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Description
FIELD OF THE INVENTION

[0001] The present invention relates to traffic monitor-
ing systems, and more particularly to global positioning
system (GPS)-based traffic monitoring systems for vehi-
cles.

BACKGROUND OF THE INVENTION

[0002] Global positioning systems (GPS) for vehicles
typically include a receiver that triangulates vehicle po-
sition using beacons generated by GPS satellites. These
systems also typically include a map database that is
used to provide the location of the vehicle on a map,
driving directions, the location of restaurants and other
businesses, and/or other information. As cities become
more populated, it has become more difficult to travel
without incurring delays due to traffic congestion, acci-
dents, construction and/or other problems. Finding park-
ing in congested cities can also be difficult.

[0003] US 6,426, 709 B1 refers to a method for trans-
mitting local data and measurement data from a terminal,
including a telematic terminal, to a central traffic control
unit. A reduction in a telecommunication costs in the
transmission of extensive data from a telematic terminal
unit in a vehicle to a central station is made possible by
a method for the transmission of location data indicating
the location of the terminal unit in a traffic network at a
point in time and of measurement data indicating other
characteristics of the traffic network at a location and/or
at a time to the central traffic station, which location data
and measurement data are detected by the terminal unit,
particularly a telematic terminal unit for a vehicle. At least
some of the data records transmitted from the terminal
unit to the central traffic station contain only location data
and some of the data records transmitted from the ter-
minal unit to the central traffic station contain measure-
ment data.

[0004] EP 0755039 A2 refers to a method and system
for prognosing of traffic flow. Prediction of road traffic
conditions are performed based on random sampling. A
sampling system has a number of vehicle activity sensors
that are distributed over a wide geographical range and
can be in mobile or fixed installations. These sensors
communicate with the receivers of a traffic condition com-
puter. The computer is in communication with a number
of vehicles that are to be directed through the road sys-
tem. The random sampling of the traffic conditions allows
a prediction to be made of conditions and allows suitable
routes to be established.

[0005] US 2004/0246147 A1 refers to real time vehic-
ular routing and traffic guidance system. A system is de-
scribed that incorporates at least one wireless data re-
ceiver, capable of receiving from a plurality of participat-
ing transmitters, for example GPS enabled cell phones,
such data as is required for determining the transmitter
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identification code, a sign on code, an optional routing
code, describing a selected matrix of preferred and al-
ternative routes and the location of the transmitter.

Summary of the invention

[0006] Itisthe objectofthe presentinvention to provide
an improved traffic information system having the ability
to recognize a possible problem of a vehicle.

[0007] This object is solved by the subject matter of
the independent claims.

[0008] Preferred embodiments are defined by the de-
pendent claims.

[0009] Itisanaspectofthe presentinvention to provide
a traffic monitoring system (50) that comprises a traffic
information system in a plurality of vehicles, wherein the
traffic information system comprises a global positioning
system (62, 62’), GPS, for selectively generating location
and vector data; a transmitter; and a control module (65,
65’) for receiving the location and vector data and for
wirelessly transmitting the location and vector data by
using the transmitter; a memory (110) for storing traffic
data; and a traffic monitoring module (112) adapted for
collecting the location and vector data for the plurality of
vehicles (20, 24), when the vehicles are travelling on a
first set of predetermined roads; storing the location and
vector data in the memory (110); analyzing the location
and vector data; and generating traffic reports for the first
set of predetermined roads based on the analyzed loca-
tion and vector data; the traffic monitoring module (112)
is further adapted for identifying vehicles having opera-
tional problems by comparing a speed of each vehicle
on a first road with a first speed threshold, and by com-
paring an average traffic speed on the first road with a
second speed threshold; and selectively triggering a re-
mote service assistance system (133) to contact a driver
of a vehicle having an operational problem if the speed
of the vehicle is less than the first speed threshold and
the average traffic speed is greater than the second
speed threshold.

[0010] Itis another aspect of the present invention to
provide a method for providing traffic information that
comprises the steps of receiving location and vector data
from a plurality of vehicles travelling on a first set of roads;
analyzing the location and vector data; generating traffic
reports based on the location and vector data; diagnosing
a possible problem with a first vehicle using the location
and vector data by comparing (288) a speed of one of
the vehicles on a first road with a first speed threshold
and comparing an average traffic speed on the first road
with a second speed threshold; and triggering a remote
service assistance system (133) to contact a driver of the
first vehicle, when the location and vector data indicate
a possible problem based on the comparison.
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Aspects of the invention and other examples useful
for better understanding the present invention

[0011] According to one aspect of the present inven-
tion, a traffic information system for a vehicle comprises
a transmitter and a global positioning system (GPS) as-
sociated with the vehicle that selectively generates loca-
tion and vector data. A control module receives the loca-
tion and vector data and wirelessly transmits the location
and vector data using the transmitter when the vehicle
is traveling on a first set of predetermined roads. Accord-
ing to an example useful for better understanding the
present invention, the control module does not transmit
the location and vector data when the vehicle is traveling
on a second set of predetermined roads. In another as-
pect of the present invention, a receiver communicates
with the control module and wirelessly receives traffic
reports from a remote traffic monitoring system. The traf-
fic reports include traffic speed information for traffic
traveling on at least one road of the first set of predeter-
mined roads. A service assistance system communi-
cates with the control module and wirelessly communi-
cates with a remote service assistance system.

[0012] In still another aspect of the present invention,
the remote traffic monitoring system receives the vector
and location data and compares a speed of the vehicle
on afirstroad to a first threshold and to an average traffic
speed on the first road and selectively triggers contact
with the vehicle using the service assistance system and
the remote service assistance system. According to an-
other example useful for better understanding the
present invention,the traffic reports include parking sta-
tus information for public parking spots. The parking sta-
tus information for the public parking spots includes at
least one status type selected from a group consisting of
leaving, filled, open and unknown.

[0013] In yet another aspect of the present invention,
the control module transmits the vector and location data
on a periodic basis. The control module monitors chang-
es in direction of the vehicle and transmits the vector and
location data when the vehicle changes direction greater
than a direction change threshold. The control module
monitors changes in speed of the vehicle and transmits
the vector and location data when the vehicle speed
change is greater than a speed change threshold.
[0014] In a further example, the control module selec-
tively transmits parking indication and location data using
the transmitter when the vehicle ignition is turned off. The
control module selectively transmits parking indication
and location data using the transmitter when the vehicle
ignition is turned off and the vehicle is parked in a public
parking spot. The control module selectively transmits
vector and location data using the transmitter when the
vehicle leaves the public parking spot.

[0015] In yet another example, the control module se-
lectively generates location and parking indication data
when an engine of the vehicle is turned off and selectively
transmits the location and parking indication data using

10

15

20

25

30

35

40

45

50

55

the transmitter. A parking monitoring system located re-
motely from the vehicle receives the location and parking
indication data from the vehicle and a plurality of other
vehicles, generates parking status reports, and selec-
tively transmits the parking status reports to the vehicle.
[0016] In still another example, a parking lot module
associated with a parking lot identifies available parking
spots in the parking lot and a parking lot transmitter trans-
mits parking lot data related to the available parking spots
to the parking monitoring system. A parking spot module
associated with a parking spot identifies a filled status of
the parking spot and a parking spot transmitter transmits
parking spot data based on the filled status to the parking
monitoring system.

[0017] In an additional example, the parking status re-
port is based in part on the parking lot data. The parking
report is based in part on the parking spot data. The park-
ing status reports include parking spotinformation related
to parking spots within a predetermined distance of at
least one vehicle. The parking spot information includes
a parking status for parking spaces on at least one road.
The parking status includes at least one selected from
the group consisting of vacant, filled, unknown, and leav-
ing. According to another aspect of the present invention,
the control module is integrated with the GPS.

[0018] In still another aspect of the present invention,
a method is provided for operating a traffic information
system for a vehicle comprises selectively generating lo-
cation and vector data using a global positioning system
associated with a vehicle, wirelessly transmitting the lo-
cation and vector data when the vehicle is traveling on a
first set of predetermined roads and not transmitting the
location and vector data when the vehicle is traveling on
a second set of roads.

