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METHODS, DEVICES AND SYSTEMS FOR
TRACKING VEHICLES

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present disclosure is a 35 USC 371 national stage
entry of PCT/CA2015/000109 filed on Feb. 23, 2015 and
that claims priority on U.S. 61/968,019 filed on Mar. 20,
2014. These documents are hereby incorporated by refer-
ence in their entirety.

FIELD

The present subject-matter relates methods, devices and
systems for tracking vehicles such as automobiles.

INTRODUCTION

It is typical in vehicle dealerships, vehicle maintenance
garages, or vehicle manufacturing plants for a large number
of vehicles to be located in one site. Moreover, the inventory
of vehicles on-site may be constantly changing. For
example, at a dealership, new stock of vehicles may arrive
while other vehicles are being sold. For example, at a
maintenance garage, a first set of vehicles leave the site
when their required maintenance tasks are complete while
another set of vehicles arrive on-site for their respective
maintenance tasks. For example, at vehicle manufacturing
plants, new vehicles are being produced while other vehicles
are being transported to dealerships or other.

Due to space restrictions, it is typical for some on-site
vehicles to be left outdoors. While vehicles are generally
stored on-site, it is also typical for some vehicles to leave the
site temporarily.

Each vehicle is typically paired with a corresponding key
for starting the vehicle. In addition to tracking the stock of
vehicles being kept on-site, it is also necessarily to track the
stock of keys paired which each of the vehicles.

SUMMARY

It would thus be highly desirable to be provided with a
device, system or method that would at least partially
address the disadvantages of the existing technologies.

The embodiments described herein provide in one aspect
an identification kit that includes a first tag member for
mounting onto a rearview mirror of a vehicle and having
formed thereon at least one first visual identifier displaying
aunique identification code and a first passive RFID tag; and
a second tag member for mounting onto a vehicle key, the
second tag member having formed thereon at least one
second visual identifier displaying the unique identification
code and a second passive RFID tag.

The embodiments described herein provide in another
aspect a method for tracking a vehicle, the method com-
prising: receiving a new vehicle tracking request for a given
vehicle being associated with a given unique identification
code; initializing a vehicle tracking operation, the operation
associating at least a first remotely readable tag to the given
unique identification code; intermittently reading at a plu-
rality of reading devices a plurality of remotely readable tags
each being associated with a respective unique identification
code; and updating a current location of the given vehicle if
the first remotely readable tag associated to the given unique
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2

identification code is read by a first of the plurality of
reading devices, the current location being a location of the
first reading device.

The embodiments described herein provide in another
aspect a system for tracking a vehicle, the system compris-
ing: a memory for storing a plurality of instructions; a
process coupled to the memory, the processor configured
for: receiving a new vehicle tracking request for a given
vehicle being associated with a given unique identification
code; initializing a vehicle tracking operation, the operation
associating at least a first remotely readable tag to the given
unique identification code; intermittently reading at a plu-
rality of reading devices a plurality of remotely readable tags
each being associated with a respective unique identification
code; and updating a current location of the given vehicle if
the first remotely readable tag associated to the given unique
identification code is read by a first of the plurality of
reading devices, the current location being a location of the
first reading device.

The embodiments described herein provide in another
aspect an identification device that includes a base member
adapted to be releasably attached to an upper region of a
vehicle, a pole member extending from the base member and
an identification tag adapted to be read wirelessly and being
positioned on the pole member at a predetermined distance
from the base member.

The embodiments described herein provide in another
aspect in another aspect a kit that includes a base member
adapted to be releasably attached to an upper region of a
vehicle, a pole member comprising a first end that is adapted
to be releasably coupled to the base member, and an iden-
tification tag adapted to be mounted on the pole member and
at a predetermined distance from the first end.

The embodiments described herein provide in another
aspect a method of mounting an identification device to a
vehicle. The method includes attaching a base member to an
upper region of a vehicle and positioning a pole member
coupled to the base member to a substantially upright
position, whereby a remotely readable tag positioned on the
pole member is positioned to a predetermined height above
the upper region of the vehicle.

The embodiments described herein provide in another
aspect a method for tracking a location of a vehicle. The
method includes receiving a new vehicle tracking request for
a given vehicle being associated with a given unique iden-
tification code and setting an absence permission for the
unique identification code to disallowed, intermittently read-
ing at a plurality of reading devices a plurality of remotely
readable tags each being associated with a respective unique
identification code, at least one of the plurality reading
devices being a boundary reading device and one of the
remotely readable tags being associated with the given
unique identification code, and transmitting an alert if one of
the at least one boundary reading devices reads the remotely
readable tag associated to the given unique identification
code while the absence permission for the given unique
identification code is set to disallowed.

The embodiments described herein provide in another
aspect a system for tracking a location of a vehicle, the
system comprising a memory for storing a plurality of
instructions and a processor coupled to the memory. The
processor is configured for receiving a new vehicle tracking
request for a given vehicle being associated with a given
unique identification code and setting an absence permission
for the unique identification code to disallowed, intermit-
tently reading at a plurality of reading devices a plurality of
remotely readable tags each being associated with a respec-



US 10,017,154 B2

3

tive unique identification code, at least one of the plurality
reading devices being a boundary reading device and one of
the remotely readable tags being associated with the given
unique identification code, and transmitting an alert if one of
the at least one boundary reading devices reads the remotely
readable tag associated to the given unique identification
code while the absence permission for the given unique
identification code is set to disallowed.

The embodiments described herein provide in another
aspect an identification device comprising a first tag member
for mounting onto a rearview mirror of a vehicle and having
formed thereon on a first visual identifier displaying a
unique identification code and a first passive RFID tag
associated to the unique identification code, a second tag
member for mounting onto a vehicle key, the second tag
member being detachable from the first tag member and
having formed thereon a second visual identifier displaying
the unique identification code and a second passive RFID
tag associated to the unique identification code, and a third
tag member being detachable from the first tag member and
having formed thereon a third visual identifier displaying the
unique identification code.

DRAWINGS

The following drawings non-limitative
examples in which:

FIG. 1 illustrates a perspective view of an exterior iden-
tification device according to one exemplary embodiment
having been attached to a vehicle;

FIG. 2 illustrates a side elevation view of the exterior
identification device according to an alternative exemplary
embodiment having been attached to a vehicle;

FIG. 3 illustrates a plan view of a kit for forming an
exterior identification device according to one exemplary
embodiment;

FIG. 4A illustrates a plan view of an interior identification
device according to one exemplary embodiment;

FIG. 4B illustrates a plan view of an unassembled first tag
member of an identification kit according to one exemplary
embodiment;

FIG. 4C illustrates a plan view of an unassembled second
tag member of an identification kit according to one exem-
plary embodiment;

FIG. 4D illustrates a plan view of the exemplary kit
according to one exemplary embodiment;

FIG. 5 illustrates a schematic diagram of a first tag
member and a second tag member of the interior identifi-
cation device in use;

FIG. 6 illustrates a schematic diagram of a vehicle track-
ing system according to various exemplary embodiments;

FIG. 7 illustrates a schematic diagram of an exemplary
tracked premises;

FIG. 8A illustrates a flowchart of the general operational
steps of an exemplary method for initializing vehicle track-
ing;

FIG. 8B illustrates a flowchart of the general operational
steps of an exemplary detailed method for initializing
vehicle tracking;

FIG. 8C illustrates a flowchart of the general operational
steps of an exemplary method for preparing a vehicle for
using a vehicle tracking operation;

FIG. 9A illustrates a schematic diagram of an exemplary
data structure of a tracking management system;

FIG. 9B illustrates a schematic diagram of an exemplary
data structure of a tracking management system;
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4

FIG. 10 illustrates a flowchart of the general operational
steps of an exemplary method for tracking a vehicle;

FIG. 11 illustrates a flowchart of the general operational
steps of an exemplary detailed method for tracking a
vehicle;

FIG. 12 illustrates a flowchart of the general operation
steps of an exemplary method for tracking a vehicle; and

FIG. 13 illustrates a flowchart of the general operational
steps of an exemplary method for tracking a vehicle.

DESCRIPTION OF VARIOUS EMBODIMENTS

The following examples are presented in a non-limiting
manner.

It has been observed that vehicles being left outdoors are
sometimes more difficult to track due to the presence of
environmental factors. For example, the presence of ice and
snow covering a vehicle impairs a person’s ability to visu-
ally identify that vehicle. For example, where remotely
readable devices, such as RFID tags are used, a layer of ice
and/or snow covering the vehicle attenuates the wireless
signals used for remotely reading the readable devices. It has
been observed that when remotely readable devices are
placed inside the vehicle or on the surface of the vehicle, the
ability to remotely read the remotely readable devices is
diminished due to the presence of environmental factors.

The expression “tracked premises™ as herein refers to a
defined area wherein a plurality of vehicles are stored.
Vehicles may be moved within the area. New vehicles may
be brought into the defined area while currently present
vehicles may leave the area temporarily or permanently.

The term “on-site” as used herein in reference to a vehicle
refers to the state of the vehicle being located within the
tracked premises.

The expression “vehicle tracking operation” as used
herein refers to actions being carried out to track the location
of'vehicles within the tracked premises. The vehicle tracking
operation may also include tracking whether certain vehicles
have left the tracked premises either temporarily or perma-
nently.

The term “consisting essentially of”, as used herein, is
intended to specify the presence of the stated features,
elements, components, groups, integers, and/or steps as well
as those that do not materially affect the basic and novel
characteristic(s) of features, elements, components, groups,
integers, and/or steps.

Terms of degree such as “about” and “approximately” as
used herein mean a reasonable amount of deviation of the
modified term such that the end result is not significantly
changed. These terms of degree should be construed as
including a deviation of at least 5% or at least +10% of the
modified term if this deviation would not negate the mean-
ing of the word it modifies.

According to example kits disclosed herein, the kits
further include an attachment member for selectively attach-
ing the first tag member with the second tag member.

According to example kits disclosed herein, the first tag
member comprises a first throughhole, the second tag mem-
ber comprises a second throughhole, and the attachment
member projects through the first throughhole and the
second throughhole to attach together the first tag member
and the second tag member.

According to example kits disclosed herein, the attach-
ment member is a key ring.

