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(57) Abstract: Systems and methods for remote query of weather conditions at an agricultural machine use an onboard telemetry
unit as a gateway for communication with the machine. The telemetry unit can be coupled to both the machine's electrical system at
the machine, and a machine's controller area network (CAN). A user can call up the machine's telemetry unit using a cell phone or
personal computer to retrieve weather data such as temperature, humidity and rainfall from a weather station coupled to the machine.
A system can provide an alert when a desired predetermined condition is present at a machine, for example an alert that a harvesting
or baling condition is present. The system can also enable an operator or fleet manager to check the state of various devices or appar -
atus at a machine, enabling remote diagnostics via the onboard telemetry unit.
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Remote Weather Sensing For Harvesting Conditions

FIELD OF INVENTION

[0001] This invention pertains generally to methods and systems for supporting
agricultural operations, and more particularly to remote sensing operations using

telemetry.
BACKGROUND OF INVENTION

[0002] In general, remote operation of consumer devices has primarily focused on the
use of radio waves from a relatively proximate, typically line-of-sight source.
Manipulating a remote-controlled airplane, robot and the like, or unlocking a car with a
key fob device, immediately come to mind as common examples of remote operations.
In such applications, a small transmitter in a control device can generate a signal that
can be detected at a receiver at the controlled device. Power and frequency constraints
reduce the likelihood of interference at the device receiver, as well as limit the range
between the device and its controller.

[0003] In the context of vehicles, the concept of remotely controlling some aspect of
an automobile has been further expanded in the development of user assistance
systems such as ONSTAR®, which offers subscription services, such as emergency
road service and navigation assistance. A user can depress a button at an onboard
ONSTAR® console to connect with a customer service operator who can coordinate the
assistance of emergency personnel, or the transmission of signals to unlock a vehicle.

In the event of an accident, an onboard device can connect with an ONSTAR® center to
prompt a customer service representative to call the vehicle to check on the condition of

the passengers.
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[0004] In general, the ONSTAR® system relies on dedicated proprietary equipment
and third party personnel to remotely facilitate select vehicle-related services for
subscribers. A triggering condition at the vehicle, such as an airbag deployment, or user
input, can activate an ONSTAR® device to call a service representative who can
perform some vehicle-related action on behalf of the subscriber, who is typically at the
vehicle.

[0005] While adequate for its intended purposes, there are needs that the ONSTAR®
system, and others of its ilk, fails to address. For instance, there can be a need to
perform a remote operation, or check environmental conditions at an unattended or
turned off vehicle. Such needs can be particularly acute in the context of agricultural
machines, as agricultural activities are restricted by economic, regulatory, and
environmental constraints. For example, some operations, such as harvesting hay or
applying pesticides, can only be performed under specific environmental conditions at
the particular field. A fleet of agricultural machines can operate over a large area as
operators can be tasked to perform different procedures at different fields with different
equipment. While weather patterns can affect a broad region, at the same time, localized
cells can often cause sporadic events that affect smaller areas. Conditions at one field
can vary greatly from conditions at another field. Accordingly, operations that cannot be
performed in a first field, may be able to be performed in a second field that is
experiencing different weather conditions.

[0006] For example, hay must take on a certain amount of moisture before being cut.
In certain North American regions, proper harvesting conditions only occur after dark,
requiring an operator to make a trip at night, or call a resident in the vicinity at night, to
check humidity levels at the field that needs to be harvested. Fields separated by great

distances have to be checked separately to determine if local conditions are conducive
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for the work activity to be performed. Likewise, application of pesticides is limited by
wind conditions at the site. Again, since wind conditions can vary among various fields,
a report at one field may not be relevant at another, requiring each operator to make the
effort to check the conditions at his assigned field. Once there, he may learn that
conditions at his field are not good for spraying. Conditions at other fields may be
conducive, but an operator won't know until he checks conditions at each field, which
could prove a time-consuming process.

[0007] When an operator makes a trip to a field only to discover that environmental
conditions prohibit him from performing a desired task, both time and money can be lost,
particularly when the field is quite a distance from his home. His consternation can be
multiplied when the futile trip is made at night. There is a need for a means to remotely
check ambient conditions at a parked vehicle so that an operator can make an informed
decision before traveling commencing preparations for a work assignment. While stand-
alone weather stations exist, they are not mobile, and can only check conditions for a
limited area.