[0019] In still a further aspect of the present invention,
the method includes wirelessly receiving traffic reports
at the vehicle from a remote traffic monitoring system.
The traffic reports include traffic speed information for
traffic traveling on at least one of the first set of prede-
termined roads. The method includes comparing a speed
of the vehicle on a first road to a first threshold and to an
average traffic speed on the first road and selectively
triggering contact with the vehicle using a remote service
assistance system based on the comparison.

[0020] In yet a further example, the traffic reports in-
clude parking status information for public parking spots.
The parking status information for a parking spotincludes
at least one status type selected from a group consisting
of leaving, filled, open and unknown.

[0021] In still another aspect of the present invention,
the method comprises transmitting the vector and loca-
tion data on a periodic basis. The method comprises
monitoring changes in direction of the vehicle and trans-
mitting the vector and location data when the vehicle
changes direction greater than a direction change thresh-
old.

[0022] In yet another aspect of the present invention,
the method includes monitoring changes in speed of the
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vehicle and transmitting the vector and location data
when the vehicle speed change is greater than a speed
change threshold. The method comprises selectively
transmitting parking indication and location data when
the vehicle ignition is turned off. According to another
example useful for better understanding the present in-
vention, the method further comprises selectively trans-
mitting parking indication and location data when the ve-
hicle ignition is turned off and the vehicle is parked in a
public parking spot.

[0023] In a further example, the method comprises
transmitting vector and location data when the vehicle
leaves the public parking spot. The method comprises
selectively generating location and parking indication da-
ta when an engine of the vehicle is turned off and selec-
tively transmitting the location and parking indication da-
ta.

[0024] In yet another example, the method comprises
receiving the location and parking indication data from
the vehicle and a plurality of other vehicles, generating
parking status reports and selectively transmitting the
parking status reports to the vehicle. The method further
comprises identifying available parking spots in a parking
lot, and wirelessly transmitting parking lot data related to
the available parking spots to a remote parking monitor-
ing system.

[0025] In still an additional example, the method in-
cludes identifying a filled status of a parking spot and
transmitting parking spot data based on the filled status
to a remote parking monitoring system. The method in-
cludes the parking status report based in part on the park-
ing lot data. The method comprises the parking reports
based in part on the parking spot data. The method in-
cludes parking spot information related to parking spots
within a predetermined distance of at least one vehicle.
The method includes the parking spot information in-
cludes a parking status for a parking spot. The parking
status includes at least one selected from the group con-
sisting of vacant, filled, unknown, and leaving.

[0026] In still a further aspect of the present invention,
atraffic information system for a vehicle comprises global
positioning system (GPS) means associated with the ve-
hicle for selectively generating location and vector data,
transmitting means for wirelessly transmitting data, and
control means for receiving the location and vector data
and for wirelessly transmitting the location and vector
data using the transmitting means when the vehicle is
traveling on a first set of predetermined roads and for not
transmitting the location and vector data when the vehicle
is traveling on a second set of roads.

[0027] In still a further aspect of the present invention,
the traffic information system comprises receiving means
for wirelessly receiving traffic reports from a remote traffic
monitoring means for monitoring traffic. The traffic re-
ports include traffic speed information for traffic traveling
on at least one of the first set of predetermined roads.
Remote service assistance means communicates with
the control means and wirelessly communicates with a
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remote service assistance system. The remote traffic
monitoring means compares a speed of the vehicle on a
first road to a first threshold and to an average traffic
speed on the first road and selectively triggers contact
with the vehicle using the remote service assistance sys-
tem.

[0028] Inyetanother example for better understanding
the present invention, the traffic reports include parking
status information for public parking spots. The parking
status information for a parking spot includes at least one
type selected from a group consisting of leaving, filled,
open and unknown.

[0029] In still other aspects of the present invention,
the control means transmits the vector and location data
on a periodic basis. The control means monitors changes
in direction of the vehicle and transmits the vector and
location data using the transmitting means when the ve-
hicle changes direction greater than a direction change
threshold. The control means monitors changes in speed
of the vehicle and the transmitting means transmits the
vector and location data using the transmitting means
when the vehicle speed change is greater than a speed
change threshold. According to another example useful
forbetter understanding the presentinvention, the control
means selectively transmits parking indication and loca-
tion data using the transmitting means when the vehicle
ignition is turned off.

[0030] In yet another example, the control means se-
lectively transmits parking indication and location data
using the transmitting means when the vehicle ignition
is turned off and the vehicle is parked in a public parking
spot. The control means selectively transmits vector and
location data using the transmitting means when the ve-
hicle leaves the public parking spot. The control means
selectively generates location and parking indication da-
ta when an engine of the vehicle Is turned off and selec-
tively transmits the location and parking indication data
using the transmitting means.

[0031] In still a further example, the traffic information
further comprises parking monitoring means for remotely
monitoring parking, for receiving the location and parking
indication data from the vehicle and a plurality of other
vehicles, for generating parking status reports, and for
selectively transmitting the parking status reports to the
vehicle.

[0032] Inyetan additional example, the system further
comprises parking lot means associated with a parking
lot for identifying available parking spots in the parking
lot and parking lot transmitting means for transmitting
parking lot data related to the available parking spots to
the parking monitoring means. Parking spot means as-
sociated with a parking spot for identifying a filled status
of the parking spot and parking spot transmitting means
for transmitting parking spot data based on the filled sta-
tus to the parking monitoring means.

[0033] In still another example, the parking status re-
port is based in part on the parking lot data. The parking
report is based in part on the parking spot data. The park-
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ing status reports include parking spotinformation related
to parking spots within a predetermined distance of the
at least one vehicle. The parking status includes at least
one status type selected from the group consisting of
vacant, filled, unknown, and leaving.

[0034] In still a further example, a system comprises
a vehicle that includes a global positioning system (GPS)
that selectively generates location and parking indication
data when the vehicle is parked. A transceiver selectively
wirelessly transmits data. A control module receives the
location and parking indication data from the GPS and
transmits the location and parking indication data using
the transmitter. A parking monitoring system located re-
motely from the vehicle receives the location and parking
indication data from the vehicle and a plurality of other
vehicles, generates parking status reports based on the
location and parking indication data, and selectively
transmits the parking status reports to the vehicle.
[0035] Inanother example, a parking lot module asso-
ciated with a parking lot identifies an available number
of parking spots in the parking lot. A parking lot transmitter
transmits parking lot data related to the available number
of parking spots to the parking monitoring system. A park-
ing spot module associated with a parking spot identifies
a filled status of the parking spot. A parking spot trans-
mitter transmits parking spot data based on the filled sta-
tus to the parking monitoring system.

[0036] In still another example, the parking status re-
ports are based in part on the parking lot data. The park-
ing reports are based in part on the parking spot data.
The parking status report for the vehicle includes parking
information related to parking spots within a predeter-
mined distance of the vehicle.

[0037] Inyeta further example, the parking reports in-
clude a parking status for parking spaces on predeter-
mined types of roads within a predetermined distance of
at least one of the vehicle and another location selected
by a user of the GPS. The parking status includes at least
one status type selected from the group consisting of
vacant, filled, unknown, and leaving. The control module
selectively receives location and vector data from the
GPS when the vehicle is not parked. The transceiver
transmits the location and vector data.

[0038] Inan additional aspect of the present invention,
the control module transmits the location and vector data
using the transceiver when the vehicle is traveling on a
first set of predetermined roads and does not transmit
the location and vector data when the vehicle is traveling
on a second set of roads. A remote traffic monitoring
system receives the vector and location data from the
vehicle and other vehicles and generates traffic reports
based thereon. The traffic reports include traffic speed
information for traffic on at least one road of the first set
of predetermined roads.

[0039] In yet another aspect of the present invention,
a service assistance system communicates with the con-
trol module and wirelessly communicates with a remote
service assistance system. The remote traffic monitoring

10

15

20

25

30

35

40

45

50

55

system compares a speed of the vehicle on a first road
to a first threshold and to an average traffic speed on the
first road and selectively triggers contact with the vehicle
using the remote service assistance system.

[0040] In still another aspect of the present invention,
the control module generates the vector and location data
on a periodic basis using the transceiver. The control
module monitors changes in direction of the vehicle and
transmits the vector and location data using the trans-
ceiver when the vehicle changes direction greater than
a direction change threshold. The control module moni-
tors changes in speed of the vehicle and transmits the
vector and location data using the transceiver when the
vehicle speed change is greater than a speed change
threshold.