According to example kits disclosed herein, the first
throughhole is located proximate an edge of the first tag
member and the first tag member is detachable from the
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attachment member by applying a pulling force on the first
tag member to tear it from the attachment member.

According to example kits disclosed herein, the first tag
member further comprises a cutaway portion for receiving
the rearview mirror of the vehicle.

According to example kits disclosed herein, the cutaway
portion defines a tapered portion extending from an edge of
the first tag member and a spaced portion in communication
with the tapered portion and having a width greater than a
narrowest width of the tapered portion.

According to example kits disclosed herein, the first tag
member is adapted to be adhered to a window and/or
windshield of a vehicle.

According to example kits disclosed herein, the first tag
member is substantially flexible.

According to example kits disclosed herein, the at least
one first visual identifier comprises a first bar code display-
ing the unique identification code and the at least one second
visual identifier comprises a second bar code displaying the
unique identification code.

According to example kits disclosed herein, the at least
one first visual identifier further comprises a visual number
code displaying at least a portion of the unique identification
code and the at least one second visual identifier comprises
at least a portion of the unique identification code.

According to example kits disclosed herein, the first tag
member and the second tag member are formed of a recy-
clable material.

According to example kits disclosed herein, the first tag
member and the second tag member consist essentially of a
recyclable material and said first and second passive RFID
tags.

According to example kits disclosed herein, the first tag
member and the second tag member consist essentially of a
recyclable material, an ink and said first and second passive
RFID tags.

According to example kits disclosed herein, the first tag
member and the second tag member consist essentially of a
recyclable material and said first and second passive RFID
tags.

According to example kits disclosed herein, the first tag
member and the second tag member consist essentially of
paper and said first and second passive RFID tags.

According to example kits disclosed herein, the first tag
member and the second tag member consist essentially of
paper, ink and said first and second passive RFID tags.

According to example kits disclosed herein, the first tag
member and the second tag member wherein said identifi-
cation device consist essentially of cardboard and said first
and second passive RFID tags.

According to example kits disclosed herein, the first tag
member and the second tag member wherein said identifi-
cation device consist essentially of cardboard, ink and the
first and second passive RFID tags.

According to example methods and example systems
disclosed herein, the vehicle tracking operation further asso-
ciates a second remotely readable tag to the given unique
identification code and the method/system further includes
updating a current location of a key of the given vehicle if
the second remotely readable tag associated to the given
unique identification code is read by a second of the plurality
of reading devices, the current location of the key being a
location of the second reading device.

According to example methods and example systems
disclosed herein, the method/system further includes trans-
mitting at least one alert to a user device associated to the
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6

vehicle tracking operation, the alert providing access to
information pertaining to the tracking operation.

According to example methods and example systems
disclosed herein, a first of the at least one alert is transmitted
upon initializing the vehicle tracking operation.

According to example methods and example systems
disclosed herein, the vehicle tracking operation further
defines at least one milestone location, and wherein if the
current location of the given vehicle corresponds to one of
the at least one milestone location, transmitting one of the at
least one alert indicating the current location.

According to example methods and example systems
disclosed herein, one of the at least one alert is transmitted
upon completing the vehicle tracking operation.

According to example methods and example systems
disclosed herein, receiving a new vehicle tracking request
comprises receiving a vehicle identifier of the given vehicle
and receiving the unique identification code.

According to example methods and example systems
disclosed herein, the vehicle identifier is received from
reading a first machine readable identifier provided on the
given vehicle.

According to example methods and example systems
disclosed herein, the machine readable identifier is a bar
code provided on the given vehicle.

According to example methods and example systems
disclosed herein, the unique identification code is received
from reading a second machine readable visual identifier
displaying the given unique identification code, the second
machine readable visual identifier being displayed on the
second remotely readable tag.

According to example methods and example systems
disclosed herein, the second machine readable visual iden-
tifier is a bar code displayed on the second remotely readable
tag.

According to example methods and example systems
disclosed herein, the new vehicle tracking request is
received as a result of scanning of a RFID of the first
remotely readable tag.

According to example methods and example systems
disclosed herein, the first remotely readable tag is physically
coupled to the given vehicle at the time of the manufacturing
of the vehicle.

According to example methods and example systems
disclosed herein, the RFID is associated to a vehicle iden-
tifier of the given vehicle at the time of the manufacturing of
the vehicle.

According to example methods and example systems
disclosed herein, the first remotely readable tag is physically
coupled to the given vehicle at the time of the sale of the
vehicle at a dealership.

According to example methods and example systems
disclosed herein, the RFID is associated to a vehicle iden-
tifier of the given vehicle at the time of the sale of the vehicle
at the dealership.

According to example methods and example systems
disclosed herein, the new vehicle tracking request is
received as a result of the RFID being scanned when the
given vehicle is initially driven up to one of the plurality of
reading devices.

According to example identification devices and example
kits disclosed herein, the pole member is releasably coupled
to the base member.

According to example identification devices and example
kits disclosed herein, the length of the pole member is of
about 30 cm to about 90 cm.
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According to example identification devices and example
kits disclosed herein, the length of the pole member is of
about 30 cm to about 60 cm.

According to example identification devices and example
kits disclosed herein, when the base member is attached to
the upper region of the vehicle, the identification tag is
positioned at a height of about 30 cm to about 90 cm above
the roof of the vehicle.

According to example identification devices and example
kits disclosed herein, when the base member is attached to
the upper region of the vehicle, the identification tag is
positioned at a height of about 30 cm to about 60 cm above
the roof of the vehicle.

According to example identification devices and example
kits disclosed herein, the base member includes a suction
cup.

According to example identification devices and example
kits disclosed herein, the suction cup is releasably attachable
to a windshield of the vehicle or to a roof of a vehicle.

According to example identification devices and example
kits disclosed herein, the suction cup is adapted to maintain
a binding with the windshield or to the roof of a vehicle at
a temperature of less than —10 degrees Celsius.

According to example identification devices and example
kits disclosed herein, the suction cup is adapted to maintain
a binding with the windshield or the roof of a vehicle at a
temperature of about -40 degrees Celsius to about 50
degrees Celsius.

According to example identification devices and example
kits disclosed herein, the suction cup is releasably attachable
to the roof of a vehicle.

According to example identification devices and example
kits disclosed herein, wherein the base member comprises a
clip adapted to be mounted over a top edge of a scrollable
window of the vehicle.

According to example identification devices and example
kits disclosed herein, the clip comprises a first leg and a
second leg opposite the first leg and wherein the pole
member extends from the first leg.

According to example identification devices and example
kits disclosed herein, the clip is mounted to the scrollable
window through a pinching of the clip between the scrol-
lable window and a bottom side of a roof of the vehicle.

According to example identification devices and example
kits disclosed herein, wherein the pole member is substan-
tially flexible.

According to example identification devices and example
kits disclosed herein, the pole member is resistant to tem-
peratures below —10 degrees Celsius.

According to example identification devices and example
kits disclosed herein, pole member is resistant to tempera-
ture of about -40 degrees Celsius to about 50 degrees
Celsius.

According to example identification devices and example
kits disclosed herein, the devices/kits further included a light
connected thereto.

According to example identification devices and example
kits disclosed herein, the pole member is connected to said
base member at a first end and said light is connected to said
pole member at a second end.

According to example identification devices and example
kits disclosed herein, the devices/kits further include a
receiver in signal communication with the light, the receiver
being associated to a unique identification code and being
configured to illuminate the light when a signal correspond-
ing to the unique identification code is received thereat.
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According to example identification devices and example
kits disclosed herein, the identification tag is an RFID tag
being associated to a unique identification code and the light
is configured to be illuminated when the RFID tag is queried
by a signal corresponding to the unique identification code.

According to example methods disclosed herein, the
remotely readable tag is positioned at a height of at least 15
centimeters above the upper region of the vehicle.

According to example methods disclosed herein, the
remotely readable tag is positioned at a height of at least 30
centimeters above the upper region of the vehicle.

According to example methods disclosed herein, the
remotely readable tag is positioned at a height of at about 30
centimeters to about 90 centimeters above the upper region
of the vehicle.

According to example methods disclosed herein, the
remotely readable tag is positioned at a height of about 30
centimeters to about 60 centimeters above the upper region
of the vehicle.

According to example methods disclosed herein, the
upper region comprises one or more of a hood, side mirror,
front windshield, rear windshield, side windows, roof and
truck door of the vehicle.

According to example methods disclosed herein, the base
member includes a suction cup, the method further includes
adhering a suction cup to a windshield of the vehicle.

According to example methods disclosed herein, the base
member includes a suction cup, the method further includes
adhering a suction cup to a roof of the vehicle.

According to example methods disclosed herein, the base
member includes a clip, the method further includes scroll-
ing down a side window of the vehicle, mounting the clip
over a top edge of the side window, and scrolling up the side
window to pinch the clip between a top edge of the window
and an inner surface of a roof of the vehicle.

According to example methods disclosed herein, the
method further includes positioning the remotely readable
tag to the distal end of the pole member.

According to example methods disclosed herein, the
method further includes attaching a light to the pole member,
the light being configured to be illuminated when a receiver
in signal communication with the light receives a signal
corresponding to a unique identification code associated to
the receiver.

According to example methods disclosed herein, the
method further includes attaching a light to the pole member,
the light being configured to be illuminated when the
identification tag in signal communication with the light is
queried by a signal corresponding to a unique identification
code associated to the receiver.

According to example methods disclosed herein, the light
is attached to a distal end of the pole member.

According to example methods and example systems
disclosed herein, the method/system further includes setting
the absence permission for the given unique identification
code to temporarily allowed for a predetermined amount of
time in response to receiving an event command, reading at
one of the at least one boundary reading devices a first
instance of the remotely readable tag associated to the given
unique identification code, in response to the reading of the
first instance, trigger a timer associated to the given unique
identifier, transmitting an alert if the timer exceeds the
predetermined amount of time.

According to example methods and example systems
disclosed herein, the method/system further includes reading
at one of the at least one boundary reading devices a second
instance of the remotely readable tag associated to the given
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unique identifier and in response to the reading of the second
instance, terminating the timer.

According to example methods and example systems
disclosed herein, in response to the reading of the second
instance, setting the absence permission for the given unique
identification code to disallowed.

