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SYSTEM AND METHOD FOR TRANSFERRING VEHICLE
OPERATING DATA TO AN EXTERNAL NAVIGATION
SYSTEM

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims priority from and the benefit of U.S. Patent
Application Serial No. 13/071,254, entitled “SYSTEM AND METHOD FOR
TRANSFERRING VEHICLE OPERATING DATA TO AN EXTERNAL
NAVIGATION SYSTEM?”, filed March 24, 2011, which is hereby incorporated by

reference in its entirety.
BACKGROUND

[0002] The invention relates generally to a system and method for transferring

vehicle operating data to an external navigation system.

[0003]  Certain vehicles include a spatial locating system (e.g., global positioning
system (GPS)) configured to determine the position of the vehicle based on external
positioning signals (e.g., signals from GPS satellites). The vehicle position may be
presented to a driver and/or passenger via a graphical display located within the
vehicle interior. In addition, the vehicle position may be broadcast via a vehicle
communication network to an off-board vehicle navigation system positioned remote
from the vehicle. The off-board navigation system is configured to monitor the
position of the vehicle, thereby enabling a remote operator to provide directions
toward a destination, send emergency vehicles in the event of a collision and/or
identify the position of a stolen vehicle, for example. Certain off-board navigation
systems may be configured to transmit navigation information back to the vehicle
such that a driver may view route information on the graphical display.
Unfortunately, if the vehicle passes under a bridge, through a tunnel or by a tall
building, the signal from the external positioning signals may be insufficient to

determine vehicle position.

[0004]  Other vehicles may include an on-board spatial locating device, such as a

handheld/mountable GPS receiver, or a portable device (e.g., mobile phone, personal
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digital assistant, notebook computer, etc.) having an integrated spatial locating device.
Similar to the spatial locating system described above, the on-board spatial locating
device is configured to receive external positioning signals (e.g., via an internal
antenna, an antenna mounted to the roof of the vehicle, etc.), and to determine vehicle
position based on the signals. Unfortunately, if the external positioning signals are at
least partially blocked, the signal received by the on-board spatial locating device may

be insufficient to determine vehicle position.

BRIEF DESCRIPTION OF THE INVENTION

[0005] The present invention relates to a vehicle communication network
including an interface module configured to receive operating data from a vehicle
information system. The interface module is also configured to transfer the operating
data to a navigation system that is not built-in to the vehicle to facilitate vehicle
position determination without using external positioning signals received or

processed by the vehicle.

[0006] The present invention also relates to a vehicle communication network
including a vehicle information system configured to output operating data. The
vehicle communication network also includes a navigation system that is not built-in
to the vehicle. The navigation system is configured to determine vehicle position
based on external positioning signals when available. The vehicle communication
network further includes an interface module configured to receive the operating data
from the vehicle information system, and to output the operating data to the
navigation system to facilitate vehicle position determination without using the
external positioning signals received or processed by the vehicle when the external

positioning signals are not available or are unreliable.

[0007]  The present invention further relates to a method for operating a vehicle
communication network including transferring operating data from a wvehicle
information system to a navigation system that is not built-in to the vehicle. The

method also includes determining vehicle position via the navigation system based
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upon the operating data without using external positioning signals received or

processed by the vehicle.

DRAWINGS

[0008] FIG. 1 is a perspective view of an exemplary vehicle having an
embodiment of a vehicle communication network configured to transfer operating

data from a vehicle information system to an off-board vehicle navigation system.

[0009] FIG. 2 is a perspective view of a part of the interior of the vehicle of FIG.
1, including an embodiment of a vehicle communication network configured to
transfer operating data from a vehicle information system to an on-board spatial

locating device.

[0010] FIG. 3 is a block diagram of an embodiment of a vehicle communication
network having an interface module configured to transfer operating data from a

vehicle information system to an external navigation system.

[0011] FIG. 4 is a flow diagram of an exemplary method for operating a vehicle

communication network.