[0041] In yet another example, the control module se-
lectively transmits parking indication and location data
using the transceiver when the vehicle ignition is turned
off. The control module selectively transmits parking in-
dication and location data using the transceiver when the
vehicle ignition is turned off and the vehicle is parked in
a public parking spot. The control module selectively
transmits parking indication and location data using the
transceiver when the vehicle leaves a public parking spot.
[0042] In still a further example, a method comprises:
selectively generating location and parking indication da-
ta when a vehicle is parked; selectively wirelessly trans-
mitting the location and parking indication data; receiving
the location and parking indication data from the vehicle
and a plurality of other vehicles; generating parking sta-
tus reports based on the location and parking data; and
selectively transmitting the parking status reports to the
vehicle.

[0043] In yet a further example, the method includes
identifying an available number of parking spots in a park-
ing lot and transmitting parking lot data related to the
available number of parking spots to a remote parking
monitoring system.

[0044] In still another example, the method includes
identifying afilled status of a parking spot and transmitting
parking spot data based on the filled status to a remote
parking monitoring system. The parking status reports
are based in part on the parking lot data. The parking
reports are based in part on the parking spot data. The
parking status reports for the vehicle include parking in-
formation related to parking spots within a predetermined
distance of the vehicle.

[0045] In yet an additional example, the parking infor-
mation includes a parking status for parking spaces on
predetermined types of roads within a predetermined dis-
tance of at least one of the vehicle and another location
selected by a user. The parking status includes at least
one status type selected from the group consisting of
vacant, filled, unknown, and leaving.

[0046] In still another example, the method includes
selectively generating location and vector data when the
vehicle is not parked and transmitting the location and
vector data. According to another aspect of the present
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invention, the method further includes transmitting the
location and vector data when the vehicle is traveling on
a first set of predetermined roads and not transmitting
the location and vector data when the vehicle is traveling
on a second set of predetermined roads.

[0047] In yet another aspect of the present invention,
the method includes wirelessly receiving traffic reports
from a remote traffic monitoring system. The traffic re-
portsinclude traffic speed information for traffic on atleast
one road of the first set of predetermined roads.

[0048] In a further aspect of the present invention, the
method comprises comparing a speed of the vehicle on
a first road to a first threshold and to an average traffic
speed on the first road and selectively triggering contact
with the vehicle using a remote service assistance sys-
tem. The method includes transmitting the vector and
location data on a periodic basis.

[0049] In still another aspect of the present invention,
the method includes monitoring changes in direction of
the vehicle and transmitting the vector and location data
when the vehicle changes direction greater than a direc-
tion change threshold. The method further includes mon-
itoring changes in speed of the vehicle and transmitting
the vector and location data when the vehicle speed
change is greater than a speed change threshold.
[0050] In yet another example, the method includes
selectively transmitting parking indication and location
data when the vehicle ignition is turned off. The method
includes transmitting parking indication and location data
when the vehicle ignition is turned off and the vehicle is
parked in a public parking spot and selectively transmit-
ting parking indication and location data when the vehicle
leaves a public parking spot.

[0051] In still a further example, a system comprises
a vehicle including that includes global positioning sys-
tem (GPS) means for selectively generating location and
parking indication data when the vehicle is parked, trans-
ceiver means for selectively wirelessly transmitting data,
and control means for receiving the location and parking
indication data from the GPS means and for transmitting
the location and parking data using the transceiver
means. Parking monitoring means located remotely from
the vehicles receives the location and parking indication
data from the vehicle and a plurality of other vehicles,
generates parking status reports based on the location
and parking indication data, and selectively transmits the
parking status reports to the vehicle.

[0052] Inan additional example, parking lot means as-
sociated with a parking lot identifies an available number
of parking spots in the parking lot. Parking lot transmitting
means transmits parking lot data related to the available
number of parking spots to the parking monitoring
means. Parking spot means associated with a parking
spot identifies a filled status of the parking spot. Parking
spot transmitting means transmits parking spot data
based on the filled status to the parking monitoring
means.

[0053] Inyetafurther example, the parking reports are
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based in part on the parking spot data. The parking status
reports for the vehicle include parking information related
to parking spots within a predetermined distance of the
vehicle.

[0054] Instillanother example, the parking information
includes a parking status for parking spaces on prede-
termined types of roads within a predetermined distance
of atleast one of the vehicle and anotherlocation selected
by a user of the GPS means. The parking status includes
at least one selected from the group consisting of vacant,
filled, unknown, and leaving.

[0055] In yet another example, the control means se-
lectively generates location and vector data when the
vehicleis not parked and the transceiver means transmits
the location and vector data. The control means transmits
the location and vector data using the transceiver means
when the vehicle is traveling on a first set of predeter-
mined roads and does not transmit the location and vec-
tor data when the vehicle is traveling on a second set of
roads. According to another aspect of the present inven-
tion, the system further comprises the remote traffic mon-
itoring means for remotely monitoring traffic. Wherein the
transceiver means wirelessly receives traffic reports from
the remote traffic monitoring means. The traffic reports
include traffic speed information for traffic on at least one
of the first set of predetermined roads.

[0056] In still a further aspect of the present invention,
the system comprises remote service assistance means
for interfacing with a remote service assistance system.
The remote traffic monitoring means compares a speed
of the vehicle on a first road to a first threshold and to an
average traffic speed on the first road and selectively
triggers contact with the vehicle using the remote service
assistance system. The control means transmits the vec-
tor and location data on a periodic basis.

[0057] Inyetanother example, the control means mon-
itors changes in direction of the vehicle and transmits the
vector and location data using the transceiving means
when the vehicle changes direction greater than a direc-
tion change threshold. The control means monitors
changes in speed of the vehicle and transmits the vector
and location data using the transceiving means when the
vehicle speed change is greater than a speed change
threshold. According to another example useful for better
understanding the present invention, the control means
selectively transmits parking indication and location data
using the transceiving means when the vehicle ignition
is turned off.

[0058] In still another aspect of the present invention,
the control means selectively transmits parking indication
and location data using the transceiving means when the
vehicle ignition is turned off and the vehicle is parked in
a public parking spot. The transceiver means selectively
transmits parking indication and location data when the
vehicle leaves a public parking spot

[0059] In still a further aspect of the present invention,
a traffic monitoring system comprises memory that stores
traffic data. A traffic monitoring module collects vector
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and location data for a plurality of vehicles when the ve-
hicles are traveling on a first set of predetermined roads
and does not collect the vector and location data when
the vehicles are traveling on a second set of predeter-
mined roads. The traffic monitoring module stores the
vector and location data in the memory, analyzes vector
and location data, and generates traffic reports for the
first set of predetermined roads based on the analyzed
vector and location data.

[0060] In a further aspect of the present invention, the
traffic monitoring module receives requests for the traffic
reports from atleast one vehicle, confirms that the vehicle
is a subscriber for the traffic reports, and transmits the
traffic reports to the vehicle if the vehicle is a subscriber.
According to another example useful for better under-
standing the present invention, the traffic monitoring
module receives parking indication and location data for
the vehicles and stores the parking indication and loca-
tion data in the memory. The traffic monitoring module
receives the parking indication and location data only for
the vehicles that are parked in public parking spots. The
traffic monitoring module generates parking reports for
the subscribers based on the parking indication and lo-
cation data.

[0061] In still another example, the traffic monitoring
module receives parking lot data for parking lots. The
parking lot data indicates a number of vacant parking
spots for a respective one of the parking lots. The traffic
monitoring module receives parking spot data for parking
spots. The parking spot data indicates a filled status of
a respective one of the parking spots.

[0062] In still a further aspect of the present invention,
a traffic monitoring system comprises storing means for
storing traffic data. Traffic monitoring means collects vec-
tor and location data for a plurality of vehicles when the
vehicles are traveling on a first set of predetermined
roads and does not collect the vector and location data
when the vehicles are traveling on a second set of pre-
determined roads. The traffic monitoring means stores
the vector and location data in the storing means, ana-
lyzes the vector and location data, and generates traffic
reports for the first set of predetermined roads based on
the analyzed vector and location data.