According to example methods and example systems
disclosed herein, the event command comprises an event
type and wherein the predetermined amount of time of the
timer is selected based on the event type.

According to example methods and example systems
disclosed herein, the event type is chosen from a client test
drive, a maintenance test drive, an off-site servicing, and a
courtesy rental.

According to example identification device disclosed
herein, the first tag member, the second tag member, and the
third tag member are disposable.

According to example identification device disclosed
herein, the first tag member, the second tag member, and the
third tag member are recyclable.

According to example identification device disclosed
herein, the third tag member is free of an RFID tag.

According to example identification device disclosed
herein, the second tag member is tearable from first tag
member.

According to example identification device disclosed
herein, the third tag member is tearable from the first tag
member.

According to example identification device disclosed
herein, said identification device is made of a recyclable
material.

According to example identification device disclosed
herein, said identification device consists essentially of a
recyclable material and said first and second passive RFID
tags.

According to example identification device disclosed
herein, said identification device consists essentially of a
recyclable material, an ink and said first and second passive
RFID tags.

According to example identification device disclosed
herein, said identification device consists essentially of a
recyclable material and said first and second passive RFID
tags.

According to example identification device disclosed
herein, said identification device consists essentially of
paper and said first and second passive RFID tags.

According to example identification device disclosed
herein, said identification device consists essentially of
paper, ink and said first and second passive RFID tags.

According to example identification device disclosed
herein, said identification device consists essentially of
cardboard and said first and second passive RFID tags.

According to example identification device disclosed
herein, said identification device consists essentially of
cardboard, ink and the first and second passive RFID tags.

Referring now to FIG. 1, therein illustrated is perspective
view of an exterior identification device 2 according to a first
exemplary embodiment having been attached to a vehicle 8.
The identification 2 includes a base member 4 adapted to be
attached to an upper region 16 of the vehicle 8.

The upper region 16 of the vehicle 8 as used herein refers
to a region proximate a roof of the vehicle. For example, in
a road passenger vehicle, the upper region 16 may include
the hood, the side mirrors, the front windshield, the rear
windshield, the side windows, the roof, and the trunk door
of the vehicle.
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The exterior identification device 2 further includes a pole
member 24 adapted to extend from the base member 4. For
example, the pole member 24 may be any elongated member
having a first end 32 and a second end 40.

According to one exemplary embodiment, the pole mem-
ber 24 has a minimum length of about 15 centimeters.

According to one exemplary embodiment, the pole mem-
ber 24 has a minimum length of about 30 centimeters to
about 60 centimeters.

According to one exemplary embodiment, the pole mem-
ber 24 has a length of about 30 cm to about 60 cm.

According to one exemplary embodiment, the pole mem-
ber 24 has an adjustable length, such as being telescoping,
wherein the full extended length of the pole member 24 is of
about 30 centimeters to about 90 centimeters. For example,
the full extended length of the pole member 24 is of about
30 centimeters to about 60 centimeters.

For example, the pole member 24 may be formed of a
substantially flexible material, such as a soft plastic. For
example, the pole member 24 may be formed of a substan-
tially durable material that resists breaking in winds having
a velocity greater than 50 kilometers per hour. For example,
the pole member 24 may be formed of a substantially
temperature resistant material that retains its flexible and
durable properties in temperatures of below -10 degrees
Celsius. For example, the pole member 24 is substantially
flexible and durable in temperatures in of about —40 degrees
Celsius to about 50 degrees Celsius.

According to various exemplary embodiments, the pole
member 24 is releasably coupled at its first end 32 to the base
member 4. For example, the pole member 24 and the base
member 4 are coupled when used in a tracking operation.
The pole member 24 and the base member 4 can then be
uncoupled for easier storage when not being used. For
example, the first end 32 may be a proximal end of the pole
member 24.

According to various exemplary embodiments, the pole
member 24 is permanently attached to the base member 4.
For example, the pole member 24 and the base member 4
may be integrally formed, such as being molded.

The base member 4 is releasably attachable to the upper
region of the vehicle such that when the pole member 24 is
further coupled thereto, the pole member 24 has a substan-
tially upright position with the vehicle 8. For example, as
illustrated in FIG. 1, the pole member 24 is substantially
vertical. Accordingly, when so attached, the second end 40
is positioned at a height of at least 15 centimeters above a top
surface of the upper region 16 of the vehicle 8. For example,
the second end 40 of the pole member 24 is positioned at
about 30 centimeters to about 90 centimeters above the top
surface of the upper region 16 of the vehicle. For example,
the second end 40 of the pole member 24 is positioned at
about 30 centimeters to about 60 centimeters above the top
surface of the upper region 16 of the vehicle. For example,
the second end 40 may be a distal end of the pole member
24.

According to one exemplary embodiment, the base mem-
ber 4 includes a suction cup for releasable attachment to the
upper region of the vehicle 8 by negative fluid pressure. For
example, the suction cup can be attached to a non-porous
surface of the vehicle 8, such as the front, side or rear
windshield of the vehicle 8. For example, the suction cup
can be attached to the roof of the vehicle 8. For example, the
size of the suction cup is chosen so that the suction cup of
the base member 4 can maintain an attachment with the
windshield of the vehicle 8 at temperatures of below -10
degrees Celsius. For example, the suction cup can maintain
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an attachment with the windshield of the vehicle 8 at
temperatures of about —40 degrees Celsius to about 50
degrees Celsius.

Referring now to FIG. 2, therein illustrated is a side
elevation view of the exterior identification device 2 accord-
ing to an exemplary alternative embodiment. According to
the exemplary alternative embodiment, the base member 4
of the exterior identification device 2 includes a clip adapted
to be mounted over a top edge of a scrollable window 48 of
the vehicle 8. For example, the clip can be mounted to the
scrollable window through pinching of the clip between a
top edge of the scrollable window and a bottom surface of
a roof of the vehicle 8. For example, the clip includes a first
leg and a second leg opposite the first leg. When mounted
onto the scrollable window, the pole member 4 extends from
the first leg, which is positioned outside of the vehicle 8,
while the second leg is positioned inside the vehicle.

Referring back to FIGS. 1 and 2, the exterior identifica-
tion device 2 according to the exemplary embodiment or the
alternative embodiment further includes an identification tag
56 adapted to be read wirelessly and remotely. The identi-
fication tag 56 is positioned on the pole member 24 at a
predetermined distance from the base member 4. For
example, the identification tag 56 is located at the second
end 40 of pole member 24. Accordingly, the identification
tag 56 is located at a predetermined distance from the base
member 4 that substantially corresponds to a length of the
pole member 24.

For example, the identification tag 56 is a radio frequency
identification (RFID) tag. For example, the identification tag
56 is a passive RFID tag. For example, the RFID tag is
associated to a unique identification code. For example,
when attached to a given vehicle 8, the identification tag 56
may be remotely read at various locations on-site to track the
location of the given vehicle 8 according to various known
methods of vehicle tracking. For example, the identification
code is unique in that no other entry within a vehicle
tracking operation and system has the same identification
code at the same time.

It will be understood that when the pole member 24 is
coupled to the base member 4 and the base member 4 is
further attached to the upper region 16 of the vehicle 8, the
identification tag 56 is positioned at a height above the upper
region 16 of the vehicle 8 corresponding to the length of the
pole member 24. For example, the identification tag 56 will
be positioned at a height of about 15 centimeters above the
upper region of the vehicle 8. For example, the identification
tag 56 will be positioned at a height of between about 30
centimeters and about 60 centimeters above the upper region
16 of the vehicle.

It will be appreciated that positioning the identification
tag 56 at a predetermined distance from the base member 4,
such as at the second end 40 of the pole member 24, causes
the identification tag 56 to be positioned above and away
from an outer surface of the vehicle 24. Accordingly, the
predetermined distance of the positioning of the identifica-
tion tag 56 away from the base member 4 is chosen so that
the identification tag 56 is positioned above and away from
snow or ice that may accumulate on the outer surface of the
vehicle 24 in geographical locations having colder climates.
Unlike an identification tag being positioned inside or on the
surface of a vehicle 8, the identification tag 56 of the
exemplary exterior identification device 2 can be positioned
so as to not be affected, or affected to a lesser degree, by
snow and/or ice accumulated on the vehicle 24.

According to various exemplary embodiments, including
exemplary embodiments illustrated in FIGS. 1 and 2, the

25

35

40

45

50

65

12

exterior identification device 2 further includes a light 64
connected thereto. For example, the light 64 is positioned
along the length of the pole member 24. For example, the
light 64 is positioned at the second end 40 of the pole
member 24. For example, the light 64 is a strobe light. For
example, the light 64 may be powered by a battery mounted
to the pole member 24 or base member 4 of the exterior
identification device 2.

According to one exemplary embodiment, the exterior
identification device 2 further includes a receiver in signal
communication with the light 64. The receiver is associated
to a unique identification code and is configured to transmit
a signal to illuminate the light in response to receiving a
signal corresponding to the unique identification code.

According to one exemplary embodiment, the light 64 is
in signal communication with the identification tag 56 and is
configured to be illuminated when the identification tag 56
is queried by a wireless signal corresponding to the unique
identification code associated to the identification tag 56.

For example, the light 64 may be used to assist in visual
identification of the vehicle 8. For example, a user seeking
to locate a given vehicle 8 within a parking lot having a
plurality of vehicles may transmit a querying signal associ-
ated a unique identification code using a suitable device. The
querying signal is either received at the receiver of the
identification device and/or to power the identification tag
56. In response to receiving the querying signal and/or being
powered by it, a light 64 linked to an identification tag 56
having the same unique identification code is illuminated.
The user can then visually identify the light 64 of the
exterior identification device 2 attached to the given vehicle
8 to further quickly determine the physical position of the
given vehicle 8.

According to various exemplary embodiments, and as
illustrated in FIG. 3, the components of the exterior identi-
fication device 2 can be provided as a kit 72. For example,
the kit 72 includes the base member 4, the pole member 24,
and the identification tag 56. The base member is adapted to
be releasably attached to an upper region of a vehicle. The
pole member 24 is adapted to be releasably coupled at a first
end to the base member 4. The identification tag 56 is further
adapted to be mounted on the pole member and at a
predetermined distance from the first end 32. For example,
the identification tag 56 is adapted to be mounted at the
second end 40 of the pole member 24 at a distance away
from the first end corresponding to the length of the pole
member 24.