DETAILED DESCRIPTION

[0012] FIG. 1 is a perspective view of an exemplary vehicle 10 having an
embodiment of a vehicle communication network configured to transfer operating
data from a vehicle information system to an off-board vehicle navigation system. As
illustrated, the vehicle 10 includes an interior 12 having a variety of graphical displays
and gauges that may be driven by a vehicle information system. The vehicle
information system is configured to monitor operating data (e.g., vehicle speed,
compass heading, distance traveled, etc.), and to output the operating data to the
displays and gauges within the vehicle interior 12. For example, the vehicle
information system may include a speed sensor configured to monitor vehicle speed,
and to output a signal indicative of the speed to a speedometer within the vehicle

interior 12. In addition, the vehicle information system may include an electronic
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compass configured to monitor vehicle heading, and to output a signal indicative of
the heading to an electronic display within the vehicle interior 12. As discussed in
detail below, the vehicle information system may also include a transmission sensor,
an antilock braking system, a stability control system and/or an electric motor

controller.

[0013] In the illustrated embodiment, the vehicle 10 includes a spatial locating
system (e.g., global positioning system (GPS)) configured to determine the position of
the vehicle based on external positioning signals (e.g., signals from GPS satellites).
As illustrated, the spatial locating system includes an antenna 14 mounted on the roof
of the vehicle 10, and configured to receive the external positioning signals. In
certain embodiments, the vehicle 10 includes an on-board controller configured to
determine vehicle position based on the external positioning signals. The vehicle
position may be presented to a driver and/or passenger via a graphical display located
within the vehicle interior 12. In addition, the vehicle position may be broadcast to a

remote receiver via a vehicle communication network 16.

[0014] In the illustrated embodiment, the vehicle communication network 16
includes an antenna 18 mounted to the roof of the vehicle 10, and an off-board vehicle
navigation system 20 positioned remote from the vehicle. The antenna 18 is
configured to transmit signals indicative of vehicle position to the off-board vehicle
navigation system 20, thereby enabling the navigation system 20 to monitor and/or
track the position of the vehicle. For example, the off-board vehicle navigation
system 20 may enable a remote operator to provide directions toward a destination,
send emergency vehicles in the event of a collision and/or identify the position of a
stolen vehicle. In certain embodiments, the antenna 18 may also be configured to
receive signals indicative of route and/or destination information from the off-board
navigation system 20. In such embodiments, the route and/or destination information
may be presented to the driver, along with the vehicle position, on the graphical
display. As will be appreciated, the wireless communication link between the vehicle
10 and the navigation system 20 may utilize any suitable communication protocol,
such as cellular signals (e.g., EVDO, GPRS, HSPA, etc.), WiFi, or Bluetooth, among

others.
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[0015]  Unfortunately, if the vehicle 10 passes under a bridge, through a tunnel or
by a tall building, the signals from the external positioning devices (e.g., GPS
satellites) received by the antenna 14 may be insufficient to determine vehicle
position. Consequently, the vehicle communication network 16 is also configured to
transfer operating data from the vehicle information system to the off-board vehicle
navigation system 20 to facilitate vehicle position determination without using the
external positioning signals. For example, the operating data may include vehicle
speed and compass heading, thereby enabling a vehicle controller and/or the off-board
vehicle navigation system 20 to compute vehicle position via dead reckoning. In
certain embodiments, the off-board vehicle navigation system 20 will store the last
position received by the spatial locating system. The navigation system 20 will then
update the vehicle position based on the instantanecous compass heading and vehicle
speed. Once the signals from the external positioning devices becomes sufficient to
compute vehicle position via the spatial locating system, the off-board vehicle
navigation system 20 will update the dead reckoning position with the position as
determined by the spatial locating system. In this manner, vehicle position may be
continuously monitored, even when the signals from the external positioning devices

are absent/unavailable or unreliable (e.g., intermittent, weak, etc.).