[0063] In yet another aspect of the present invention,
the traffic monitoring means receives requests for the
traffic reports from at least one vehicle, confirms that the
vehicleis asubscriber for the traffic reports, and transmits
the traffic reports to the vehicle if the vehicle is a sub-
scriber. According to another example, the traffic moni-
toring means receives parking indication and location da-
ta for the vehicles, and stores the parking indication and
location data in the storing means. The traffic monitoring
means receives the parking indication and location data
only for the vehicles that are parked in public parking
spots.

[0064] In still a further example, the traffic monitoring
means generates parking reports for the subscribers
based on the parking indication and location data. The
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traffic monitoring means receives parking lot data for
parking lots. The parking lot data indicates a number of
vacant parking spots for a respective one of the parking
lots. The traffic monitoring means receives parking spot
data for parking spots. The parking spot data indicates
a filled status of a respective one of the parking spots.
[0065] In still another aspect of the present invention,
a method is provided for operating a traffic monitoring
system comprises storing traffic data collecting vector
and location data for a plurality of vehicles when the ve-
hicles are traveling on a first set of predetermined roads
and not collecting the vector and location data when the
vehicles are traveling on a second set of predetermined
roads, storing the vector and location data, analyzing the
vector and location data, and generating traffic reports
for the first set of predetermined roads based on the an-
alyzed vector and location data.

[0066] In another aspect of the present invention, the
method comprises receiving requests for the traffic re-
ports from at least one vehicle confirming that the vehicle
is a subscriber for the traffic reports, and transmitting the
traffic reports to the vehicle if the vehicle is a subscriber.
According to another example useful for better under-
standing the present invention, the method includes re-
ceiving parking indication and location data for the vehi-
cle and storing the parking indication and location data.
The method further comprises receiving the parking in-
dication and location data for the vehicles that are parked
in public parking spots.

[0067] Inyet afurther example, the method comprises
generating parking reports for the subscribers based on
the parking indication and location data. The method
comprises receiving parking lot data for parking lots. The
parking lot data indicates a number of vacant parking
spots for a respective one of the parking lots. The method
further comprises receiving parking spot data for parking
spots. The parking spot data indicates a filled status of
a respective one of the parking spots.

[0068] In yet another aspect of the present invention,
amethodis provided for providing trafficinformation com-
prises maintaining a list of vehicles that are subscribers
of the traffic information, receiving vector and location
data from a plurality of vehicles traveling on a first set of
roads, analyzing the vector and location data, generating
traffic reports based on the vector and location data, and
transmitting the traffic reports to the vehicles that are sub-
scribers of the traffic information.

[0069] In another aspect of the present invention, the
method comprises at least one of receiving requests for
the traffic reports from the vehicles and transmitting the
traffic reports to subscribers of the traffic reports, and
pushing the traffic reports to the subscribers. The method
comprises billing the subscribers for the traffic informa-
tion. The method comprises wirelessly transmitting the
location and vector data when one of the plurality of ve-
hicles is traveling on a first set of predetermined roads,
and not transmitting the location and vector data when
the one of the plurality of vehicles is traveling on a second
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set of predetermined roads.

[0070] In still another aspect of the present invention,
the traffic report includes traffic speed information for traf-
fic on at least one road of the first set of predetermined
roads. The method further comprises diagnosing a pos-
sible problem with a first vehicle using said vector and
location data, and using a remote service assistance sys-
tem to contact said first vehicle when said vector and
location data indicates said possible problem.

[0071] In yet another aspect of the present invention
the method comprises comparing a speed of one of the
vehicles on a first road to a first threshold and to an av-
erage traffic speed on the first road, and selectively con-
tacting the vehicle using aremote service assistance sys-
tem based on the comparison. According to another ex-
ample useful for better understanding the present inven-
tion, the method comprises receiving parking data from
the vehicles, and generating parking status information
for public parking spots based on the parking data. The
parking status information includes at least one status
type selected from a group consisting of leaving, filled,
open and unknown.

[0072] In still another aspect of the present invention,
the vehicles transmit the vector and location data on a
periodic basis. The method comprises monitoring chang-
es in direction of the vehicle, and transmitting the vector
and location data when the vehicle changes direction
greater than a direction change threshold. The method
comprises monitoring changes in speed of the vehicle,
and transmitting the vector and location data when the
vehicle speed change is greater than a speed change
threshold.

[0073] In yet another example, the method further
comprises selectively transmitting parking Indication and
location data when one of the vehicles parks in a public
parking spot. The method comprises transmitting vector
and location data when the vehicle leaves the public park-
ing spot. The method comprises selectively generating
location and parking indication data when an engine of
the vehicle is turned off, and selectively transmitting the
location and parking indication data.

[0074] Inyeta further example, the method comprises
maintaining a list of vehicles that are subscribers of park-
ing status reports, receiving location and parking indica-
tion data from the vehicles, generating the parking status
reports, and selectively transmitting the parking status
reports to the vehicles that are subscribers. The parking
status report for a respective one of the vehicles includes
parking information related to parking spots within a pre-
determined distance of the respective one of the vehicles.
[0075] In still another aspect of the present invention,
the method comprises monitoring when the vehicle tran-
sitions from one road to another road, and transmitting
the vector and location data when the transitions occur.
[0076] In yet another example, a method is provided
for providing parking information comprises maintaining
a list of vehicles that are subscribers of the parking infor-
mation, receiving parking indication and location data
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from a plurality of vehicles when the vehicles are parked
in public parking spots, generating parking reports based
on the parking indication and location data, and trans-
mitting the parking reports to the vehicles that are sub-
scribers of the parking information.

[0077] In still another example, the method comprises
receiving requests for the parking reports from the vehi-
cles and transmitting the parking reports to subscribers
of the parking reports, and pushing the parking reports
tothe subscribers. The method comprises billing the sub-
scribers for the parking information.

[0078] Inyetanother examples, the method comprises
wirelessly transmitting the parking indication and location
data when one of the plurality of vehicles parks in a public
parking spot, and not transmitting the parking indication
and location data when the one of the plurality of vehicles
parks in a non-public parking spot. Parking status infor-
mation for parking spots includes at least one status type
that is selected from a group consisting of leaving, filled,
open and unknown.

[0079] In still other examples, the method further com-
prises transmitting vector and location data when the ve-
hicle leaves the public parking spot. The method com-
prises selectively generating location and parking indi-
cation data when an engine of the vehicle is turned off,
and selectively transmitting the location and parking in-
dication data. The method further comprises maintaining
a list of vehicles that are subscribers of parking status
reports. The parking status report for a respective one of
the vehicles includes parking information related to park-
ing spots within a predetermined distance of the at least
one vehicle.

[0080] Further areas of applicability of the present in-
vention will become apparent from the detailed descrip-
tion provided hereinafter. It should be understood that
the detailed description and specific examples, while in-
dicating the preferred embodiment of the invention, are
intended for purposes of illustration only and are not in-
tended to limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0081] The present invention will become more fully
understood from the detailed description and the accom-
panying drawings, wherein:

[0082] FIG. 1 illustrates an exemplary traffic monitor-
ing system that monitors vehicle traffic according to the
present invention;

[0083] FIGs. 2A and 2B are functional block diagrams
of exemplary vehicles including a GPS, a transceiver, a
control module and a display;

[0084] FIG. 3Ais a functional block diagram of the ex-
emplary vehicle of FIG. 2A with a remote service assist-
ance (RSA) system;

[0085] FIG. 3B is a functional block diagram of the ex-
emplary vehicle of FIG. 2A with an alternate RSA system;
[0086] FIG. 4 is a functional block diagram of portions
of an exemplary traffic monitoring system;
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[0087] FIG. 5 is a flow chart illustrating exemplary
steps performed by a vehicle for transmitting data;
[0088] FIG. 6 is a flow chart illustrating first alternate
exemplary steps performed by a vehicle for transmitting
data;

[0089] FIG. 7A is a flow chart illustrating exemplary
steps performed by the traffic monitoring system for
transmitting parking-related data;

[0090] FIG. 7B is a flow chart illustrating alternate ex-
emplary steps performed by the traffic monitoring system
for transmitting parking-related data;

[0091] FIG.8isaflowchartillustrating steps performed
by the traffic monitoring system for receiving and
processing traffic and parking data;

[0092] FIG. 9illustrates steps performed by the traffic
monitoring system for monitoring parking;