According to various exemplary embodiments of a
method for mounting a remotely readable tag, the base
member 4 is securely attached to the upper region 16 of the
vehicle 8.

According to various exemplary embodiments where the
base member 4 and the pole member 24 are provided as
discrete members, the pole member 24 is further coupled at
its proximal end 32 to the base member 4. For example, the
pole member 24 and the base member 4 may be coupled
together either before or after attaching the base member 4
to the upper region 16 of the vehicle 8.

When attaching the base member 4, the pole member 24
is positioned to a substantially upright position whereby the
identification tag 56 positioned on the pole member 24 is
further positioned at a predetermined height above the top
surface of the upper region 16 of the vehicle 8. For example,
the pole member 24 is positioned so that the identification
tag 56 is positioned at a height of at least 15 centimeters
above the top surface of the upper region 16 of the vehicle
8. For example, the pole member 24 is positioned so that the
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identification tag 56 is positioned at a height of about 30
centimeters to about 90 centimeters above the top surface of
the upper region 16 of the vehicle 8. For example, the pole
member 24 is positioned so that the identification tag 56 is
positioned at a height of about 30 centimeters to about 60
centimeters above the top surface of the upper region 16 of
the vehicle 8.

According to various exemplary embodiments where the
base member 4 includes a suction cup, the exemplary
method includes attaching the suction cup to a suitable
surface of the upper region 16 of the vehicle. For example,
the suction cup is attached to a non-porous surface, such as
a front, side or rear windshield. For example, the suction cup
can be attached to the roof of the vehicle 8. In doing so, the
pole member 24 should still be positioned in a substantially
upright position to further position the identification tag 56
at a predetermined height above the top surface of the upper
region 16 of the vehicle 8.

According to various exemplary embodiments where the
base member 4 includes a clip mountable over a top edge of
a scrollable window 48 of the vehicle 8, the exemplary
method includes scrolling down the scrollable window 48,
positioning the clip over a top edge of the scrolled-down
window 48 and further scrolling up the scrollable window
48 to pinch the clip between the top edge and the inner
surface of the roof. In doing so, the pole member 24 should
still be positioned in a substantially upright position to
further position the identification tag 56 at a predetermined
height above the top surface of the upper region 16 of the
vehicle 8.

For example, where the base member 4, the pole member
24 and the identification tag 56 are provided as a kit, the
exemplary method further includes attaching the identifica-
tion tag 56 to the distal end 40 of the pole member 24. The
identification tag 56 may be attached before or after attach-
ing pole member 24 to the base member 4. The identification
tag 56 may be attached before or after attaching the base
member 4 to the upper region 16 of the vehicle 8.

According to various exemplary embodiments, the exem-
plary method further includes attaching a light 64 to the pole
member 24. The light 64 is attached along the length of the
pole member 24 at a predetermined distance from the first
end 32 of the pole member 24. For example, the predeter-
mined distance corresponds to a thickness of snow and/or
ice that may accumulate on the surface of the upper region
16 of the vehicle. For example, the light 64 is attached to the
second end 40 of the pole member 24. The method may
further include configuring the light so as to be illuminated
when a receiver connected to the light 64 receives a signal
corresponding to a unique identification code associated to
the receiver. Alternatively, the light 64 may be connected to
the identification tag 56 so as to be illuminated when the
identification tag 56 is queried by a signal corresponding to
a unique identification code associated to the identification
tag 56.

It has been observed that tracking both the stock of
vehicles on-site and their respective paired keys present
various challenges when there are a large number of vehicles
on-site or where the inventory of vehicles is constantly
changing. For example, in a maintenance garage, a given
vehicle must be moved between various maintenance sta-
tions, which require multiple uses of the key paired to the
given vehicle. The given vehicle may be serviced by mul-
tiple technicians at the same time. Furthermore, a mainte-
nance technician may be servicing multiple vehicles simul-
taneously. There is therefore a heightened possibility of
misplacing keys of one or more vehicles.
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Referring now to FIG. 4A, therein illustrated is a plan
view of an interior identification device 100 according to
one exemplary embodiment. The interior identification
device 100 includes a first tag member 108. The first tag
member 108 may be for mounting onto a rearview mirror of
a road passenger vehicle. For example, the first tag member
108 includes a cutaway portion 116 defined in part by a hook
portion 124 and a cut 132. A neck of a rearview mirror may
be inserted via the cut 132 into the cutaway portion 116 and
the first tag member 108 may be hung from the neck of the
rearview mirror while being supported by the hook portion
124. Alternatively, the first tag member 108 may have an
adhesive portion, and the first tag member may be adhered
to a window and/or windshield of the vehicle or to a
rearview mirror of the vehicle.

The first tag member 108 further has formed thereon a
first visual identifier 140 displaying a unique identification
code. For example, the unique identification code “9999” is
illustrated. For example, the identification code is unique in
that no other entry within a vehicle tracking operation and
system has the same identification code at the same time.

The first tag member 108 further has coupled thereto a
first passive RFID tag 148 that is associated to the unique
identification code.

The interior identification device 100 further includes a
second tag member 156 that is detachably coupled to the first
tag member 108. The second tag member 156 is adapted to
be mounted onto a key of a vehicle. For example, the second
tag member 156 includes one or more throughholes 164 for
passing therethrough a loop of a keychain.

The second tag member 156 also has formed thercon a
second visual identifier 172 displaying the unique identifi-
cation code. For example, as illustrated, the unique identi-
fication code “9999” is also displayed on the second tag
member 156.

The second tag member 156 further has coupled thereto a
second passive RFID tag 180 that is associated to the same
unique identification code as the first passive RFID tag 148.

The interior identification device 100 further includes a
third tag member 188 that is detachably coupled to the first
tag member 108. The third tag member 188 also has formed
thereon a third visual identifier 196 displaying the unique
identification code. For example, the third tag member 188
is free of (i.e. does not include) a RFID tag.

The interior identification device 100 is manufactured as
a single continuous body. For example, the interior identi-
fication device 100 is formed of an easily disposable mate-
rial. For example, the interior identification device 100 is
substantially formed of a recyclable material, such as paper
or cardboard. When manufactured, perforated lines are
formed on the single continuous body of the interior iden-
tification device 100 to define the first tag member 156 and
the detachable second and third tag members 156, 188. For
example, the second tag member 156 and the third tag
member 188 can be torn from the first tag member 108.

For example, the identification device can consist essen-
tially of a recyclable material and the first and second
passive RFID tags.

For example, the identification device can consist essen-
tially of a recyclable material, an ink and the first and second
passive RFID tags.

For example, the identification device can consist essen-
tially of paper or cardboard and the first and second passive
RFID tags.

For example, the identification device can consist essen-
tially of paper or cardboard, ink and the first and second
passive RFID tags.
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By having the first, second and third tag members 108,
156, and 188 form a single continuous body, a tracking entry
for a given vehicle can be easily created within an automated
vehicle tracking operation and system. For example, when a
customer brings his or her vehicle to be serviced, the interior
identification device 100 can be readily provided to be used
in tracking the vehicle during service. For example, the
unique identification code of the interior identification
device 100 can be associated with a unique identifier of the
vehicle (ex: license plate number, vehicle identification
number (VIN), etc.) within the automated vehicle tracking
operation and system. The second tag member 156 can then
be detached from the first member 108 and attached to the
key of the vehicle to be serviced. The third tag member 156
can then be attached from the first member 108 and given to
the customer. The third tag member 188 may represent a
claim check for the customer. Accordingly, an RFID tag is
not provided on the third tag member 188 as tracking of the
third tag member 188 is not necessary.

When the second tag member 156 and the third tag
member 188 are torn from the first tag member 108, the first
tag member 108 forms a single continuous physical element
that includes the first visual identifier 140 and the first RFID
tag 148. Accordingly, the first tag member 108 provides
within a single physical element the means to both visually
identify and wirelessly remotely identify a vehicle that has
the first tag member 108 placed therein. Similarly, the
second tag member 156 also provides within a single
physical element the means to both visually identify and
wirelessly remotely identify keys of the vehicle having the
first tag member 108 placed therein.

Referring now to FIG. 4B, therein illustrated is a plan
view of an unassembled first tag member 608 according to
one exemplary embodiment of an identification kit. The first
tag member 608 is adapted to be mounted onto a rearview
mirror of a road passenger vehicle. The unassembled first tag
member 608 includes a body portion 616 having a first side
portion 624 and a second side portion 632. The first side
portion 624 defines a first cutaway 636 and the second side
portion 632 defines a second cutaway 640. The first side
portion may further define a first throughhole 641. Similarly,
the second side portion may further define a second through-
hole 642.

The first cutaway 636 may include a tapered portion
having a gradually narrowing width extending from an edge
644 of the first side portion 624. The tapered portion may
further extend into a spaced portion having a width greater
than the narrowest width of the tapered portion. Similarly,
the second cutaway 640 may also include a tapered portion
having a gradually narrowing width extending from an edge
648 of the second side portion 632. The tapered portion of
the second side portion 632 may also extend into a spaced
portion having a width greater than the narrowest width of
the tapered portion.

The first tag member 608 may be assembled by folding
the first side portion 624 against the second side portion 632
so that the cutaway portions 636 and 640 are aligned.
Similarly, the first throughhole 641 and the second through-
hole 642 are aligned.

When assembled, aligned cutaway portions 636, 640 form
a single cutaway. A neck of a review mirror of the vehicle
may be inserted into the cutaway so as to hang the first tag
member 608 from the rearview mirror.

Also when assembled, aligned first throughhole 641 and
second throughhole 642 form a single throughhole. The
single throughhole can receive an attachment member.
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At least one of an outer face 650 of the first side portion
624 and an outer face 652 of the second side portion 632 has
formed thereon at least one visual identifier displaying a
unique identification code. For example, and as illustrated,
the outer face 650 has a first visual identifier 654 and the
outer face 652 has a second visual identifier 656. Both visual
identifiers 654 and 656 are the same and display the same
unique identification code. For example, the visual identifier
is a machine readable identifier, such as bar code. The bar
code may be a three dimensional bar code. The visual
identifier may encode the unique identification code. For
example, and as illustrated, the bar codes 654, 656 each
encode the value “0820140000001”.