[0008] It would behoove the owner, fleet manager, or operator of an agricultural
machine to have the ability to remotely query an unattended agricultural machine to
determine local environmental conditions. There is a need for a mobile weather station
that can be remotely queried. Because different operators may desire different types of
information depending on the fleet work schedule, there is a need for a common method
that can be used by multiple operators to perform a variety of operations at machines at
remote locations. There is a need for a method and system that allows an operator or
fleet manager to directly query a machine in order to better perform his particular work
assignment, without requiring the services of a third party, whose intervention can both
delay operations and increase costs. There is a need for a system and method for

remote sensina that can be implemented throuahout a machine fleet without sianificant
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investment in new equipment. There is further a need for a system and method for

remote operations that can be implemented on legacy machines without the need for

expensive retrofitting procedures.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 shows an example system of the invention.
[0010] FIG. 2 shows an example system of the invention.
[0011] FIG. 3 shows an example system of the invention.
[0012] FIG. 4 shows a flow diagram of an example method.
[0013] FIG. 5 shows a flow diagram of an example method.
[0014] FIG. 6 shows a flow diagram of an example method.

[0015] FIG. 7 shows an example system of the invention.
OVERVIEW

[0016] Many agricultural machines are equipped with a telemetry unit for the recording
and one-way transmission of machine data from the machine to a back office. In a
system of the present invention, a telemetry unit can communicate with a machine in a
bidirectional manner, facilitating remote query by an operator or fleet manager. A user
can use a communication device such as, but not limited to, a cell phone, smart phone
or modem-equipped personal computer to communicate with the telemetry unit and
provide remote query and control commands. The telemetry unit can provide the
commands to, and receive data from, devices at the machine via a communications bus
of a controller area network (CAN) at the machine. In an exemplary embodiment, a
weather station can be coupled to the CAN, and an operator can use the telemetry unit
as a gateway for retrieving data pertaining to ambient environmental conditions at the
machine. For example, an operator or fleet manager can call up the telemetry unit and
request the current humidity at the machine to determine whether conditions are
conducive for harvesting a hay crop.

[0017] In an example method, operator can use a cell phone to call the telemetry unit

and request weather sensor data. In response to receiving the call, the telemetry unit
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can receive data from a weather sensor at the machine. For example, the telemetry unit
can be configured to query a weather sensor for data. In a further example, the
telemetry unit can be configured to energize a CAN, prompting nodes to broadcast
sensor data via a CAN communications bus. The telemetry unit can then transmit the
weather data to the user device over a communications network that can include wired,
wireless, cellular and packet-switched communications. The invention enables an
operator or fleet manager to contact the telemetry unit to find out the current state of the
weather at a machine, a procedure that can be much quicker, cheaper, and possibly
more reliable than making a trip to the vehicle, or contacting a resident who lives in the
vicinity of the machine.

[0018] A system of the invention can be configured to provide an alert when a certain
condition is present at the machine. For example, a system can include a telemetry unit
configured for bidirectional communication with a user communication device, and
communicatively coupled to a sensor at a machine; and a condition determination
module (CDM) configured for using the sensor data to determine whether a
predetermined condition exists at the machine. In an exemplary embodiment, both the
telemetry unit and the sensor are coupled to a machine controller area network (CAN).
In an example embodiment, the CDM is configured to use weather data to determine
whether a particular condition, such as a harvesting, baling or spraying condition is
present at a machine. The CDM can be configured to determine whether current
weather characteristics satisfy requirements for harvesting, such as a moisture level
falling within a predetermined range. If the CDM determines that conditions are good for
harvesting, an alert can be provided to a user. For example, a text message can be sent
to a user’s cell phone, or a phone call made to an operator. The system can query the

machine, relieving the operator of making periodic phone calls, particularly
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advantageous aspect when it saves the user from having to set his alarm clock to
awaken and remind him to query a harvester machine during nighttime hours.
[0019] The invention provides a communication gateway that does not require
dedicated equipment or costly retrofitting operations. A system and method of the
invention enable direct communication between a user and his machine, without the