[0093] FIG. 10illustrates steps performed by the traffic
monitoring system and the RSA system for identifying
vehicles having operational problems;

[0094] FIG. 11 illustrates an exemplary map display
with average vehicle speeds on roads, accidents, con-
struction and/or other items;

[0095] FIG.12illustrates anexemplary display of avail-
able parking in the vicinity of the vehicle;

[0096] FIG. 13illustrates steps performed by the traffic
monitoring system to identify possible vehicle accidents;
[0097] FIG. 14 illustrates steps performed by an ex-
emplary traffic and/or parking information subscriber sys-
tem; and

[0098] FIG. 15 illustrates steps performed by another
exemplary traffic and/or parking information subscriber
system.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0099] The following description of the preferred em-
bodiment(s) is merely exemplary in nature and is in no
way intended to limit the invention, its application, or us-
es. For purposes of clarity, the same reference numbers
will be used in the drawings to identify similar elements.
[0100] Referring now to FIG. 1, an exemplary traffic
monitoring system that monitors vehicle traffic according
tothe presentinvention is shown. Vehicles 20-1. 20-2, ...,
and 20-N (generally identified as vehicles 20) travel on
aroad in a first direction generally identified at 22. Vehi-
cles 24-1, 24-2, ..., and 24-M (generally identified as ve-
hicles 24) travel on the road in a second direction gen-
erally identified at 32. For example, vehicles 20-5 and
20-6 are involved in an accident, which slows the flow of
traffic in the first direction 22. The accident does not slow
traffic moving in the second direction 32. The traffic mon-
itoring system alerts motorists of the slow traffic on the
road traveling in the first direction, as well as information
relating to traffic on other freeways, streets and other
major thoroughfares.

[0101] According to the presentinvention, some of the
vehicles 20 and 24 include global positioning systems
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(GPS) that include receivers that triangulate vehicle po-
sition based on signals generated by GPS satellites. In
addition, the GPS may include an integrated transmitter
and/or transceiver that transmits vector and location data
wirelessly to a traffic monitoring system 50, which is lo-
cated remotely from the vehicles 20 and 24. Alternately,
a separate transmitter and/or transceiver may be used
in conjunction with a receiver-only GPS. The vector data
may include speed and direction data. The location data
may include longitude and latitude information or location
information using another coordinate system. The traffic
monitoring system 50 receives the vector and location
data, performs calculations on the data and transmits
traffic and/or parking information back to the vehicles 20
and 24 with GPS systems with integrated transmitters
and/or transceivers and/or GPS systems with separate
transmitters and/or transceivers as will be described fur-
ther below. The GPS systems of the vehicles provide
visual and/or audible traffic information to allow drivers
to avoid traffic bottlenecks such as the accident and/or
to find parking spots.

[0102] Referring now to FIGs. 2A, 2B, 3A and 3B, sev-
eral exemplary vehicle configurations are shown. While
specific examples are shown, other configurations may
be used. In FIG. 2A, a vehicle 60 includes a GPS 62, a
wireless transceiver 64 and a display 66. A control mod-
ule 65 thatis integrated with the GPS 62 performs control
functionsrelating to traffic and/or parking information sys-
tems. The GPS 62 triangulates position or location data
of the vehicle 60 and calculates vector data using GPS
signals generated by GPS satellites. The vehicle 60 se-
lectively transmits the location and vector data wirelessly
via the transceiver 64 to the remote traffic monitoring
system 50. The transceiver 64 periodically receives traffic
data from the remote traffic monitoring system 50 as will
be described further below. The GPS systems 62 outputs
traffic and other GPS-related information using the dis-
play 66. In some implementations, the transceiver 64
may be integrated with the GPS 62. As can be appreci-
ated, the control module 65 may be separate from the
GPS 62 as shown at 62’ and 65’ in FIG. 2B.

[0103] InFIG. 3A, a vehicle 60’ that is similar to FIGs.
2A and 2B is shown and further comprises a vehicle-
based remote service assistance system 70, which pro-
vides a connection to a main remote service assistance
system and/or a service assistant. For example, one suit-
able remote service assistance system 70 is OnStar®,
although other remote service assistance systems may
be utilized. In FIG. 3A, the remote service assistance
system 70 and the traffic monitoring system 50 share the
common transceiver 64. In some implementations, the
transceiver 64 may be integrated with the GPS 62 and/or
the remote service system 70.

[0104] InFIG. 3B, a vehicle 60" that is similar to FIGs.
2A and 2B is shown and further comprises an alternate
remote service assistance system 70'. In FIG. 3B, the
remote service assistance system 70’ utilizes a trans-
ceiver 72 that is separate from the transceiver 64 used
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by the GPS system 62. As can be appreciated, any suit-
able wireless systems may be employed including cellu-
lar systems, WiFi systems such as 802.11, 802.11a,
802.11b, 802.11 g, 802.11 n (which are hereby incorpo-
rated by reference), and/or other future 802.11 stand-
ards, WiMax systems such as 802.16 (which is hereby
incorporated by reference) and/or any other suitable type
of wireless system that allows communication over suf-
ficient distances. In some implementations, one or both
of the transceivers 64 and 72 are integrated with the GPS
62 and/or remote service system 70’. As in FIGs. 2A and
2B, the control module may be integrated with or separate
from the GPS and/or other system components.

[0105] Referring now to FIG. 4, a functional block dia-
gram of an exemplary traffic and/or parking monitoring
system is shown. The traffic monitoring system includes
a plurality of monitoring stations 100-1, 100-2, ..., and
100-X (collectively monitoring stations 100) such as the
station 50 shown in FIG. 1. The parking information can
be provided in addition to or separate from the traffic in-
formation. The monitoring stations 100 include a trans-
ceiver 104. The monitoring stations 100 receive location
and vector data from the vehicles and transmit traffic
and/or parking information to the vehicles as will be de-
scribed. To that end the monitoring stations 100 are con-
nected to one or more databases 110 that store traffic
and/or parking information. Traffic monitoring modules
or programs 112 analyze the data that is stored in the
databases 110.

[0106] While the present invention will be described in
conjunction with a distributed communications system
114, there are many other suitable ways of interconnect-
ing the monitoring stations 100. The monitoring station
100-1 includes a server 120-1 and a network interface
(NI) 124-1. The NI 124-1 provides a connection to the
distributed communications system 114. In some imple-
mentations, the distributed communications system 114
includes the Internet, although any other type of network
may be used. The databases 110 may also be connected
to the distributed communications system 114 by servers
130 via NI 132. Other types of interconnection include
dedicated phone lines, terrestrial links, satellite links
and/or other suitable links may be used. The main RSA
system 133 may communicate with one or more of the
servers 130 and/or may have all independent links via
the DCS 114. The system may use an inquiry response
technique and/or a push technique for providing parking
and/or traffic information.

[0107] In addition to the foregoing, a plurality of smart
parking meters 138-1, 138-2, ..., and 138-P (collectively
smart parking meters 138) can be provided. The smart
parking meters 138 provide an indication when the park-
ing spot is filled or vacant. In some implementations, the
smart parking meter 138 may make this decision based
on a meter status signal generated by an expired module
139. The expired module generates the meter status sig-
nal having a spot filled state when the meter is running.
The meter status signal has a spot vacant state when
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the meter expires. In other words, when the meter is ex-
pired, the smart parking meter can assume that the spot
is vacant.

[0108] Alternately, the smart parking meter 138 may
include a sensor 140 that senses whether a vehicle is
located in a corresponding parking spot. In some imple-
mentations, the sensor outputs a radio frequency signal
in a direction towards the parking space and generates
the meter status signal depending on reflected signals
that are received. If the reflected signals are returned in
a period less than a threshold and/or have an amplitude
greater than a threshold, a vehicle is in the spot. If not,
the spotis vacant. In some implementations, the reflected
signals need to be less than the threshold for a prede-
termined period (to reduce noise). In still other embodi-
ments, a group of meters may include a common sensor
that senses the presence of one or more vehicles in one
or more parking spots of the group. In addition, a parking
lot 142 may include a parking spot module 143 that pro-
vides a collective signal that K parking spots are available
in the entire parking lot 142. The smart parking meters
138 and smart parking lots 142 may be connected to the
traffic monitoring systemin any suitable mannerincluding
network interfaces (NI) 144, wireless transmitters 146
and/or in any other suitable manner. When transmitting
the information, wireless or wired connections may be
used.