At least one of an outer face 650 of the first side portion
624 and an outer face 652 of the second side portion 632
further has formed thereon another visual identifier 660 that
is a visual human-identifiable code. The visual human-
identifiable code refers to a code that may be readily
identified by a human user, such as an Arabic number,
Roman numerals, alpha-numeric code, or other number or
character system identifiable to a human. The human-iden-
tifiable code may include at least a portion of the unique
identification code. For example, the human identifiable
visual identifier 660 displays Arabic numbers “0001” cor-
responding to the last 4 digits of the unique identification
code.

The first tag member 608 further includes a RFID tag 610.
The RFID tag 610 may be a passive RFID tag 610. The
RFID tag 610 allows the first tag member 608 to be remotely
read by a suitable RFID reader. For example, the RFID tag
610 may be coupled to one of an inner face of the first side
portion 624 and an inner face of the second side portion 632.
Accordingly, when the first tag member 608 is assembled,
the RFID tag 610 is disposed between the first side portion
624 and the second side portion 632.

According to various exemplary embodiments, the RFID
tag 610 may be associated to the unique identification code.
The RFID tag 610 may be preprogrammed to have the same
value as the unique identification code of the first tag
member 608.

According to other exemplary embodiments, the RFID
tag 610 may be writable.

According to yet other exemplary embodiments, the
RFID tag 610 may be preprogrammed with a value that is
different from the unique identification code. Accordingly,
the RFID value may be associated with the displayed unique
identification code within a vehicle tracking system 208
during a vehicle tracking operation, as described elsewhere
herein.

For example, the first tag member 608 is substantially
flexible to allow flexing to receive the neck of a review
mirror within its cutaway.

For example, the first tag member 608 is formed of a
tearable material to permit tearing of a portion of the first tag
member 608. Accordingly, the first tag member 608 may be
detached from an attachment member received in its
throughhole by applying a pulling force on the first tag
member 608 to tear it from the attachment member.

For example, the first tag member 608 can consist essen-
tially of a recyclable material and its RFID tag.

For example, the first tag member 608 can consist essen-
tially of a recyclable material, an ink and its RFID tag.

For example, the first tag member 608 can consist essen-
tially of paper or cardboard and its RFID tag.

For example, the first tag member 608 can consist essen-
tially of paper or cardboard, ink and its RFID tag.
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Referring now to FIG. 4C, therein illustrated is a plan
view of an unassembled second tag member 708 according
to one exemplary embodiment of an identification kit. The
second tag member 708 is adapted to be attached to a key of
avehicle. The unassembled second tag member 708 includes
a body portion 716 having a first side portion 724 and a
second side portion 732. The first side portion 724 defines a
first throughhole 741. Similarly, the second side portion may
further define a second throughhole 742.

The second tag member 708 may be assembled by folding
the second side portion 724 against the second side portion
732. For example, assembly of the second tag member 708
causes the first through 741 and the second throughhole 742
to be aligned, thereby forming a single throughhole.

At least one of an outer face 750 of the first side portion
724 and an outer face 752 of a second side portion 732 has
formed thereon at least one visual identifier 754 displaying
a unique identification code. For example, the visual iden-
tifier is a machine readable identifier, such as a bar code. The
bar code may be a three-dimensional bar code. The visual
identifier may encode the unique identification code. When
provided within a single identification kit, the unique iden-
tification code of the second tag member 708 may have a
correspondence to the unique identification code of the first
tag member 608. However, the first visual identifier may be
different from the second identifier. For example, and as
illustrated, the bar code 754 also encodes the value
“0820140000001”, but further includes the character “k” to
denote that the unique identification code is for the second
tag member 708.

At least one of an outer face 750 of the first side portion
724 and an outer face 752 of the second side portion 732
further has formed thereon another visual identifier 760 that
is a visual human-identifiable code. The visual human-
identifiable code refers to a code that may be readily
identified by a human user, such as an Arabic number,
Roman numerals, alpha-numeric code, or other number or
character system identifiable to a human. The human-iden-
tifiable code may include at least a portion of the unique
identification code. For example, the human-identifiable
visual identifier 760 displays Arabic numbers “0001” cor-
responding to the last 4 digits of the unique identification
code and also corresponding to the visual identifier 660 of
the first tag member 608.

The second tag member 708 further includes a RFID tag
710. The RFID tag 710 may be a passive RFID tag. The
RFID tag 710 allows the second tag member 708 to be
remotely read by a suitable RFID reader. For example, the
RFID tag 710 may be coupled to one of an inner face of the
first side portion 724 and an inner face of the second side
portion 732. Accordingly, when the second tag member 708
is assembled, the RFID tag 710 is disposed between the first
side portion 724 and the second side portion 732.

According to various exemplary embodiments, the RFID
tag of the second tag member 708 may be preprogrammed
to have the same value as the unique identification code of
the second tag member 708.

According to other exemplary embodiments, the RFID
tag 710 may be writable.

According to yet other exemplary embodiments, the
RFID tag 710 may be preprogrammed with a value that is
different from the unique identification code. Accordingly,
the RFID value may be associated with the displayed unique
identification code within a vehicle tracking system 208
during a vehicle tracking operation, as described elsewhere
herein.
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For example, the second tag member 708 can consist
essentially of a recyclable material and its RFID tag.

For example, the second tag member 708 can consist
essentially of a recyclable material, an ink and its RFID tag.

For example, the second tag member 708 can consist
essentially of paper or cardboard and its RFID tag.

For example, the second tag member 708 can consist
essentially of paper or cardboard, ink and its RFID tag.

According to various exemplary embodiments, the
assembled second tag member 708 is substantially smaller
than the first tag member 608. The first tag member 608
being larger allows it to be appropriately coupled to the
rearview mirror of a vehicle. Furthermore, larger sized
visual identifier 654, 656 and second visual identifier 660
allows the identifier to be read from a larger distance. By
contrast, the second tag member 708 being smaller allows it
to be easily transported. The second tag member 708 is
intended to be attached to the key of a vehicle and its small
size promotes carrying with the key.

Referring now to FIG. 4D, therein illustrated is a plan
view of an identification kit 780. The identification kit 780
includes at least the first tag member 608 and the second tag
member 708. As illustrated, the first tag member 608 and
second tag member 708 may be attached together. However,
it will be understood that the first tag member 608 and the
second tag member 708 may be provided separately.

For example, and as further illustrated, the first tag
member 608 and the second tag member 708 are attached
using an attachment member 782. As illustrated, the attach-
ment member 782 attaches the first tag member 608 and the
second tag member 708 through their respective through-
holes. The attachment member 782 may be a keychain ring
but may be any other suitable member for attaching the
second tag member 708 to the key of a vehicle.

When used, the first attachment member 782 may be torn
from the attachment member 782 and coupled to a rearview
mirror a vehicle to be tracked. The attachment member 782
is then attached to the keys for that vehicle, thereby attach-
ing the second tag member 708 to the key.

For example, FIG. 5 illustrates a schematic diagram
showing the second tag member 708 being attached to a
vehicle key 197 and the first tag member 608 being mounted
onto the rear view mirror of a vehicle 198.

It has been observed that the possibility of vehicles
temporarily leaving the tracked premises requires tracking
not of only vehicles on-site but also when the vehicles are
being brought temporarily off-site. For example, improper
tracking creates risks of tampering, such as theft of vehicles.

It has also been observed that the high number of vehicles
on site and the high number of keys may cause misplace-
ment of keys. This may especially the case where vehicles
of the same make or model are present and the keys of these
vehicles closely resemble one another.

Referring now to FIG. 6, therein illustrated is a schematic
diagram of an exemplary vehicle tracking system 200 for
tracking vehicles.

The wvehicle tracking system 200 includes a tracking
management system 208. The embodiments of the tracking
management system 208 and methods performed thereon
described herein may be implemented in hardware or soft-
ware, or a combination of both. However, preferably, these
embodiments are implemented in computer programs
executing on programmable computers, each comprising at
least one processor, a data storage system (including volatile
and non-volatile memory and/or storage elements), at least
one input device, and at least one output device. For example
and without limitation, the programmable computers may be
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a mainframe computer, server, personal computer, laptop,
personal data assistant, or cellular telephone. Program code
is applied to input data to perform the functions described
herein and generate output information. The output infor-
mation is applied to one or more output devices in known
fashion.

Each program is preferably implemented in a high level
procedural or object oriented programming and/or scripting
language to communicate with a computer system. How-
ever, the programs can be implemented in assembly or
machine language, if desired. In any case, the language may
be a compiled or interpreted language. Each such computer
program is preferably stored on a storage media or a device
(e.g. ROM or magnetic diskette) readable by a general or
special purpose programmable computer for configuring and
operating the computer when the storage media or device is
read by the computer to perform the procedures described
herein. The inventive system may also be considered to be
implemented as a computer-readable storage medium, con-
figured with a computer program, where the storage medium
so configured causes a computer to operate in a specific and
predefined manner to perform the functions described
herein.

Furthermore, the system, processes and methods of the
described embodiments of the tracking management system
208 are capable of being distributed in a computer program
product comprising a computer readable medium that bears
computer-usable instructions for one or more processors.
The medium may be provided in various forms including
one or more diskettes, compact disks, tapes, chips, wireline
transmissions, satellite transmissions, internet transmission
or downloadings, magnetic and electronic storage media,
digital and analog signals, and the like. The computer-usable
instructions may also be in various forms including com-
piled and non-compiled code.

The vehicle tracking system 200 further includes one or
more portable readers 216 for reading remotely readable
tags, such as RFID tags. These may be RFID tag of the first
tag member 108, 608 and/or the RFID tag of the second tag
member 156, 708.

The vehicle tracking system 200 further includes one or
more stationary readers for reading the remotely readable
tags. The stationary readers are classified into non-boundary
readers and boundary readers. For example, the exemplary
vehicle tracking system 200 has first and second stationary
non-boundary readers 224, 228 and first and second station-
ary boundary readers 232, 236.