[0016] While vehicle speed and compass heading are described above, it should be
appreciated that other operating parameters may be employed to determine vehicle
position. For example, in certain embodiments, distance traveled, steering angle, yaw
rate, acceleration, brake pedal position, antilock braking system activation, stability
control system activation and/or regenerative braking activation may also be utilized
to determine vehicle position when the gain of the external positioning signals is
insufficient to determine vehicle position. In addition, as discussed in detail below,
certain vehicle operating parameters may enable the off-board vehicle navigation
system 20 to determine road conditions and/or traffic conditions. For example, in
certain embodiments, the off-board vehicle navigation system 20 may be configured
to determine the posted speed limit at the current vehicle location. In such
embodiments, the navigation system 20 will identify a low ambient speed condition if

the vehicle speed is substantially lower than the posted speed limit. The navigation
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system 20 may also identify slippery road conditions by identifying frequent
activation of the antilock braking system and/or the stability control system. In such
embodiments, the off-board vehicle navigation system 20 may inform other drivers in
the area (e.g., via the communication network 16) of the low ambient speed and/or the

slippery road conditions.

[0017] FIG. 2 is a perspective view of a part of the interior 12 of the vehicle 10 of
FIG. 1, including an embodiment of a vehicle communication network 16 configured
to transfer operating data from a vehicle information system to an on-board spatial
locating device 22. In the illustrated embodiment, the on-board spatial locating
device 22 is a GPS receiver mounted to the center console of the vehicle interior 12.
However, it should be appreciated that an on-board spatial locating device 22 may be
integrated within a portable device (e.g., mobile phone, personal digital assistant,
notebook computer, etc.), and the vehicle information system may interface with the
portable device via the communication network 16. In the illustrated embodiment, the
on-board spatial locating device 22 is configured to receive external positioning
signals (e.g., via an internal antenna, an antenna mounted on the roof of the vehicle
10, etc.), and to determine vehicle position based on the signals. Unfortunately, if the
vehicle 10 passes under a bridge, through a tunnel or by a tall building, the gain of the
external positioning signals received by the on-board spatial locating device 22 may
be insufficient to determine vehicle position. Consequently, in the illustrated
embodiment, the communication network 16 will provide the on-board spatial
locating device 22 with operating data to facilitate vehicle position determination

without using the external positioning signals.

[0018] As illustrated, the spatial locating device 22 includes a connector 24
configured to interface with an electrical outlet 26, such as the illustrated cigarette
lighter receptacle. As will be appreciated, the electrical outlet 26 will supply
electrical power to the spatial locating device 22 via the connector 24. In the
illustrated embodiment, the connector 24 is also configured to transfer operating data
from the vehicle information system to the spatial locating device 22. While a
cigarette lighter receptacle is employed in the illustrated embodiment, it should be

appreciated that other electrical outlets may be utilized in alternative embodiments.
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For example, in certain embodiments, the spatial locating device may be configured to
interface with a standard 5-volt, 12-volt, 42-volt or 48-volt clectrical outlet, or a

proprietary electrical outlet.

[0019] As discussed in detail below, the vehicle communication network 16
includes an interface module configured to modulate the direct current power signal
supplied to the spatial locating device 22, thereby facilitating signal transmission from
the vehicle information system to the on-board spatial locating device 22. Such an
embodiment may reduce the number of wires within the vehicle interior 12, thereby
enhancing the appearance of the interior 12. In alternative embodiments, the
communication network 16 may employ a universal serial bus interface, a Bluetooth
interface or a WiFi interface to transfer operating data from the vehicle information
system to the spatial locating device 22. Similar to the off-board vehicle navigation
system 20 described above with reference to FIG. 1, the spatial locating device 22
may utilize dead reckoning to determine vehicle position based on operating data
(e.g., vehicle speed, compass heading, etc.) when the gain of the external positioning

signals is insufficient to determine vehicle position.