[0109] Referring now to FIG. 5, a flow chart illustrating
exemplary steps performed by systems associated with
the vehicle are shown. In this exemplary embodiment,
the vehicle sends vehicle vector and location data on a
periodic basis. The data transmission may be selectively
enabled while the vehicle ignition is on, the vehicle igni-
tion is on or off, the vehicle is moving and/or using other
criteria. Control begins with step 150. In step 152, the
vehicle sends vector and location data. In step 154, a
timer is reset. In step 156, control determines whether a
timer is up. If false, control returns to step 156. If step
156 is true, control returns to step 152. Control may be
performed by the GPS system 62 or using any other con-
trol module in the vehicle. Alternately and/or in addition
to the foregoing, the traffic monitoring system may peri-
odically query the vehicle remotely for vector and/or lo-
cationdata. The vehicle responds to the query by sending
the vector and/or location data.

[0110] Referring now to FIG. 6, a flow chart illustrating
exemplary steps performed by systems associated with
the vehicle are shown. Control begins with step 160. In
step 162, control determines whether the vehicle is lo-
cated on a major thoroughfare. For example, major thor-
oughfares may be defined to include freeways, highways
and maijor streets. Major thoroughfares may exclude
smaller streets, residential areas and low traffic streets
to reduce the amount of data being sent. Since traffic is
low on these types of roads, traffic information is not
needed. If step 162 is false, control returns to step 162.
If step 162 is true, control resets a timer in step 164. In
step 166, control determines whether a timer is up. If not,
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control continues with step 168 and determines whether
the vehicle has a direction change that is greater than a
first threshold. If not, control continues with step 170 and
determines whether the vehicle has incurred a speed
change that is greater than a second threshold. Steps
166, 168 and 170 also tend to limit data being transmitted
by the vehicle to the traffic monitoring system. One or
more of these steps may be performed.

[0111] Referring now to FIG. 7A, a flow chart illustrat-
ing exemplary steps performed by the traffic monitoring
system is shown. Control begins with step 180. In step
182, control determines whether the vehicle ignition tran-
sitions from on to off. If true, control determines whether
the vehicle is located in a public parking areain step 184.
This step may be performed by the vehicle alone and/or
by the vehicle transmitting location information to the traf-
ficmonitoring system and receiving a response indicating
whether the location is a parking spot in a public parking
area. If step 184 is true, the vehicle sends a park indicator
and location data in step 186. Control continues from
step 186 to step 182. If step 184 is false, control returns
to step 182. Therefore, the traffic monitoring system re-
ceives data related to parked vehicles.

[0112] If step 182 is false, control continues with step
190 and control determines whether the vehicle ignition
transitions from off to on and the vehicle is moved. When
the ignition turns on, it is likely that the vehicle may exit
the parking space. If step 190 is true, control sends ve-
hicle vector and location data to the traffic monitoring
systemin step 192 and control returns to step 182. If step
190 is false, control also continues with step 182. The
traffic monitoring system uses the vehicle parking and
vehicle leaving data to provide parking information to oth-
er vehicles.

[0113] Referring now to FIG. 7B, a flow chart illustrat-
ing alternate exemplary steps performed by the traffic
monitoring system are shown. Control begins with step
200. In step 202, control determines whether the vehicle
ignition transitions from onto off. If step 202 is true, control
sends vehicle park indicator and location data in step 204
and as described above. If step 202 is false, control con-
tinues with step 206. In step 206, control determines
whether the vehicle ignition transitions from off to on and
the vehicle is moved. If true, control sends vehicle vector
and location data. If step 206 is false, control returns to
step 202.

[0114] Referring now to FIG. 8, a flow chart illustrating
data collection and analysis steps performed by the traffic
monitoring system are shown. Control begins with step
220. In step 224, control receives data from the vehicles.
In step 228, control estimates average speeds on select-
ed portions of thoroughfares based on data from one or
more vehicles. For example, the traffic monitoring system
may estimate average speeds for predetermined dis-
tances or increments. The increments may vary based
on road type, conditions or calculated speeds. For ex-
ample, as the difference between the average speeds
and the posted speeds differ, the predetermined incre-
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ment may be reduced in length. Traffic information is
transmitted to the vehicles based upon calculations made
on the collected vehicle data. The traffic information may
be pushed to the vehicles and/or an inquiry/response
technique may be used in step 230. Control ends in step
232. In addition to traffic information, parking data may
also be transmitted to the vehicles using a push technique
and/or an inquiry/response technique.

[0115] Referringnowto FIG. 9, steps performed by the
traffic monitoring system for monitoring parking are illus-
trated. Control begins with step 250. In step 252, control
determines whether a vehicle is stopped in a public park-
ing spot. The decision may be based on location and
vector data samples and/or based on a parking indicator
and location data. The determination that the parking
spot is a public spot is based on the location data. If true,
control indicates that the corresponding public parking
spot is filled in step 254.

[0116] Control continues from steps 252 and 254 with
step 256. In step 256, control determines whether a ve-
hicle transitions from parking to moving. If step 256 is
true, control starts a timer in step 258. In step 260, control
indicates that a vehicle is leaving a public parking space.
The timer is used to limit the amount of time that the
parking space is identified as "vehicle leaving". Control
continues from steps 256 and 260 with step 262. In step
262, control determines whether a timer for a vehicle is
up. If step 262 is true, control changes a status of the
parking space to unknown in step 264. Control continues
from steps 262 and 264 with step 252.

[0117] Referring now to FIG. 10, steps performed by
the traffic monitoring system for identifying vehicles hav-
ing operational problems are shown. Control begins with
step 280. In step 282, control receives data from vehicles.
In step 284 and 286, for each of the vehicles, control
determines an average speed on a thoroughfare portion
that the vehicle is traveling on. In step 288, control de-
termines whether the speed of each vehicle is less than
a first speed threshold and the average speed on a thor-
oughfare is greater than a second speed threshold.
[0118] For example, if the average speed on a thor-
oughfare is 50 mph and the speed of the vehicle is less
than 5 mph, the vehicle may be having operational prob-
lems and/or may have been involved in an accident and
require assistance. If step 288 is true, control triggers an
inquiry via the remote service assistance system in step
290. For example, the traffic monitoring system notifies
the main remote service assistance system to have a
service assistant contact the driver of the vehicle. The
service assistant can determine whether or not there is
a problem such as an accident or other operational prob-
lem and contact emergency personnel, roadside assist-
ance and/or other assistance as needed. Control contin-
ues from step 288 and 290 with step 294. In step 294,
control determines whether there are additional vehicles
to evaluate. If step 294 is true, control returns to step
284. If step 294 is false, control returns to step 282.
[0119] Referring now to FIG. 11, a display illustrating
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vehicle speeds on thoroughfares 298-1, 298-2, ... and
298-Z is shown. The display 66 associated with the GPS
system at 62 is shown. Visual elements generally iden-
tified by 300-1, 300-2, ..., and 300-Y are provided on the
map. The visual elements indicate bottlenecks and/or
other traffic on the main thoroughfares. Any suitable vis-
ual indication may be used to identify problems. For ex-
ample, color, cross-hatching, shading, shapes, blinking
and/or other techniques may be used to identify high traf-
fic zones, low speed zones, construction zone, and/or
accident zones. For example, visual element 300-3 may
be rendered in red and flashing to signify an accident.
Speeds on the thoroughfare also provide an indication
of a problem (e.g. the speeds decrease as the distance
to the accident 300-3 decreases).

[0120] Referring now to FIG. 12, an exemplary display
of available parking in the vicinity of the vehicle is shown.
Based oninformation collected, the display 60 of the GPS
62 can be used to identify available parking spaces
340-1, 340-2, ..., and 340-G in a selected area. The traffic
monitoring system may provide filled (F), leaving (L),
open (O) and/or unknown (U) status data for parking
spaces in a selected area. These indicators may be des-
ignated using any suitable visual indication.