need for third party intervention or subscription fees.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS
[0020] As required, example embodiments of the present invention are disclosed.
The various embodiments are meant to be non-limiting examples of various ways of
implementing the invention and it will be understood that the invention may be embodied
in alternative forms. The present invention will be described more fully hereinafter with
reference to the accompanying drawings in which like numerals represent like elements
throughout the several figures, and in which example embodiments are shown. The
figures are not necessarily to scale and some features may be exaggerated or
minimized to show details of particular elements, while related elements may have been
eliminated to prevent obscuring novel aspects. The specific structural and functional
details disclosed herein should not be interpreted as limiting, but merely as a basis for
the claims and as a representative basis for teaching one skilled in the art to variously
employ the present invention. For example, while the exemplary embodiments are
discussed in the context of an agricultural vehicle, it will be understood that the present
invention is not limited to that particular arrangement. Likewise functions discussed in
the context of being performed by a particular module or device may be performed by a
different module or device, or combined, without departing from the scope of the claims.
[0021] Turning now to the figures, the present invention will be described in detail.

Referring to FIG. 1, a system 100 for remote query and control can include an
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agricultural machine 102 equipped with a telemetry unit 110 coupled to the agricultural
machine and configured to communicate with a user communication device 130 via a
communications network 120. By way of example, but not limitation, the agricultural
machine 102 can be in the form of a combine harvester, tractor, sprayer, or windrower.
In an example embodiment, the telemetry unit 110 can be communicatively coupled to
one or more devices 108 at the machine 102. The device 108 can be an implement,
sensor, or other apparatus at the machine 102, or a controller or control circuit
associated with an implement, sensor or apparatus.

[0022] The machine 102 can be equipped with a variety of different implements, such
as a cultivator, a header, a boom, etc, and be configured to perform various agricultural
related tasks, such as harvesting crop, cultivating, applying crop products, irrigating, etc.
It can also be equipped with one or more sensors that can be associated with an
implement or other apparatus associated with the machine 102 and configured to detect
the state of a device at the machine or the machine environment. In an example
embodiment, a sensor can be in the form of a weather station configured with devices to
detect weather characteristics such as rainfall, humidity, temperature, and the like.
[0023] In an exemplary embodiment, the user communication device 130 can be in
the form of a cell phone or smart phone, and the network 120 can include a cellular
network, enabling an operator to directly call up the telemetry unit 110. In a further
embodiment, the user communication device 130 can be in the form of a personal
computer equipped with a modem, so that a fleet manager can contact the agricultural
vehicle 102 from a back office location using the internet. The telemetry unit 110 can be
configured to serve as a gateway to the machine 102, using its existing communication
architecture to enable remote control and query of the device 108 directly by a user
associated with the machine. No third party intermediary is required in order for an

operator or manaaer to auerv the machine 102.
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[0024] FIG. 2 depicts an example system 200 for remote query and control. The
system 200 can include a telemetry unit 210 that can be configured to couple with a
multiplexing interface module (MIM) 212 that can interface the telemetry unit 210 with an
electrical system at the machine. In an exemplary embodiment, the telemetry unit 210 is
embodied as a telematics device configured for use on an agricultural machine. In an
exemplary embodiment, the telemetry unit 210 can include, or be coupled to, a modem,
such as a GPRS modem configured for communication over a cellular network. The
telemetry unit 210 can be coupled to an antenna 208 for transmission and reception of
signals. In an exemplary embodiment, the antenna 208 is a combined GPS and GPRS
antenna, enabling reception of satellite signals for geo-positioning as well as
communication signals over a cellular network. In an exemplary embodiment, the
telemetry unit 210 can include a power supply, such as a battery, enabling its operation
even when the host machine is turned OFF.

[0025] The MIM 212 can provide an interface between the telemetry unit 210 and a
machine’s electrical system 222 which can include a machine’s battery. The MIM 212
can include the software, hardware and/or firmware required to adequately interface the
telemetry unit 210 to enable remote query operations. In an example embodiment, the
MIM 212 couples the telemetry unit 210 to the electrical system 222 so that power can
be provided to the CAN 226 and the telemetry unit 210 can operate in coordination with
the CAN 226 to communicate with sensors and devices at the machine 102.