[0020] FIG. 3 is a block diagram of an embodiment of a vehicle communication
network 16 having an interface module 28 configured to transfer operating data from
a vehicle information system 30 to an external navigation system 32. The external
navigation system 32 is not built-in to the vehicle 10 (i.e., external to the vehicle
information system 30). For example, the external navigation system 32 may be an
off-board vehicle navigation system 20, as described above with reference to FIG. 1,
or an on-board spatial locating device 22, as described above with reference to FIG. 2.
By providing the external navigation system 32 with operating data from the vehicle
information system 30, the external navigation system may determine vehicle position
without external positioning signals. For example, the external navigation system 32
may be able to provide an accurate vehicle position, even when the signals from the
external positioning devices are absent or insufficient to determine vehicle position.
While the illustrated embodiment includes an independent interface module 28, it

should be appreciated that the interface module 28 may be integrated within the
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vehicle information system 30, or other vehicle system (e.g., infotainment system,

etc.) in alternative embodiments.

[0021] In the illustrated embodiment, the vehicle information system 30 includes a
speed sensor 34, an electronic compass 36, a transmission sensor 38, an antilock
braking system (ABS) 40, a stability control system 42, and an electric motor
controller 43. The speed sensor 34 may be configured to monitor wheel rotation or
driveshaft rotation to determine vehicle speed. In addition, the electronic compass 36
may include multiple solid state magnetic field sensors configured to determine
vehicle heading by detection of the Earth’s magnetic field. When used, such signals
may be corrected in a conventional manner based upon the local magnetic deviation,
influences of the vehicle structures, and so forth. The transmission sensor 38 may
monitor various parameters of the vehicle transmission, such as the selected gear,

internal rotation rates and/or driveshaft rotation.

[0022] As will be appreciated, the antilock braking system 40 is configured to
substantially reduce or eliminate the possibility of locking the vehicle wheels during a
braking maneuver. Consequently, the antilock braking system 40 may include wheel
rotation sensors, accelerometers, yaw sensors, brake pedal position sensors, steering
angle sensors and/or other sensors configured to facilitate operation of the antilock
braking system 40. Similarly, the stability control system 42 may include wheel
rotation sensors, accelerometers, yaw sensors, steering angle sensors and/or other
sensors configured to provide the stability control system with sufficient information
to enhance vehicle dynamics during abrupt maneuvers. For example, the stability
control system may include a traction control system configured to substantially
reduce wheel spin during acceleration and/or steering maneuvers, and/or a rollover
control system configured to substantially reduce the possibility of vehicle rollover
during steering and/or braking maneuvers. In addition, electric and/or hybrid-electric
vehicles include an electric motor controller 43 configured to regulate power to an
electric drive motor. In certain embodiments, the motor controller 43 is configured to
provide regenerative braking by converting rotational motion of the electric motor
into electrical power, which may be used to charge a vehicle battery. In such

embodiments, the electric motor controller 43 will include a sensor configured to
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detect regenerative braking activation (e.g., via brake pedal position and/or
accelerator pedal position). The resultant signals from each of the sensors within the
vehicle information system 30 are output to the external navigation system 32 to

facilitate vehicle position determination without external positioning signals.

[0023] While the vehicle information system 30 includes a speed sensor 34, an
electronic compass 36, a transmission sensor 38, an antilock braking system (ABS)
40, a stability control system 42, and an electric motor controller 43 in the illustrated
embodiment, it should be appreciated that alternative embodiments may include more
or fewer sensors/systems. For example, in certain embodiments, the vehicle
information system 30 may not include an antilock braking system 40 or a stability
control system 42. Alternative embodiments may include other sensors, such as a
gyroscope configured to measure vehicle rotation, to provide additional information
to the external navigation system 32. As will be appreciated, the accuracy of the
vehicle position determination may be at least partially dependent on the number of
sensors employed to monitor the vehicle state. Consequently, additional sensors may
provide more accurate position determination when external positioning signals are

unavailable.