[0121] The filled indicator is used when a vehicle with
the GPS system parks in the spot and the traffic moni-
toring system does not receive data indicating that the
vehicle has moved. The unknown indicator is used when
there is no information concerning the space and/or after
a predetermined amount of time after a vehicle with a
GPS system leaves a parking spot. A leaving indicator
is used within a predetermined time after a vehicle with
a GPS system leaves a parking spot. The leaving indi-
cator may also be triggered when a vehicle with a GPS
system starts its engine after a dwell period. The open
status is used when the space is open. In some imple-
mentations, the status is provided by smart parking me-
ters 138. Spaces in smart parking lots 142 may also be
shown at 342.

[0122] Referring now to FIG. 13, steps for identifying
accidents are shown. Control begins in step 300. In step
302, the traffic monitoring system receives data from ve-
hicles. In step 304, the traffic monitoring system com-
pares locations of the vehicles at the same time. Based
on the location and time, the traffic monitoring system
can determine whether an accident may have occurred.
If the vehicles have substantially the same location at the
same time, the traffic monitoring system may query the
users to determine whether an accident has occurred in
step 308. In other words, if two vehicles provide their
location at a particular time and the locations conflict, the
traffic monitoring system may assume that there is a pos-
sibiiity that an accident occurred and take action via the
remote service assistance system.

[0123] Referring now to FIG. 14, a subscriber service
according to the present invention is shown. Control be-
gins in step 320. In step 324, fees are charged for sub-
scription services. The fees can be based on the level of
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service that is requested. In step 328, data is collected
from at least one of subscribing and non-subscribing ve-
hicles and/or from smart parking meters and/or lots. In
some implementations, data from other subscriber sys-
tems may be used. In step 332, data is analyzed and
traffic, parking and other information is generated. In step
334, selected traffic, parking and/or other information is
sent to subscribers based on subscribed services of the
user. For example, some users may pay a subscription
fee to receive traffic information but not parking informa-
tion. Other subscribers may receive either parking infor-
mation only or traffic and parking information. The sub-
scriber levels may also be differentiated based on geog-
raphy, time of day and/or using other criteria. Control
ends in step 338.

[0124] Referring now to FIG. 15, another exemplary
subscriber service according to the present invention is
shown. Control begins in step 340. In step 342, data is
collected from at least one of subscribing and non-sub-
scribing vehicles and/or from smart parking meters
and/or lots. In step 344, data that is collected is analyzed
and traffic, parking and other information is updated. In
step 346, control determines whether a request for infor-
mation is received. Alternately, the information can be
pushed to the user based on the subscription of the user.
If step 346 is false, control returns to step 342. If step
346 is true, control determines whether the user has a
subscription for the requested information. If false, con-
trol prompts the user to obtain a subscription. The sub-
scriptions can be on a periodic basis, a pay-per-use basis
or on any other basis. If step 348 is true, the requested
information is sent to the subscriber. As can be appreci-
ated, encryption and/or other techniques may be used
to prevent fraudulent access to the traffic and/or parking
information.

[0125] Those skilled in the art can now appreciate from
the foregoing description that the broad teachings of the
present invention can be implemented in a variety of
forms. As can be appreciated, steps of methods dis-
closed and claimed can be performed in an order that is
different than that described and claimed herein without
departing from the present invention. Therefore, while
this invention has been described in connection with par-
ticular examples thereof, the true scope of the invention
should not be so limited since other modifications will
become apparent to the skilled practitioner upon a study
of the drawings, the specification and the following
claims.

Claims
1. A traffic monitoring system (50) comprising:
a traffic information system in a plurality of ve-

hicles, wherein said traffic information system
comprises:
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a global positioning system (62, 62’), GPS,
for selectively generating location and vec-
tor data;

a transmitter; and

a control module (65, 65’) for receiving said
location and vector data and for wirelessly
transmitting the location and vector data by
using the transmitter;

a memory (110) for storing traffic data; and

a traffic monitoring module (112) adapted for col-
lecting the location and vector data for said plu-
rality of vehicles (20, 24) when said vehicles are
travelling on a first set of predetermined roads;
storing the location and vector data in said mem-
ory (110); analyzing the location and vector data;
and generating traffic reports for the first set of
predetermined roads based on the analyzed lo-
cation and vector data;

characterized in that the traffic monitoring
module (112) is further adapted for identifying
vehicles having operational problems by com-
paring a speed of each vehicle on a first road
with a first speed threshold, and by comparing
an average traffic speed on said first road with
a second speed threshold; and selectively trig-
gering a remote service assistance system
(133) to contact a driver of a vehicle having an
operational problem if the speed of the vehicle
is less than said first speed threshold and said
average traffic speed s greater than said second
speed threshold.

The traffic monitoring system of claim 1, wherein the
traffic information system comprises a receiver that
is adapted for communicating with said control mod-
ule (65, 65’) and wirelessly receiving traffic reports
from the remote traffic monitoring module (112).

The traffic monitoring system of claim 1, wherein said
control module (65, 65’) is adapted for monitoring
changes in direction of said vehicle and transmitting
said vector and location data when said vehicle
changes direction greater than a direction change
threshold and for monitoring changes in speed of
said vehicle and transmiting said location and vector
data when said vehicle speed change is greater than
a speed change threshold.

The traffic monitoring system of claim 1, wherein said
traffic monitoring module (112) is further adapted for
receiving the location and vector data, determining
a first lane of a road including multiple lanes that the
vehicle is located based on the location and vector
data.

A method for providing traffic information, compris-
ing:
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receiving location and vector data from a plural-
ity of vehicles travelling on a first set of roads;
analyzing said location and vector data;
generating traffic reports based on said location
and vector data;

diagnosing a possible problem with a first vehi-
cle using said location and vector data by com-
paring (288) a speed of one of said vehicles on
a first road with a first speed threshold and com-
paring an average traffic speed on said first road
with a second speed threshold; and

triggering a remote service assistance system
(133) to contact a driver of said first vehicle when
said location and vector data indicate a possible
problem based on the comparison.

The method of claim 5 further comprising at least
one of:

receiving requests for the traffic reports from the
vehicles and transmitting the traffic reports to
subscribers of the traffic reports; and

pushing the traffic reports to the subscribers.

The method of claim 5 further comprising billing said
subscribers for said traffic information.

The method of claim 5, wherein said traffic report
includes traffic speed information for traffic on at
least one road of said first set of roads.

Patentanspriiche

Verkehrsiiberwachungssystem (50), das umfasst:

ein Verkehrsinformationssystem in einer Viel-
zahl von Fahrzeugen, wobei das Verkehrsinfor-
mationssystem umfasst:

ein GPS (Global Positioning System) (62,
62’) zum selektiven Erzeugen von Standort-
und Vektordaten;

eine Sendeeinrichtung; und

ein Steuermodul (65, 65’) zum Empfangen
der Standort- und Vektordaten sowie zum
drahtlosen Senden der Standort- und Vek-
tor-Daten unter Verwendung der Sendeein-
richtung;

einen Speicher (110) zum Speichern von Ver-
kehrsdaten; und

ein Verkehrsiiberwachungsmodul (112), das so
eingerichtet ist, dass es die Standort- und Vek-
tor-Daten fir die Vielzahl von Fahrzeugen (20,
24) erfasst, wenn die Fahrzeuge auf einer ersten
Gruppe vorgegebener Strassen fahren, die
Standort- und Vektordaten in dem Speicher
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(110) speichert, die Standort- und Vektordaten
analysiert und Verkehrsberichte fur die erste
Gruppe vorgegebener Strassen auf Basis der
analysierten Standort- und Vektordaten er-
zeugt;

dadurch gekennzeichnet, dass das Verkehrs-
tberwachungsmodul (112) des Weiteren so ein-
gerichtet ist, dass es Fahrzeuge mit Funktions-
stérungen identifiziert, indem es eine Geschwin-
digkeitjedes Fahrzeugs auf einer ersten Strasse
mit einem ersten Geschwindigkeits-Schwellen-
wert vergleicht, eine durchschnittliche Ver-
kehrsgeschwindigkeit auf der ersten Strasse mit
einem zweiten Geschwindigkeits-Schwellen-
wert vergleicht und selektiv ein Fern-Dienstun-
terstiitzungssystem (Remote Service Assi-
stance System) (133) ausldst, das mit einem
Fahrer eines Fahrzeugs Kontakt aufnimmt, das
eine Funktionsstérung aufweist, wenn die Ge-
schwindigkeit des Fahrzeugs niedriger ist als
der erste Geschwindigkeits-Schwellenwert und
die durchschnittliche Verkehrsgeschwindigkeit
hoéher ist als der zweite Geschwindigkeits-
Schwellenwert.