[0026] In an exemplary embodiment, the CAN 226 is a controller area network as
known in the art as a multi-master short message broadcast system based on an
International Standardization Organization (ISO) defined serial communications bus (for
example, the ISO 11898 standard). Originally developed by Bosch for the automotive
industry, the use of CAN systems has expanded to include automation, medical and

manufacturina aoplications. The telemetrv unit 210 can be confiaured for couplina to the
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CAN 226, for example it can include ports that enable it to connect to a communications
bus for the CAN 226. Thus, in an example embodiment, the telemetry unit 210 can be
coupled to both the electrical system 222 and the CAN 226.

[0027] FIG. 3 shows an example system 300 that can be used to facilitate remote
query and operation of the machine 102. The system 300 can include a telemetry unit
310 coupled to a CAN 320 that can include several nodes, such as but not limited to: an
engine control module (ECM) 322, a transmission control module (TCM) 324, a body
control module (BCM) 326, a climate control module (CCM) 328, an anti-lock braking
system module (ABSM) 330, and a weather station module (WSM) 332. Each node can
comprise a transceiver (also referred to as a CAN controller) configured to transmit and
receive messages over a serial communications bus 340 to which each node is coupled.
In addition, each node can comprise a host processor coupled to the CAN controller and
configured for composing messages to be transmitted, and for determining content of
messages received. In an exemplary embodiment, one or more sensors, actuators,
device or other apparatus can be coupled to the host processor. In an example
embodiment, a CAN node can include a host processor connected to a sensor that can
be configured to detect a state at the machine, for example an environmental state, or a
state of an apparatus at the machine.

[0028] Each CAN node requires power for its processing and communication
operations. FIG. 3 shows a power circuit 350 configured to provide power to the CAN
320. In an example embodiment, the power circuit 350 is part of the machine’s electrical
system 222. The power circuit 350 can include, but not be limited to, a power source
352, which, in an example embodiment, can be coupled to a power control module
(PCM) 354. In an exemplary embodiment, the power source 352 is embodied as a
battery, for example, a machine battery used to charge a starter motor, lights and

ianition svstem of the machine. In a further example. a separate batterv at the machine
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can be used to power the CAN 320. While the machine or vehicle is turned on, its
charging system can charge its battery. However, when the vehicle is turned OFF, the
charging system no longer operates. To prevent the CAN 320 from draining a machine
battery while a machine is turned OFF, the power control module 354 can be coupled to
the power source 352 and configured to control power provided to the CAN 320. For
example, the PCM 354 can comprise a power relay that can switch power to the CAN
320 from the power source 352 on or off. In an example embodiment, a power relay
circuit can be coupled to the machine’s ignition system so that power is provided to the
CAN 320 when the ignition is turned on, and switched off when the ignition is turned off.
In another example, a PCM can further include a power controller device such as, but
not limited to, a CAN user console, configured to enable or prevent battery power to be
provided to the CAN 320. In an exemplary embodiment, the PCM 354 is part of the
electrical system for the machine 102, and a telemetry unit of the invention can be
configured to couple with an existing PCM for a machine’s electrical system, reducing
the number of parts required in order to install and implement the invention on a legacy
machine.

[0029] In an exemplary embodiment, the telemetry unit 310 is configured for
bidirectional communication, having the software, hardware, and/or firmware required for
communication with a user device such as a cell phone or personal computer over the
communications network 120. The telemetry unit 310 can be configured with CAN high
and CAN low ports for electrical coupling to the CAN 320, and can include the hardware,
software, or firmware necessary to enable the telemetry unit to function as a CAN node,
sending and receiving messages to and from other CAN nodes via the CAN bus 340. In
an example embodiment, the telemetry unit 310 can be coupled to a machine’s electrical
system. For example, the telemetry unit 310 can include an output port that can provide

an output that can enable power to be provided to the CAN 320. The telemetrv unit 310
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can include hardware, software, and or firmware configured to drive an output at its
output port in response to receiving communication from the user device 130.

[0030] In a further embodiment, rather than coupling to a power control module
previously present at the machine, an MIM of the invention can include a power relay
circuit that can be coupled to the power source 352 and the CAN 320 so that power can
be provided to the CAN 320 in response to telemetry unit 310 output. Thus, in a system
of the invention, the telemetry unit 310 can be configured to provide power to the CAN
320 by driving an output used to couple the power source 352 to the CAN 320. In
addition, the telemetry unit 310 can be configured to provide power to the CAN 320
through the telemetry unit 310 itself, when the MIM 306 couples power from the power
source 352 to the telemetry unit 310, which in turn can provide it to the CAN 320 through
its CAN ports. Either way, the telemetry unit 310 can function as a gateway for
communication that can energize the CAN 320.