[0024]  As illustrated, the vehicle information system 30 is configured to output
operating data 44 to the interface module 28. In the illustrated embodiment, the
operating data 44 includes vehicle speed 46, compass heading 48, distance traveled
50, steering angle 52, yaw rate 54, acceleration 56, brake pedal position 58, antilock
braking system (ABS) activation 60, stability control system activation 62, and
regenerative braking activation 63. In certain embodiments, the vehicle speed 46 may
be provided by the speed sensor 34, the transmission sensor 38 and/or the antilock
braking system 40. The compass heading 48 may be provided by the electronic
compass 36, and the distance traveled 50 may be computed based on output from the
speed sensor 34, the transmission sensor 38 and/or the antilock braking system 40.
The steering angle 52 and raw rate 54 may be provided by the stability control system
42, and the acceleration 56 and the brake pedal position 58 may be provided by the
antilock braking system 40. Furthermore, the antilock braking system 40 will output
ABS activation 60, the stability control system 42 will output stability control system
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activation 62, and the electric motor controller 43 will output regenerative braking

activation 63.

[0025] While the operating data 44 includes vehicle speed 46, compass heading
48, distance traveled 50, steering angle 52, yaw rate 54, acceleration 56, brake pedal
position 58, antilock braking system (ABS) activation 60, stability control system
activation 62, and regenerative braking activation 63 in the illustrated embodiment, it
should be appreciated that additional operating data may be provided in alternative
embodiments. For example, if the vehicle information system 30 includes a
gyroscope, the operating data 44 may include vehicle orientation, rotational velocity
and/or rotational acceleration. In addition, if the vehicle information system does not
include an antilock braking system or a stability control system, the steering angle,
yaw rate, acceleration, brake pedal position, ABS activation and/or stability control
system activation may be omitted from the operating data 44. Furthermore, if the
vehicle is not an electric or hybrid-electric vehicle, the vehicle information system
may not include an electric motor controller. Consequently, the operating data 44
may omit the regenerative braking activation data. As previously discussed,
providing additional operating data to the external navigation system may enhance the
accuracy of the vehicle position determination when external positioning signals are

unavailable.

[0026]  As illustrated, the interface module 28 includes a first interface 64 and a
second interface 66. The first interface 64 is configured to receive the operating data
44 from the vehicle information system 30, and the second interface 66 is configured
to output operating data to the external navigation system 32. In certain
embodiments, the first interface 64 is a CAN Bus interface configured to
communicate with the vehicle information system 30. However, it should be
appreciated that any suitable interface may be employed in alternative embodiments.
For example, the first interface 64 may employ a FlexRay interface, an Ethernet
interface, or any other suitable propriety or standardized communication protocol to
facilitate communication between the interface module 28 and the vehicle information

system 30.

10
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[0027]  The second interface 66 may be particularly selected to communicate with
the on-board spatial locating device 22 or the off-board vehicle navigation system 20.
For example, the second interface 66 may employ a wireless connection to establish a
communication link between the off-board vehicle navigation system 20 and the
interface module 28. As previously discussed, the wireless connection may utilize
any suitable communication protocol, such as cellular signals (e.g., EVDO, GPRS,
HSPA, ectc.), WiFi, or Bluetooth, among others. For example, in certain
embodiments, operating data may be transmitted to the off-board navigation system
20 via text messages, ¢.g., using the short message service (SMS) protocol. As
discussed in detail below, the wireless connection may be configured to transfer
operating data from the vehicle information system 30 to the off-board vehicle
navigation system 20, and to transfer road condition and/or traffic information from

the navigation system 20 to the vehicle information system 30.