Verkehrsiiberwachungssystem nach Anspruch 1,
wobei das Verkehrsinformationssystem eine Emp-
fangseinrichtung umfasst, die so eingerichtet ist,
dass sie mit dem Steuermodul (65, 65’) kommuni-
ziert und drahtlos Verkehrsberichte von dem Fern-
Verkehrsiiberwachungsmodul (112) empfangt.

Verkehrsiiberwachungssystem nach Anspruch 1,
wobei das Steuermodul (65, 65’) so eingerichtet ist,
dass es Richtungsanderungen des Fahrzeugs tber-
wacht und die Vektor- und Standort-Daten sendet,
wenn das Fahrzeug seine Richtung tGiber einen Rich-
tungsanderungs-Schwellenwert hinaus andert, und
Geschwindigkeitsdnderungen des Fahrzeugs Ulber-
wacht und die Standort- und Vektor-Daten sendet,
wenn die Anderung der Fahrzeuggeschwindigkeit
Uber einem Geschwindigkeitsdnderungs-Schwel-
lenwert liegt.

Verkehrsiiberwachungssystem nach Anspruch 1,
wobei das Verkehrsiiberwachungsmodul (112) des
Weiteren so eingerichtet ist, dass es Standort- und
Vektor-Daten empfangt, und eine erste Spur einer
Strasse, die mehrere Spuren enthalt, auf der sich
das Fahrzeug befindet, auf Basis der Standort- und
Vektor-Daten bestimmt.

Verfahren zum Bereitstellen von Verkehrsinforma-
tionen, das umfasst:

Empfangen von Standort- und Vektor-Daten
von einer Vielzahl von Fahrzeugen, die auf einer
ersten Gruppe von Strassen fahren;
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Analysieren der Standort- und Vektor-Daten;
Erzeugen von Verkehrsberichten auf Basis der
Standort- und Vektor-Daten;

Diagnostizieren eines méglichen Problems bei
einem ersten Fahrzeug unter Verwendung der
Standort- und Vektor-Daten durch Vergleichen
(288) einer Geschwindigkeit eines der Fahrzeu-
ge auf einer ersten Strasse mit einem ersten Ge-
schwindigkeits-Schwellenwert und Vergleichen
einer durchschnittlichen Verkehrsgeschwindig-
keit auf der ersten Strasse mit einem zweiten
Geschwindigkeits-Schwellenwert; und
Auslésen eines Fern-Dienstunterstiitzungssy-
stems (Remote Service Assistance System)
(133), das mit einem Fahrer des ersten Fahr-
zeugs Kontakt aufnimmt, wenn die Standort-
und Vektor-Daten auf Basis des Vergleichs ein
maogliches Problem anzeigen.

6. Verfahren nach Anspruch 5, das des Weiteren we-

nigstens umfasst:

Empfangen von Anforderungen der Verkehrs-
berichte von den Fahrzeugen und Senden der
Verkehrsberichte zu Abonnenten der Verkehrs-
berichte; und

Zustellen der Verkehrsberichte zu den Abon-
nenten im Push-Verfahren.

Verfahren nach Anspruch 5, das des Weiteren um-
fasst, dass den Abonnenten die Verkehrsinformatio-
nen in Rechnung gestellt werden.

Verfahren nach Anspruch 5, wobei der Verkehrsbe-
richt Verkehrsgeschwindigkeits-Informationen fur
Verkehr auf wenigstens einer Strasse der ersten
Gruppe von Strassen enthalt.

Revendications

Systéme de surveillance de la circulation (50)
comportant :

un systéme d’informations de circulation placé
dans plusieurs véhicules, dans lequel ledit sys-
teme d’informations de circulation comporte :

un systéme de géolocalisation mondiale
(62, 62), GPS, permettant de générer sé-
lectivement des données de localisation et
de vecteur ;

un émetteur ; et

un module de commande (65, 65’) destiné
a recevoir lesdites données de localisation
et de vecteur et a transmettre par une émis-
sion sans fil les données de localisation et
de vecteur en utilisant I'émetteur ;
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une mémoire (110) permettant de stocker des
données de circulation ; et

un module de surveillance de circulation (112),
congu pour collecter les données de localisation
et de vecteur pour lesdits véhicules (20, 24) lors-
que lesdits véhicules se déplacent sur un pre-
mier ensemble de routes prédéterminées ; stoc-
ker les données de localisation et de vecteur
dans ladite mémoire (110) ; analyser les don-
nées de localisation et de vecteur ; et générer
des rapports de circulation concernant le pre-
mier ensemble de routes prédéterminées en se
basant surles données de localisation et de vec-
teur analysées ;

caractérisé en ce que le module de surveillan-
ce de circulation (112) est en outre congu pour
identifier des véhicules rencontrant des problé-
mes opérationnels en comparant une vitesse de
chaque véhicule sur une premiére route et un
premier seuil de vitesse, et en comparant une
vitesse de circulation moyenne sur ladite pre-
miére route et un second seuil de vitesse ; et en
déclenchant de maniére sélective un systéme
d’intervention d’assistance a distance (133) per-
mettant de contacter un conducteur d’un véhi-
cule rencontrant un probleme opérationnel si la
vitesse du véhicule est inférieure audit premier
seuil de vitesse et si ladite vitesse de circulation
moyenne est supérieure audit second seuil de
vitesse.

Systéme de surveillance de la circulation selon la
revendication 1, dans lequel le systéme d’'informa-
tions de circulation comporte un récepteur, congu
pour communiquer avec ledit module de commande
(65, 65’) et recevant par réception sans fil des rap-
ports de circulation issus du module de surveillance
a distance de la circulation (112).

Systéme de surveillance de la circulation selon la
revendication 1, dans lequel ledit module de com-
mande (65, 65’) est congu pour surveiller les chan-
gements de direction dudit véhicule et transmettre
lesdites données de vecteur et de localisation lors-
que ledit véhicule change de direction d’une valeur
supérieure a un seuil de changement de direction et
pour surveiller les changements de vitesse dudit vé-
hicule et transmettre lesdites données de localisa-
tion et de vecteur lorsque ledit changement de vites-
se de véhicule est supérieur a un seuil de change-
ment de vitesse.

Systéme de surveillance de la circulation selon la
revendication 1, dans lequel ledit module de sur-
veillance de la circulation (112) est en outre congu
pour recevoir les données de localisation et de vec-
teur, déterminer une premiére voie d’une route in-
cluant plusieurs voies sur laquelle le véhicule est lo-
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calisé, en se basant sur les données de localisation
et de vecteur.

Procédé permettant de fournir des informations de
circulation, comportant :

la réception de données de localisation et de
vecteur depuis plusieurs véhicules circulant sur
un premier ensemble de routes ;

I'analyse desdites données de localisation et de
vecteur ;

la génération de rapports de circulation en se
basant sur lesdites données de localisation et
de vecteur ;

le diagnostic d’un probléme possible concernant
un premier véhicule en utilisant lesdites don-
nées de localisation et de vecteur, en comparant
(288) une vitesse de I'un desdits véhicules pré-
sents sur une premiére route et un premier seuil
de vitesse et en comparant une vitesse de cir-
culation moyenne sur ladite premiéere route et
un second seuil de vitesse ; et

le déclenchement d’'un systéme d’intervention
d’assistance a distance (133) pour contacter un
conducteur dudit premier véhicule lorsque les-
dites données de localisation et de vecteur in-
diquent un probléme possible, en se basant sur
la comparaison.

6. Procédé selon la revendication 5, comportant en

outre I'un au moins de :

la réception de demandes concernant des rap-
ports de circulation issus des véhicules et trans-
mettre les rapports de circulation a des abonnés
pour les rapports de circulation ; et
'adressage des rapports de circulation aux
abonnés.

Procédé selon la revendication 5, comportant en
outre la facturation desdits abonnés pour lesdites
informations de circulation.

Procédé selon la revendication 5, dans lequel ledit
rapport de circulation inclut des informations de vi-
tesse de circulation concernant la circulation sur au
moins une route dudit premier ensemble de routes.
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