[0031] FIG. 400 shows a flow diagram of an example method that can be used for
remote query of a machine. At block 402, the telemetry unit 310 can receive a
communication signal from a user device. In an example method, an operator can use a
cell phone to communicate with the telemetry unit 310 over the communications network
120. As another example, a fleet manager can contact the telemetry unit 312 via a
laptop at a back office, over a communications network that can include packet-switched
and cellular communications.

[0032] The communication signal can be detected at the antenna 208 and provided to
the telemetry unit 310 that is configured with the software, hardware and/or firmware to
receive the communication signal and generate a response. At block 404, the telemetry
unit 310 can receive data from a sensor device. For example, the telemetry unit 310,
performing as a node in the CAN system 320 can receive weather-related data from the

WSM 332 via the CAN bus 340. Bv wav of example. but not limitation. the WSM 332
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node can be associated with a weather station on board the machine 102 that can
include, but not be limited to, a resistance temperature device (RTD) for detecting
temperature, an anemometer, such as a sonic anemometer, for measuring wind speed,
a barometer for measuring air pressure, a hygrometer for measuring the amount of
moisture in the air, a rain gauge for measuring rainfall and the like, can be configured to
provide data from the various weather sensors to the CAN bus 340.

[0033] In an example embodiment, reception of the communication at block 402
triggers the telemetry unit 310 to provide an output to the electrical system 222, for
example via the power circuit 350 to energize the CAN 320. Once energized, the
various CAN nodes can begin transmitting and receiving data related to the sensors and
devices with which they are associated. Accordingly, the WSM 332 can provide
weather-related data to the CAN bus 340, which can be received at the telemetry unit
310. In an alternative embodiment, upon reception of the communication signal at block
402, the telemetry unit can be configured to send a message to WSM 332 requesting
that weather-related data be provided. The WSM 332 can be configured to provide the
requested data in response to receiving the message.

[0034] Atblock 406, the weather-related data from the WSM 332 received at the
telemetry unit 310 can be transmitted to a user. For example, the telemetry unit 310 can
transmit the data to the user device 130 that initiated communication. The telemetry unit
310 can be configured with the hardware, software, and/or firmware required to generate
a signal that includes the data in a format compatible with the intended communication
device 130. Communication can be performed over the communications network 120.
[0035] Thus, the invention enables an operator to call up a machine and retrieve
weather-related data before making a trip to the machine. If the data indicate that
environmental factors preclude performance of a planned operation, an operator or fleet

manaaer can rearranae work schedules to ontimize allocation of resources. both human
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and machine. The system and method of the invention are not limited to the acquisition
of weather-related data, but can also enable a user to retrieve other data of interest,
such as, but not limited to, fluid levels and other maintenance-related data, and can
enable a user to query a diagnostics module 334 to check the functionality of various
devices and components at the machine 102.

[0036] Systems and methods of the present invention can also be used to alert a
user, such as an operator or fleet manager, that a particular condition exists at the
machine. For example, weather characteristics conducive for harvesting can be used to
determine that a harvesting condition exists at a machine. Similarly, weather
characteristics that satisfy government regulations and operational procedures for
spraying pesticides can be used to determine that a spraying condition exists. A system
can be configured to inform or alert an operator can that a predetermined condition
exists.

[0037] FIG. 5 shows an example system 500 that can include an agricultural machine
502, and a telemetry unit 510 communicatively coupled to at least one device 508 at the
machine 502. The device 508 can be in the form of a sensor, actuator, implement or
other apparatus at the machine 502 and can be coupled to a host processor of a CAN
node so that data from the device can be provided to a CAN for the machine 502. In an
example embodiment, a sensor can be configured to detect a state at the machine, for
example an environmental state such as, but not limited to, temperature, humidity, or air
pressure, or a state of an apparatus at the machine. The device 508 can further be in
the form of a diagnostic device coupled to a plurality of sensors or apparatus at the
machine.