[0028]  Furthermore, the second interface 66 may employ a wireless or wired
connection to establish a communication link between the on-board spatial locating
device 22 and the interface module 28. In certain embodiments, the second interface
66 may utilize a universal serial bus interface, a Bluectooth interface or a WiFi
interface to transfer operating data from the vehicle information system 30 to the
spatial locating device 22. However, it should be appreciated that a variety of other
wireless protocols (e.g., DECT, wireless USB, etc.) or wired connections (e.g.,
Ethernet) may be employed in alternative embodiments. For example, the spatial
locating device 22 may include a connector configured to interface with an electrical
outlet (e.g., 12-volt cigarette lighter receptacle, 48-volt electrical connector, etc.). In
certain embodiments, the electrical outlet will supply electrical power to the spatial
locating device 22, and establish a communication link between the wvehicle
information system 30 and the spatial locating device 22. In such embodiments, the
second interface 66 is configured to modulate the direct current power signal supplied
to the spatial locating device 22, thereby facilitating signal transmission from the
vehicle information system 30 to the spatial locating device 22. By providing both

power and data signals through a single cable, the number of wires extending through

11
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the vehicle interior 12 will be reduced, thereby providing a more desirable interior

appearance.

[0029]  As previously discussed, the external navigation system 32 is configured to
determine vehicle position, as represented by block 68, ecither via the external
positioning signals or via the operating data 44 received from the interface module 28.
Specifically, if the external positioning signals are unavailable, such as when the
vehicle 10 passes under a bridge, through a tunnel or by a tall building, the external
navigation system 32 will determine vehicle position by dead reckoning. First, the
external navigation system will store the last position determined by the external
positioning signals. The external navigation system will then update the position
based on vehicle speed, compass heading, distance traveled, steering angle, yaw rate
and/or acceleration. For example, in certain embodiments, the external navigation
system 32 may update vehicle position at discrete time intervals. In such
embodiments, the external navigation system will determine distance traveled by
multiplying the vehicle speed by the time interval. The external navigation system
will then update the vehicle position based on the distance traveled and the compass
heading. The external navigation system may also adjust the distance traveled based
on measured acceleration, and/or adjust the heading based on steering angle and/or
measured yaw rate. In this manner, the external navigation system 32 may provide a
substantially accurate vehicle position determination, even when the gain of the

external positioning signals is insufficient to determine vehicle position.

[0030] In certain embodiments, the external navigation system 32 is configured to
determine road conditions, as represented by block 70, and traffic conditions, as
represented by block 72. For example, if the external navigation system 32 detects
frequent activation of the antilock braking system and/or the stability control system,
the external navigation system will identify a slippery road surface (e.g., due to rain,
ice, snow, etc.). In certain embodiments, the external navigation system 32 will relay
the road condition information to other drivers, thereby advising the drivers of the
slippery conditions. For example, multiple vehicles may be linked to an off-board
vehicle navigation system 20 via respective vehicle communication networks. In such

an embodiment, each vehicle will report activation of the antilock braking system

12
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and/or the stability control system to the vehicle navigation system 20. If the vehicle
navigation system 20 detects that multiple vehicles traveling along a particular road
are repeatedly activating the antilock braking system and/or the stability control
system, the vehicle navigation system 20 will identify the road as having a slippery
surface. The vehicle navigation system 20 will then relay the road conditions to the
vehicles via the respective communication networks. Consequently, each driver may
choose an alternate route to avoid the slippery road, or exercise additional caution
(e.g., reduce vehicle speed, increase following distance, etc.) while traveling along the

slippery roadway.