The tracking management system 208 includes an entry
management module 244 for managing vehicle tracking
entries. Each vehicle tracking entry may correspond to a
vehicle being brought on-site and for which the location of
the vehicle is to be tracked. For example, each vehicle
tracking entry may include a tracking entry number, a unique
identifier of the vehicle (ex: license plate or vehicle identi-
fication number (VIN)), vehicle information, and a current
location of the vehicle. For example, the tracking entry
number for a given vehicle tracking entry corresponds to the
unique identification code associated to a remote readable
tag placed in or on the vehicle corresponding to the given
vehicle tracking entry. For example, the remote readable tag
may be found in the exterior identification device 2 or
identification 2 described herein according to various exem-
plary embodiments.

The tracking management system 208 can be in signal
communication with one or more on-site service provider
terminals, such as first on-site service provider terminal 252
and second on-site service provider terminal 256. The entry
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management module 244 can receive from one of the on-site
service provider terminals 252, 256 a request to create a
vehicle tracking entry for tracking the location of a given
vehicle being brought on-site. The vehicle tracking entry
request may include the unique identifier of the given
vehicle and a unique identification code of a remote readable
tag attached to the given vehicle to be used for tracking the
vehicle. The vehicle tracking entry creation request may
further include one or more maintenance actions to be
performed on the given vehicle. More information for the
given vehicle can be retrieved from a database of the
tracking management system 208 if such information had
previously already been stored.

The tracking management system 208 can be in signal
communication with one or more on-site customer terminals
260. The tracking management system 208 can transmit to
the on-site customer terminal 260 information relevant to a
customer, such as the owner of the given vehicle being
serviced. This information may include a current location of
the vehicle within the tracking site. This information may
also include remaining tasks that need to be completed and
an estimated time remaining until completion of mainte-
nance tasks.

The tracking management system 208 can be in signal
communication with one or more off-site terminals, such as
first off-site terminal 264 and second off-site terminal 268.
For example, off-site terminals may be any electronic device
operable to receive information from the tracking manage-
ment system 208 (over a suitable network, such as the
Internet. The tracking system 208 can transmit at least one
alert to the off-site terminals 264, 268 information relevant
to a customer, such as the owner of the given vehicle being
serviced. This information may also include remaining tasks
that need to be completed and an estimated time remaining
until completion of maintenance tasks.

The off-site terminal 264, 268 may be any electronic user
device operable to receive electronic information, such as a
cell phone, smartphone, tablet, game console, laptop, or
desktop. The alert may be sent as a text message, email, or
other suitable electronic messaging type. The alert provides
access to information pertaining to a tracking operation. For
example, the alert may include a link, such as a hyperlink,
for accessing the information, such as via a webpage.
Alternatively or additionally, a tracking number may be
provided within the alert. Entering the tracking number in a
web portal accessed by the user device then allows further
access to the information pertaining to the tracking opera-
tion.

The at least one alert may also be sent to one or more
on-site service provider terminals 252, 256. For example,
the service provider terminal may be a device being used by
an on-site agent, such as a customer representative agent.
The device may also be a cell phone, smartphone, tablet,
laptop, desktop, or other portable device. Accordingly, the
agent may be kept up-to-date with the status of a vehicle
within a vehicle tracking operation.

According to various exemplary embodiments, the track-
ing management system 208 may further include one or
more visual identifier readers, such as first visual identifier
reader 282 and second visual identifier reader 282. The one
or more visual identifier readers are operable to read
machine-readable visual identifiers to obtain the code
encoded in the identifiers. For example, the one or more
visual identifier readers are bar code readers and are oper-
able to identify the code encoded in bar codes.

The tracking management system 208 can receive from
the portable reader 216 the value (ex: unique identification
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code) of a remotely readable tag that is read. The vehicle
tracking system 200 also receives from the portable reader
216 a location of the portable reader 216 at the time that the
remotely readable tag is being read. By receiving the value
and the location, and matching the value with a stored
vehicle tracking entry associated thereto, the tracking man-
agement system 208 can update the current location infor-
mation associated to the vehicle tracking entry.

Referring now to FIG. 7, therein illustrated is a schematic
diagram of an exemplary tracked premises 300 on which a
plurality of vehicles are stored and a plurality of stationary
non boundary readers and stationary boundary readers are
located. As illustrated, the first stationary non-boundary
reader 224 is positioned within a washbay of the tracked
premises 300 and the second stationary non-boundary reader
228 is positioned within a service area of the tracked
premises 300. As further illustrated, first stationary boundary
reader 232, second stationary boundary reader 236, third
stationary boundary reader 237, and fourth stationary
boundary reader 238 are located at exit points of the tracked
premises 300, such as garage doors of the tracked premises
300.

The tracking management system 208 can receive from
the stationary non-boundary readers 224, 228 the value (ex:
unique identification code) of a remotely readable tag that is
read. For example, the stationary non-boundary readers 224,
228 may each correspond to different physical sub-locations
of the tracked premises 300. The tracking management
system 208 can update the current location of the vehicle
associated to the value that is read based on which stationary
non-boundary reader it receives the code from and based on
a known location of that stationary non-boundary reader.
Alternatively, the tracking management system 200 can also
update the current location of key of a vehicle associated to
the value if the remotely readable tag that is read is attached
to a key.

The tracking management system 208 can receive from
the stationary boundary readers 232, 236, 237, 238 the value
(ex: unique identification code) associated to a remotely
readable tag that is read.

According to various exemplary embodiments, the track-
ing management system 208 is configured to track the
location of a vehicle on the tracking site, including tracking
absences of the vehicle from the tracked premises 300.
Accordingly, the tracking management system 208 includes
an absence monitoring sub-module 272 for tracking
absences of vehicles from the tracked premises 300 and an
alerting module 280 for transmitting an alert when a given
vehicle’s absence from the tracking site has exceeded a
permitted absence.

When a new vehicle tracking request for a given vehicle
is received at the request management module 244, an entry
is made at the absence monitoring sub-module 272 to set an
initial absence permission for the given vehicle to disal-
lowed. For example, for a vehicle entry being associated to
the unique identification code associated to the remotely
readable tag placed on or in the given vehicle, the initial
absence permission for that unique identification code is set
to disallowed.

The absence monitor sub-module 272 further receives
readings of values (ex: unique identification codes) associ-
ated to remotely readable tags made by one or more of the
stationary boundary readers 232, 236, 237, and 238. It will
be appreciated that a reading of a remotely readable tag by
a stationary boundary reader represents a situation where a
vehicle physically containing the remotely readable tag is
entering or leaving the tracked premises. Where the vehicle
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is expected to already be located on the tracked premises, a
reading at any one of the stationary boundary reader repre-
sents a situation where a vehicle is leaving the tracked
premises.

When a reading of a remotely readable tag is received, the
absence monitoring sub-module 272 checks whether the
absence permission for the vehicle tracking entry associated
to that value (ex: unique identification code) is set to
allowed. The absence permission for the vehicle tracking
entry associated to the read value being set to disallowed
indicates that the vehicle carrying the remotely readable tag
is leaving the premises without permission.

The alerting module 280 transmits an alert if one of the at
least one boundary reading devices reads the remotely
readable tag associated to the given unique identification
code while the absence permission for the given unique
identification code is set to disallowed. For example, the
alert may be transmitted to one or more security devices,
such as security barrier, a security monitoring system, or a
portable device being carried by a security guard. For
example, the alert may be any electronic message indicating
a non-permitted absence of a vehicle from the premises.

The management module 244 may receive one or more
event commands indicating an event for a given vehicle
tracking entry. Such an event may be a completion of a
particular maintenance task within a list tasks to be com-
pleted or the completion of all tasks for the vehicle.

In response to receiving an event command, the absence
monitor sub-module 272 may set the absence permission for
the given vehicle tracking entry or the unique identification
code associated thereto to temporarily allowed or perma-
nently allowed based on the type of event command
received.

For example, the absence permission may be set to
temporarily allowed where the vehicle of a vehicle tracking
entry is allowed to leave the premises for a predetermined
amount of time. For example, such event commands may be
a maintenance test drive, a client test drive, an off-site
servicing, or a courtesy rental of a vehicle. In addition to
setting the absence permission to allowed, an allowed
amount of time may be indicated by the absence monitoring
sub-module 272. For example, the amount of time may be
chosen based on the type of event command, wherein
different types of events may have different amount of time
of allowed absence.

Where a reading of a remotely readable tag is received
and the absence monitoring sub-module 272 determines that
the absence permission for the vehicle tracking entry asso-
ciated to that remotely readable tag is set to temporarily
allowed, the absence monitoring sub-module 272 sets the
current status for the vehicle tracking entry associated to the
remotely readable tag to off-site. Furthermore, the absence
monitor sub-module 272 triggers the start of a timer asso-
ciated to the given vehicle tracking entry to track the amount
of time the vehicle is off-site.

The absence monitoring sub-module 272 further monitors
whether the vehicle corresponding to the vehicle tracking
entry has returned to the premises. For example, a further
reading of the remotely readable tag associated to the
vehicle tracking entry at any one of the boundary readers
indicates that the vehicle has returned to the premises. In
response, the timer for tracking the amount of time the
vehicle is off-site is turned off. Furthermore, the absence
permission for the vehicle is set back to disallowed.

The absence monitoring sub-module 272 further monitors
whether the vehicle corresponding to the vehicle tracking
entry has been off-site for an amount of time that exceeds the
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permitted amount of time. Where the timer associated to the
vehicle being off-site exceeds the permitted amount of time,
the alerting module sends another alert.

Referring now to FIG. 8A, therein illustrated is a flow-
chart of the general operational steps of an exemplary
method 460 for initializing vehicle tracking. For example,
the method 460 may be carried out at the vehicle tracking
system 208.

At step 508, a new vehicle tracking request is received for
a given vehicle being associated with a given unique iden-
tification code. For example, the new vehicle tracking
request may be made by a user interacting with one of the
on-site service provider terminals 252, 256.

At step 516, a new vehicle tracking entry 408 is created.
For example, the entry may be created by the entry man-
agement module 244 and stored at the vehicle tracking
system 208.

At step 517, tracking of a vehicle identified by the newly
created vehicle tracking entry 408 may begin.