[0038] The system 500 can further include a fleet management system 560 that can
include a communicative computing device (CCD) 562 comprising a processor 564

coupled to a communications modem 566 that provides communication capabilities for
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communicating over the communications network 520 that can include wired, wireless,
cellular, circuit-switched and packet-switched communications. The CCD 562 can
include a memory 568 that can comprise read-only memory (ROM) for computing
capabilities and random access memory (RAM), a removable disc (not shown), and/or
other device for data storage capabilities. By way of example, but not limitation, the CCD
562 can be implemented using a personal computer, a network computer, a mainframe,
or microcomputer-based workstation or a smart phone, and can be configured to
function as a central server. In an exemplary embodiment, the CCD 562 can be coupled
to a database 580 for storing data and records in an organized structure.

[0039] In an exemplary embodiment, the FMS 560 can include a machine query
module (MQM) 570 configured to cooperate with the CCD 562 to query the machine
502. The MQM 570 can comprise software, hardware and/or firmware and can be
configured as a stand-alone module, for example with a dedicated microprocessor, or as
a module configured for execution at the CCD 562. In an example embodiment, the
MQM 570 can be configured to format a query command in a form compatible with the
telemetry unit 510, which can then be transmitted by the modem 566. The MQM 570 can
be configured to cooperate with CCD 562 to provide a user interface, for example
displayed on a display apparatus (not shown) coupled to the CCD 562, adapted to
receive user input, so that a user can request a query via the CCD 562 which can
cooperate with the MQM 570 and the modem 566 to send the query or data request to
the telemetry unit 510 at the machine 502. The MQM 570 can be configured to send a
query at a requested time or time interval.

[0040] In an exemplary embodiment, the system 500 can send automatic queries to
the machine 502. The MQM 570 can be configured to cooperate with the CCD 562 to
transmit a query or a control command automatically. In an example embodiment, a user

interface and inout device can permit a user to spnecifv characteristics of an automatic
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guery, such as, but not limited to, the time or frequency of a query, the type of data
desired, or the machine device to be queried.

[0041] The CCD 562 can be coupled to a condition determination module (CDM) 572
configured for using sensor data to determine a condition at the machine 502. The CDM
572 can comprise software, hardware and/or firmware and can be configured as a
stand-alone module, for example with a dedicated microprocessor, or as a module
configured for execution at the CCD 562.

[0042] FIG. 6 shows a flow diagram of an example method 600 for providing notice
that a condition exists at a machine. At block 602, data can be received. In an
exemplary embodiment, environmental data from the WSM 332 can be received at the
CCD 562. For example, the telemetry unit 510 can transmit the data over the network
520. In an example embodiment, the data can be received in response to a query by the
CCD 562 requesting weather data. As discussed above, a query or command
communication from a user communication device to the telemetry unit 510 can energize
a CAN at the machine 502, enabling its nodes to receive and transmit messages via a
CAN communications bus. In a further embodiment, the data can be received without a
prior request or query command. For example, while a machine is turned on, the
telemetry unit 510 can be configured to automatically transmit data it receives from
various CAN nodes.

[0043] Atblock 604 a determination can be made as to whether a predetermined
condition exists at the machine 502. In an exemplary embodiment one or more
predetermined conditions can be specified at the CDM 572 and defined by one or more
parameters of specified values or ranges. For example, a “harvesting” condition can be
defined by a moisture level that lies within a predetermined range. Similarly, a
“spraying” condition can be defined by a wind speed within a predetermined range. A

“rain storm” condition can be defined bv an increasina volume at a rain aauae. As a
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further example, a “needs servicing” condition can be defined by predetermined
parameters associated with various devices at the machine, such as, but not limited to,
the diagnostics module 334, the ECM 322, and the ABSM 330. A “needs fuel” condition
can be defined by a fuel level below a predetermined threshold. Additional conditions will
occur to those skilled in the art. In addition, alerts can also be generated for the absence
of a predetermined condition, defined by a parameter or characteristic that lies outside
an acceptable range. For example if a field is being scheduled for spraying, and winds
exceed those allowed by federal regulation during spraying procedures, a CDM can be
configured to send an alert that a current state precludes performance of a particular
operation.

[0044] In an example embodiment, the CDM 572 can be configured to cooperate with
the CCD 562 to provide a user interface by which a user can select the conditions for
which he would like to receive an alert. The CDM 572 can be configured to compare
sensor data received from the telemetry unit 510 to predetermined parameters to
determine whether a predetermined condition exists.