[0031] The external navigation system 32 may also identify traffic conditions
based on vehicle speed, brake pedal position and/or vehicle spacing. For example, if
the external navigation system 32 detects frequent application of the vehicle brakes
and/or low vehicle speed relative to the posted speed limit, the external navigation
system will identify a high traffic density and/or a low ambient speed. In certain
embodiments, the external navigation system 32 will relay the traffic condition
information to other drivers, thereby advising the drivers of the slow moving traffic.
For example, multiple vehicles may be linked to an off-board vehicle navigation
system 20 via respective vehicle communication networks. In such an embodiment,
cach vehicle will report vehicle position, activation of the vehicle brakes and/or
vehicle speed to the vehicle navigation system 20. If the vehicle navigation system 20
detects tight spacing between vehicles, the vehicle navigation system 20 will identify
the road as having a high traffic density. In addition, if multiple vehicles traveling
along a particular road are repeatedly activating the brakes and/or traveling at a speed
substantially lower than the posted speed limit, the vehicle navigation system 20 will
identify the road as having a low ambient speed. The vehicle navigation system 20
will then relay the traffic condition information to the vehicles via the respective
communication networks. Consequently, each driver may select an alternate route to
avoid the high traffic/low ambient speed road, or reduce vehicle speed in advance of
the slow traffic area. In certain embodiments, the vehicle navigation system 20 may
recommend an alternate route if a high traffic density, low ambient speed and/or

slippery road conditions are detected.

13
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[0032] FIG. 4 is a flow diagram of an exemplary method 74 for operating a vehicle
communication network. First, as represented by block 76, operating data is received
from the vehicle information system. As previously discussed, the operating data may
include vehicle speed, compass heading, distance traveled, steering angle, yaw rate,
acceleration, brake pedal position, antilock braking system activation, stability control
system activation and/or regenerative braking activation, for example. Next, as
represented by block 78, the operating data is output to the external navigation
system. For example, the operating data may be output to an off-board vehicle
navigation system 20 or an on-board spatial locating device 22. The operating data
may be transmitted by a wired connection, such as a universal serial bus interface or
an electrical connector, or a wireless connection, such as a cellular signal, Bluetooth
or WiFi, for example. The vehicle position is then determined without external
positioning signals, as represented by block 80. In certain embodiments, the vehicle
position may be determined via dead reckoning based on vehicle speed and compass
heading, for example. Consequently, an accurate vehicle position may be determined,
even when the gain of the external positioning signals is insufficient to determine

vehicle position.

[0033] In addition, road conditions are determined based on the operating data, as
represented by block 82. For example, if the external navigation system detects
frequent activation of the antilock braking system and/or the stability control system,
the external navigation system will identify a slippery road surface (e.g., due to rain,
ice, snow, etc.). The external navigation system may then relay the road condition
information to other drivers, thereby advising the drivers of the slippery conditions.
Furthermore, as represented by block 84, traffic conditions are determined based on
the operating data. For example, if the external navigation system detects frequent
application of the vehicle brakes and/or low vehicle speed relative to the posted speed
limit, the external navigation system will identify a high traffic density and/or a low
ambient speed condition. The external navigation system may then relay the traffic
condition information to other drivers, thereby advising the drivers of the slow

moving/high density traffic.

14
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[0034] While only certain features and embodiments of the invention have been
illustrated and described, many modifications and changes may occur to those skilled
in the art (e.g., variations in sizes, dimensions, structures, shapes and proportions of
the various eclements, values of parameters (e.g., temperatures, pressures, etc.),
mounting arrangements, use of materials, colors, orientations, etc.) without materially
departing from the novel teachings and advantages of the subject matter recited in the
claims. The order or sequence of any process or method steps may be varied or re-
sequenced according to alternative embodiments. It is, therefore, to be understood
that the appended claims are intended to cover all such modifications and changes as
fall within the true spirit of the invention. Furthermore, in an effort to provide a
concise description of the exemplary embodiments, all features of an actual
implementation may not have been described (i.e., those unrelated to the presently
contemplated best mode of carrying out the invention, or those unrelated to enabling
the claimed invention). It should be appreciated that in the development of any such
actual implementation, as in any engineering or design project, numerous
implementation specific decisions may be made. Such a development effort might be
complex and time consuming, but would nevertheless be a routine undertaking of
design, fabrication, and manufacture for those of ordinary skill having the benefit of

this disclosure, without undue experimentation.
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CLAIMS:

1. A vehicle communication network, comprising:

an interface module configured to receive operating data from a vehicle
information system, and to transfer the operating data to a navigation system that is
not built-in to the vehicle to facilitate vehicle position determination without using

external positioning signals received or processed by the vehicle.