According to various examples, a first of the alerts may be
transmitted to a user device associated to the vehicle being
tracked upon initializing the vehicle tracking operation. The
alert may be transmitted to an offsite customer terminal 264,
268. The alert may also be transmitted to an on-site service
provider terminal 252, 256.

Referring now to FIG. 8B, therein illustrated is a flow-
chart of the general operational steps of an exemplary
detailed method 462 for initializing vehicle tracking. For
example, the method 460 may be carried out at the vehicle
tracking system 208.

At step 464, a vehicle identifier is received. The vehicle
identifier may be a unique identifier that identifies a vehicle
to be tracked during the vehicle tracking operation. For
example, the vehicle identifier may be the vehicle identifi-
cation number (VIN) of the vehicle. The vehicle identifier
may be received from a bar code reader scanning a bar code
displayed on the vehicle, reading a remote readable tag (ex:
embedded RFID) of the vehicle, or a user manually entering
vehicle identification information via an on-site service
provider terminal 252, 256.

At step 468, an unique identification code 414 for the
tracking operation is received. For example, the unique
identification code 414 may be the unique identification
code displayed on the first tag member or second tag
member of the exemplary identification kits described
herein. For example, the unique identification code 414 may
be received from a bar code scanner scanning the bar code
visual identifier 654, 656 of first tag member 608 or visual
identifier 754 second tag member 708 of an exemplary
identification kit 780. For example, the unique identification
code 414 may be received in a user request made by a user
interacting with the on-site service provider terminal 252,
256.

The steps 464 and 468 may correspond to sub-steps of
step 508 for receiving a new vehicle tracking request. For
example, receiving either a vehicle identifier at step 464 or
receiving the unique identification code at step 468 may be
understood as receiving a new vehicle tracking request.

At step 480, the vehicle identifier received at step 464 is
associated to the unique identification code received at step
468. The association creates a logical data link between the
vehicle identifier and the unique identification code within
the storage of the vehicle tracking system 208 such that use
of either the vehicle identifier or the unique identification
code allows retrieval of the other of the vehicle identifier and
the unique identification code.
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At step 484, at least the RFID of the first tag member (108,
608) is associated to the unique identification code. The
association creates a logical data link between the RFID and
the unique identification code within the storage of the
vehicle tracking system 208.

According to various exemplary embodiments, a value of
the RFID and the unique identification code are not the
same. This may be the case where the RFID is prepro-
grammed to have a unique serial number value separately
from assignment of the unique identification code of the
visual identifier of the first tag member (108, 608). Accord-
ingly, the value of the RFID is associated to the unique
identification code within the storage of the vehicle tracking
system 208. For example, step 484 may further include
scanning the RFID of the first tag member to read the value
of the RFID so as to permit association of the RFID value
with the unique identification code within the vehicle track-
ing system 208.

According to other exemplary embodiments, the value of
the RFID and the unique identification code are equal. This
may be the case where the RFID is preprogrammed at the
time of the fabrication of the first tag member 108, 608 to
have the same identifier value as the unique identification
code of the visual identifier of the first tag member 108, 608.
Accordingly, the value of the RFID tag is associated to the
unique identification code as a result of their having the
same value.

According to yet other exemplary embodiments, the
RFID is writable. Accordingly, associating the RFID of the
first tag member 108, 608 includes writing a value to the
RFID and associating this value to the unique identification
code. For example, the written value may be equal to the
unique identification code.

Step 484 may also include associating the RFID of the
second tag member 156, 708 to the unique identification
code. In this case, the second tag member 156, 708 may have
a unique identification code corresponding to the unique
identification code of the first tag member 108, 608. Asso-
ciating the value of the RFID of the second tag member 156,
708 to the unique identification code may be carried out in
a similar way as associating the value RFID of the first tag
member 108, 608 to the unique identification code, as
described herein.

Referring now to FIG. 8C, therein illustrated is a flow-
chart of the general operational steps of an exemplary
method 492 for preparing a vehicle for use in a vehicle
tracking operation.

At step 493, a remotely readable tag having a RFID is
physically coupled to a vehicle to be tracked. Physically
coupling herein refers to the remotely readable tag being
joined to the vehicle such that it is displaced with the
displacing of the vehicle. Accordingly, a location of the
remotely readable tag represents a location of the vehicle.

At step 494, the value of the RFID is associated to the
vehicle information number of the vehicle to be tracked. The
associating may be made in a database, such as a storage
device of the tracking management system 208.

Initializing of the vehicle tracking is carried out according
to method 460 or method 462 as described herein.

It will be appreciated that the steps 493, 494 and method
460 within method 492 may be carried out in a different
order than as illustrated in the example of FIG. 8C.

For example, the remotely readable tag that is physically
coupled to the vehicle is the first readable tag 108, 608 as
described herein. Accordingly, the RFID and/or visual iden-
tifier 654, 656 is first scanned (ex: at step 508 and 472)
during initialization of the vehicle tracking. The value of the
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RFID of the first readable tag 108, 608 may also be
associated to the vehicle identification number through the
association to the unique identification code. The first read-
able tag having the RFID is then physically coupled to the
vehicle, such as being adhered to or hung onto the rearview
mirror, window and/or windshield.

In another example, the RFID is physically coupled to the
given vehicle at the time of the manufacturing of the vehicle.
The RFID may be embedded in the vehicle. The value of the
RFID can also be associated to the vehicle identification
number at that time. Accordingly, the vehicle is prepared for
use in a vehicle tracking operation when being manufac-
tured. It will be appreciated that this may be well in advance
of any vehicle tracking operation. Subsequently, the RFID
may be scanned at a dealership or maintenance garage
having access to the stored RFID value and vehicle identi-
fication number. This scanning of the RFID may cause the
transmitting of a vehicle tracking request, which is received
at the tracking management system 208 at step 508. For
example, the new vehicle tracking request is received as a
result of the RFID being scanned as the vehicle is initially
driven up to a reading device of the dealership or mainte-
nance garage.

In yet another example, the RFID is physically coupled to
the given vehicle at the time of the delivering of the vehicle
from a dealership. This may correspond to a vehicle being
sold by the dealership. The RFID may be associated to the
vehicle identification number along with entering of infor-
mation pertaining to the sale, such as date of sale, owner,
location, etc. Accordingly, the vehicle is prepared for use in
a vehicle tracking operation when being delivered. It will be
appreciated that this may be well in advance of any vehicle
tracking operation. Subsequently, the RFID may be scanned
at the dealership or maintenance garage having access to the
stored RFID value and vehicle identification number. This
scanning of the RFID may cause the transmitting of a
vehicle tracking request, which is received at the tracking
management system 208 at step 508. For example, the new
vehicle tracking request is received as a result of the RFID
being scanned as the vehicle is initially driven up to a
reading device of the dealership or maintenance garage.

Referring now to FIG. 9A, therein illustrated is a sche-
matic diagram of an exemplary data structure 400a of the
tracking management system 208 for tracking a status of a
vehicle. The data structure 400 includes a vehicle tracking
entry ID 408 for identitying the vehicle tracking entry. For
example, the vehicle tracking entry ID can be unique so as
to allow both current tracking and recording historical data.
The tracking entry ID 408 can be associated to a unique
identifier 416 of a vehicle, the unique identification code 424
of the remotely readable tag carried by the vehicle (ex: first
tag member 108, 608), a current location 428 of the vehicle,
and an absence permission entry 432 of the vehicle. In some
exemplary embodiments, the vehicle tracking entry 1D 408
is the unique identification code, and only one of the
tracking ID 408 or the unique identification code entry 424
is provided. The absence permission entry 432 can be further
associated to an absence event type 440 and an allowed
timer 448 for the absence event. The absence permission
entry 432 can be further associated to an ongoing timer 456
that tracks the time elapsed since the beginning of the timer.

Referring now to FIG. 9B, therein illustrated is a sche-
matic diagram of another exemplary data structure 40056 of
the tracking management system 208 for tracking a status of
a vehicle. The data structure 4005 also includes a vehicle
tracking ID 408, the unique identifier 416 of the vehicle, the
unique identification code 424 and a current location 428 of
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the vehicle. The data structure further includes a RFID value
486 of the first tag member 108, 608 and a RFID value 488
of the second tag member 156, 708. The first RFID value
486 and the second RFID value 488 may be different so as
to distinguish between which of the RFIDs is being read.
The data structure 4006 further includes a current key
location 490. The current key location may be different from
the current vehicle location 428.

It will be appreciated that having a current key location
entry 490 and a current vehicle location entry 428 allows
tracking the physical location of a vehicle and the physical
location of the key for that vehicle. There may be situations
where the key become separated from the vehicle. Tracking
the location of the keys allows for locating of the keys in
such situations.

In other situations, keys for a plurality of vehicles may be
placed together. This may be the case where a first set of
keys are placed together, such as in a container, for a first
purpose (ex: car wash), and a second set of keys are placed
together elsewhere, such as in another container, for a
second purpose (ex: tire changes). It is possible that a
particular key is placed with the wrong set of keys, which
makes finding that particular key difficult. Tracking the
locations of the keys allows quickly locating in which set the
particular key has been placed in cases of misplacement.

According to various exemplary embodiments, data struc-
tures 400a and 4005 may be combined. For example, data
structure 40056 may also include entries 432, 440, 448 and
456 to permit tracking of absences of the vehicle identified
by the vehicle identifier entry 416.

Referring now to FIG. 10, therein illustrated is a flowchart
of'the general operational steps of an exemplary method 500
for tracking the location of a vehicle. For example, the
method 500 may be carried out at the vehicle tracking
system 208.

At step 517 a vehicle tracking operation for a given
vehicle has been initialized.

At step 524, remotely readable tags are intermittently
being read, each tag being associated with a respective
unique identification code of the tracking operation.
Remotely readable tags are intermittently being read at at
least one boundary reading device.

If a remotely readable tag is read by a boundary reading
device at step 524, the method proceeds to step 532.

At step 532, it is determined whether the absence per-
mission for the vehicle tracking entry associated to the
unique identification code of the tag read at step 524 is set
to allowed.

Ifthe absence permission is set to disallowed when the tag
is read at step 524, the method proceeds to step 540 to
transmit an alert indicate an unauthorized absence of the
vehicle corresponding to the vehicle tracking entry associ-
ated to that unique identification code of the tag that was
read at step 524.