[0045] Ifitis determined that a particular condition does exist, an alert or notice can
be provided at block 606. In an example embodiment, an alert can be in the form of a
message or symbol appearing on a visual display on a display device (not shown)
coupled to the CCD 562, thereby notifying a fleet manager at the FMS 560. A fleet
manager can then decide whether additional steps, such as notifying an operator, are
prudent. In some cases, even when an operator is at the machine, he may not be aware
that a particular environmental or equipment condition is in effect, and may benefit from
notification. In a further embodiment, the CCD 562 can be configured to contact an
operator or manager, for example by calling or texting an operator cellular or smart

phone to provide the message that a condition is present at the machine 502.
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[0046] In a further example, a CDM can be located at a machine itself, as shown in
FIG. 7. The telemetry unit 510 can be configured to “wake up” a CAN system at the
machine 502 at periodic intervals or predetermined times. In an example embodiment, a
CAN qguery module (CQM) 710 can be configured to control telemetry unit 510 operation
to energize a CAN at the vehicle 502 at predetermined times. It can also be configured
to turn a CAN off during periods in which no query is required. In an example
embodiment, the CQM 710 can be configured to cooperate with an onboard computer
(not shown) at the machine 502, to provide a user interface via a display device coupled
to the onboard computer and a user input device such as a mouse or keyboard. For
example, the CQM 710 can be configured to cooperate with a user console, such as an
AGCO Command console. It is noted that while a machine is turned on, a machine CAN
may be continually powered on, and the telemetry unit 510 can be configured to receive
data and provide it to the CDM 572 without having to first energize the CAN.

[0047] Once energized, the CAN provide data pertaining to one or more devices 508
to the telemetry unit 510 which can provide it to the CDM 572. When a condition is
present, the telemetry unit 510 can alert a user by transmitting an alert message to the
communications device (CD) 530 via the communications network 520. The CD 530
can be in the form of a CCD 562 as shown in FIG. 5, or in the form of a handheld device
such as a cellular or smart phone.

[0048] Thus, the present invention provides systems and methods for enabling a user,
such as an operator or fleet manager, to query a machine for information pertaining to
one or more devices at the machine. Because so much of agriculture work is affected
and constrained by environmental conditions at a field, remote retrieval of weather data
is of particular interest. However, other information, such as diagnostic information is
also quite valuable. The present invention uses an onboard telemetry unit as a gateway

for communication with a machine. and auerv and control of devices at the machine. A
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user can call up a telemetry unit at the machine using a cell phone or other
communication device. In response to receiving a communication signal, the telemetry
unit can energize a CAN system at the vehicle in order to retrieve the requested data.
Gone are the days of compelling a machine operator to wake up in the middle of the
night to travel a long distance to personally check weather conditions at a field.

[0049] As a further convenience, system of the invention can automatically query a
machine and determine whether a predetermined condition is present, alerting an
operator or FMS when a desired condition is in effect. Alternatively, an alert can be
provided when a desired condition is absent. In addition to saving an individual operator
unnecessary trips, the invention enables a fleet manager to better allocate resources so
that the proper equipment can be assigned to fields in which conditions are conducive
for performing the type of work that needs to be done.

[0050] Because the invention uses an onboard telemetry unit that many vehicles
already mount on their machines, little or no expensive upfront investment is necessary
to implement the invention on all vehicles in a fleet. Furthermore, it is anticipated that
integrating the system into legacy machines will be a fairly straightforward and
economical procedure.

[0051] Although the invention has been described with reference to non-limiting
example embodiments illustrated in the attached drawings, it is noted that equivalents
may be employed and substitutions made herein without departing from the scope of the
invention as recited in the appended claims. For example disclosed methods can be
practiced in any order and steps can be added or deleted without departing from the
scope of the invention. In addition functions described as performed by a particular
apparatus or module may be performed by a different or separate module or apparatus.
System elements disclosed as separate can be combined or reconfigured as will occur

to those skilled in the art.
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What is claimed is:

CLAIMS
1. A system for remote querying, comprising:
a telemetry unit configured for bidirectional communication, said telemetry unit
configured for coupling to a machine;
at least one sensor coupled to said machine and configured to provide state data; and
wherein said telemetry unit is configured to receive communication from a remote
communication device, and in response to said communication, transmit said data to

said communication device.