2. The vehicle communication network of claim 1, wherein the interface
module comprises a first interface configured to communicate with the vehicle
information system, and a second interface configured to communicate with the

navigation system.

3. The vehicle communication network of claim 2, wherein the first
interface comprises a CAN Bus interface, a FlexRay interface, an Ethernet interface,

or a combination thereof.

4, The vehicle communication network of claim 2, wherein the second
interface comprises a universal serial bus interface, a Bluetooth interface, a WiFi

interface, cellular signals, or a combination thereof.

5. The vehicle communication network of claim 1, wherein the

navigation system comprises an off-board vehicle navigation system.
6. The vehicle communication network of claim 5, wherein the off-board
vehicle navigation system is configured to determine road conditions, traffic

conditions, or a combination thereof, based on the operating data.

7. The vehicle communication network of claim 1, wherein the

navigation system comprises an on-board spatial locating device.
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8. The vehicle communication network of claim 7, wherein the interface
module is configured to transfer the operating data to the on-board spatial locating

device via an electrical connector.

9. The vehicle communication network of claim 1, wherein the operating
data comprises vehicle speed, compass heading, distance traveled, steering angle, yaw
rate, acceleration, brake pedal position, antilock braking system activation, stability

control system activation, regenerative braking activation, or a combination thereof.

10. The vehicle communication network of claim 1, wherein the vehicle
information system comprises a speed sensor, an electronic compass, a transmission
sensor, an antilock braking system, a stability control system, an electric motor

controller, or a combination thereof.

11. A vehicle communication network, comprising:

a vehicle information system configured to output operating data;

a navigation system that is not built-in to the vehicle, the navigation system
being configured to determine vehicle position based on external positioning signals
when available; and

an interface module configured to receive the operating data from the vehicle
information system, and to output the operating data to the navigation system to
facilitate vehicle position determination without using the external positioning signals
received or processed by the vehicle when the external positioning signals are not

available or are unreliable.

12. The vehicle communication network of claim 11, wherein the
operating data comprises vehicle speed, compass heading, distance traveled, steering
angle, yaw rate, acceleration, brake pedal position, antilock braking system activation,
stability control system activation, regenerative braking activation, or a combination

thereof.
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13. The vehicle communication network of claim 11, wherein the

navigation system comprises an off-board vehicle navigation system.

14, The vehicle communication network of claim 11, wherein the

navigation system comprises an on-board spatial locating device.

15. The vehicle communication network of claim 14, wherein the interface
module is configured to output the operating data to the on-board spatial locating

device via an electrical connector.

16. A method for operating a vehicle communication network, comprising:

transferring operating data from a vehicle information system to a navigation
system that is not built-in to the vehicle; and

determining vehicle position via the navigation system based upon the
operating data without using external positioning signals received or processed by the

vehicle.

17. The method of claim 16, wherein the operating data comprises vehicle
speed, compass heading, distance traveled, steering angle, yaw rate, acceleration,
brake pedal position, antilock braking system activation, stability control system

activation, regenerative braking activation, or a combination thereof.

18.  The method of claim 16, comprising determining road conditions,

traffic conditions, or a combination thereof, based on the operating data.

19.  The method of claim 16, wherein transferring the operating data
comprises receiving the operating data from the vehicle information system via a first
interface, and transmitting the operating data to the navigation system via a second

interface.
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20.  The method of claim 16, wherein the navigation system comprises an
off-board vehicle navigation system, an on-board spatial locating device, or a

combination thereof.
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