and
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not delivering a notification signal to said another user if
said event signals to not match said second profile.
19. A method as set forth in claim 17, including the steps
of:

comparing said event signals to a second profile of events
corresponding to the user; and,

delivering a second notification signal to the user if said

event signals match said second profile.

20. A method as set forth in claim 17, wherein the step of
delivering said event signal includes the step of delivering
said event signal to said remote site using a radio datalink.

21. A method as set forth in claim 17, wherein the step of
delivering said event signal includes the step of delivering
said event signal to said remote site using a satellite datalink.

22. A method for providing information relating to a
machine to a user, comprising:

sensing predetermined events relating to the machine and
producing corresponding event signals;

delivering said event signals to a remote site;

comparing said event signals to a profile of events cor-
responding to the user;

delivering a notification signal to the user if said event
signals match said profile;

comparing said event signals to a second profile of events
corresponding to the user; and,

delivering a second notification signal to the user if said
event signals match said second profile.
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