2. The system of claim 1, wherein said telemetry unit is configured for coupling to an

electrical system and a controller area network (CAN) of said machine.

3. They system of claim 1, wherein said sensor is configured to detect an ambient

environmental state at said machine.

4. The system of claim 3, wherein said sensor is configured to detect a weather

characteristic at said machine.

5. The system of claim 3, wherein said sensor comprises a weather station.

6. The system of claim 3, wherein said sensor is configured to detect temperature.

7. The system of claim 3, wherein said sensor is configured to detect rainfall at said

machine.

8. The system of claim 3, wherein said sensor is configured to detect air pressure.

9. The system of claim 3, wherein said sensor is configured to detect humidity.
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10. A method for remote weather sensing, comprising:

receiving communication from a remote communication device at a telemetry unit

coupled to a machine electrical system; and

transmitting sensor data in response to receiving said communication.

11. The method of claim 10, further comprising energizing a controller area network

(CAN) of said machine in response to receiving said communication.

12. The method of claim 10, wherein said telemetry unit is configured for coupling to a

controller area network (CAN) of said machine.

13. The method of claim 10, further comprising receiving said data in response to

receiving said communication.

14. The method of claim 10, wherein said transmitting sensor data comprises

transmitting ambient environmental data.

15. The method of claim 14, wherein said ambient environmental data comprises

temperature data.

16. The method of claim 14, wherein said ambient environmental data comprises

humidity data.

17. the method of claim 10, further comprising querying said sensor in response to
receiving said communication.

18. A system for automatic reporting of a condition at a machine, comprising:

a telemetry unit coupled to said machine and communicatively coupled to at least one
sensor at said machine, said telemetry unit configured for bidirectional communication
with a remote communication device; and

a condition determination module (CDM) configured for using said sensor data to

determine whether a predetermined condition exists at said machine.
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19. The system of claim 18, wherein said telemetry unit is configured to provide an alert

to said communication device when said predetermined condition is present.

20. The system of claim 18, wherein said telemetry unit is configured to provide an alert

to said communication device when said predetermined condition is absent.

21. The system of claim 18, wherein said telemetry unit is configured to energize a
controller area network (CAN) at said machine in response to receiving a communication

from said communication device.

22. The system of claim 18, wherein said predetermined condition comprises a

harvesting condition.

23. The system of claim 18, wherein said predetermined condition comprises a baling

condition.
24. The system of claim 18, wherein said sensor comprises a weather sensor.

25. The system of claim 24, wherein said sensor is configured to detect ambient

temperature.
26. The system of claim 24, wherein said sensor is configured to detect humidity.

27. The system of claim 18, wherein said telemetry unit is configured to transmit said

sensor data to said communication device.

28. The system of claim 18, wherein said CDM is coupled to said telemetry unit at said

machine.

29. The system of claim 28, further comprising a controller area network (CAN) query

module (CQM).
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30. The system of claim 18, wherein said telemetry unit is configured to receive
communication from said remote communication device and, in response, transmit said

sensor data to said communication device.

31. The system of claim 18, further comprising a remote communication device

configured to automatically communicate with said telemetry unit.

32. A method for providing an alert, comprising:

receiving sensor data detected at an agricultural machine;

determining whether the sensor data indicates a predetermined condition is present at
the agricultural machine; and

providing an alert if the predetermined condition is present.

33. The method of claim 32, wherein said receiving sensor data detected at an
agricultural machine comprises receiving a weather characteristic detected at the

agricultural machine.

34. The method of claim 32, wherein said determining whether a predetermined
condition is present at the agricultural machine comprises determining whether a

harvesting condition is present.

35. The method of claim 34, wherein said determining whether a predetermined
condition is present at the agricultural machine comprises determining whether a baling

condition is present.

36. The method of claim 32, wherein said providing an alert comprises providing an alert

at a remote communication device.

37. The method of claim 36, wherein said providing an alert at a remote communication

device comprises calling the remote user communication device.
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38. The method of claim 32, wherein said providing an alert comprises providing a visual

alert at a remote communications device.

39. The method of claim 32, wherein said providing an alert comprises providing a

maintenance alert.
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