If the absence permission is set to allowed when the tag
is read at step 524, the method proceeds to step 548 to set
within the vehicle tracking entry the absence status to
absent.

Referring now to FIG. 11, therein illustrated is a detailed
flowchart of the general operation steps of exemplary
method 500 for tracking the location of a vehicle.

After creating the new vehicle tracking entry 408 at step
516, monitoring of whether an event command for the
vehicle tracking entry 408 is received is carried out at step
518.

If an event command is received at step 518, at step 520
the absence permission for the vehicle tracking entry 408 is
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set to temporarily allowed. Furthermore, at step 522, a timer
corresponding to a time that the vehicle is allowed to be
off-site is set for the vehicle tracking entry 408.

If the absence permission is set to allowed when the tag
is read at step 524, the method proceeds to step 548 to set
within the vehicle tracking entry the absence status to
absent. The timer associated to the vehicle tracking entry
408 is triggered to begin counting at step 556.

At step 564, monitoring of whether the timer triggered at
step 556 has elapsed.

If the timer has elapsed at 564, at step 572 an alert is
transmitted to indicate that the vehicle has been off-site for
an amount of time that exceeds its permitted absence time.

If the timer has not elapsed, the method proceeds to step
580 to determine whether a remotely readable tag associated
to the unique identification code corresponding to the
vehicle tracking entry has been read in a second instance to
indicate the return of the vehicle being tracked.

If the remotely readable tag associated to the unique
identification code corresponding to the vehicle tracking
entry has been read in a second instance at step 580, the
timer is ended at step 596 and the absence permission for the
vehicle tracking entry is set to disallowed.

Referring now to FIG. 12, therein illustrated is a flowchart
of the general operational steps of an exemplary method 800
for tracking a vehicle. The method 800 may be carried out
at the vehicle tracking system 208.

At step 517 a vehicle tracking operation for a given
vehicle has been initialized. The initialization may further
define a tracking type. For example, during initialization, it
may be defined that the vehicle is to undergo maintenance.
The type of maintenance may be further defined. The
initialization may further define one or more milestone
locations. The defined milestone locations may depend on
the tracking type. The milestone locations may correspond
to important points in the tracking operation. For example,
the tracking type may be tracking maintenance of a vehicle
and the milestone locations may correspond to completing
important stages of the maintenance of the vehicle.

At step 808, remotely readable tags are intermittently
being read, each tag being associated with a respective
unique identification code of the tracking operation.
Remotely readable tags may be intermittently read by the
handheld reader 216 and/or stationary readers 224, 228, 232
or 236.

If a remotely readable tag having a value associated to the
unique identification code for the given vehicle of the
vehicle tracking operation (step 517) is read, the method
proceeds to step 816. For example, the first tag member 108,
608 is read at step 808.

At step 816, the current location of the given vehicle is
updated. For example, current location entry 428 is updated.
The location is updated to correspond to the location of the
reading device 216, 224, 228, 232 or 236 that read the
remotely readable tag at step 808.

At step 824, it is determined whether the current location
of the given vehicle corresponds to one of the defined
milestone locations.

If there is correspondence with one of the milestone
locations, the method proceeds to step 832 to transmit an
alert. The alert may be an electronic message providing
information about the progress through the vehicle tracking
operation. For example, the information is about the prog-
ress of the vehicle during its maintenance. The progress
information that is transmitted corresponds to the milestone
location reached.
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If there is no correspondence, the method proceeds to step
840 to determine if the tracking operation is to be ended. The
tracking operation may be ended when a final milestone
location is reached or where a request is made to end the
tracking operation.

The tracking operation is terminated at step 848. Alter-
natively, the method returns to step 808 to continue reading
remotely readable tags.

According to various exemplary embodiments, a further
alert may be transmitted upon completing a vehicle tracking
operation. For example, the alert may be used to indicate that
a maintenance of the vehicle is complete and that the vehicle
is ready to be picked up. The alert may be transmitted to an
offsite customer terminal 264, 268. The alert may also be
transmitted to an on-site service provider terminal 252, 256.

According to various exemplary embodiments, alerts are
automatically transmitted upon initializing the vehicle track-
ing operation and upon completing the vehicle tracking
operation. Accordingly, a user of an electronic user device
receiving the transmitted alert perceives a positive action
(ex: the reception of the alert). This may be useful to alert the
user where the user may be more passive and would not
otherwise take positive steps to keep up-to-date with the
vehicle tracking operation.

Referring now to FIG. 13, therein illustrated is a flowchart
of'the general operational steps of an exemplary method 900
for tracking a vehicle. The method 900 may be carried out
at the vehicle tracking system 208.

At step 517 a vehicle tracking operation for a given
vehicle has been initialized.

At step 908, remotely readable tags are intermittently
being read, each tag being associated with a respective
unique identification code of the tracking operation.
Remotely readable tags may be intermittently read by the
handheld reader 216 and/or stationary readers 224, 228, 232
or 236.

If a remotely readable tag having a value associated to the
unique identification code for the given vehicle of the
vehicle tracking operation (step 517) is read, the method
proceeds to step 916. For example, the first tag member 108,
608 is read at step 808.

At step 916, the current location of the given vehicle is
updated. For example, current location entry 428 is updated.
The location is updated to correspond to the location of the
reading device 216, 224, 228, 232 or 236 that read the
remotely readable tag at step 908.

If the value of a remotely readable tag associated to a
given vehicle (ex: first tag member 108, 608) is not read, the
method further proceeds to step 924 to determine if a
remotely readable tag having a value associated to a key of
the given vehicle has been read. For example, it is deter-
mined whether the second tag member 156, 708 is read at
step 924.

If a remotely readable tag having a value associated to the
key of the given vehicle has been read at step 924, the
method proceeds to step 932.

At step 932, the current location of the key of the given
vehicle is updated. For example current location entry 490
is updated. The location is updated to correspond to the
location of the reading device 216, 224, 228, 232 or 236 that
read the remotely readable tag at step 924.

If neither first tag member 108, 608 nor second tag
member 156, 708 is read, the method proceeds to step 848
determine if the tracking operation is to be ended. The
tracking operation may be ended when a final milestone
location is reached or where a request is made to end the
tracking operation.
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The tracking operation is terminated at step 848. Alter-
natively, the method returns to step 808 to continue reading
remotely readable tags.

Various exemplary embodiments for vehicle tracking
described herein advantageously increase dealer’s transpar-
ency. For example, vehicle maintenance has often been
perceived as lacking transparency because a customer does
not know what was done to the vehicle during maintenance.
By contrast, according to various exemplary embodiments
described herein, via alerts transmitted and logging of
vehicle locations, a customer bringing a vehicle for service
can easily track where the vehicle is in real-time and/or has
been from the time the vehicle is brought to the tracked
premises to the time the vehicle is returned to the customer.
This type of “open door” policy assists in improving a
customer’s level of trust for the service providers at the
tracked premises.

It will be appreciated that, for simplicity and clarity of
illustration, where considered appropriate, reference numer-
als may be repeated among the figures to indicate corre-
sponding or analogous eclements or steps. In addition,
numerous specific details are set forth in order to provide a
thorough understanding of the exemplary embodiments
described herein. However, it will be understood by those of
ordinary skill in the art that the embodiments described
herein may be practiced without these specific details. In
other instances, well-known methods, procedures and com-
ponents have not been described in detail so as not to
obscure the embodiments described herein. Furthermore,
this description is not to be considered as limiting the scope
of the embodiments described herein in any way but rather
as merely describing the implementation of the various
embodiments described herein.

The invention claimed is:

1. A system for tracking a vehicle, the system comprising:

a memory for storing a plurality of instructions;

a processor coupled to the memory, the processor con-

figured for:

receiving a new vehicle tracking request for a given
vehicle being associated with a given unique iden-
tification code;

initializing a vehicle tracking operation, the operation
associating at least a first remotely readable tag and
a second remotely readable tag to the given unique
identification code;

intermittently reading at a plurality of reading devices
a plurality of remotely readable tags each being
associated with a respective unique identification
code;

updating a current location of the given vehicle if the
first remotely readable tag associated to the given
unique identification code is read by a first of the
plurality of reading devices, the current location
being a location of the first reading device; and

updating a current location of a key of the given vehicle
if the second remotely readable tag associated to the
given unique identification code is read by a second
of the plurality of reading devices, the current loca-
tion being a location of the second reading device.

2. The system of claim 1, wherein the processor is further
configured for transmitting at least one alert to a user device
associated to the vehicle tracking operation, the alert pro-
viding access to information pertaining to the tracking
operation.

3. The system of claim 2, wherein a first of the at least one
alert is transmitted upon initializing the vehicle tracking
operation.
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4. The system of claim 2, wherein the vehicle tracking
operation further defines at least one milestone location, and
wherein if the current location of the given vehicle corre-
sponds to one of the at least one milestone location, trans-
mitting one of the at least one alert indicating the current
location.

5. The system of claim 2, wherein one of the at least one
alert is transmitted upon completing the vehicle tracking
operation.

6. The system of claim 1, wherein receiving a new vehicle
tracking request comprises receiving a vehicle identifier of
the given vehicle and receiving the unique identification
code.

7. A system for tracking a location of a vehicle, the system
comprising:

a memory for storing a plurality of instructions;

a processor coupled to the memory, the processor con-

figured for:

receiving a new vehicle tracking request for a given

vehicle being associated with a given unique identifi-
cation code and setting an absence permission for the
unique identification code to disallowed;

intermittently reading at a plurality of reading devices a

plurality of remotely readable tags each being associ-
ated with a respective unique identification code, at
least one of the plurality reading devices being a
boundary reading device and one of the remotely
readable tags being associated with the given unique
identification code;

transmitting an alert if one of the at least one boundary

reading devices reads the remotely readable tag asso-
ciated to the given unique identification code while the
absence permission for the given unique identification
code is set to disallowed;

setting the absence permission for the given unique iden-

tification code to temporarily allowed for a predeter-
mined amount of time in response to receiving an event
command;

reading at one of the at least one boundary reading devices

a first instance of the remotely readable tag associated
to the given unique identification code;

in response to the reading of the first instance, trigger a

timer associated to the given unique identifier; and
transmitting an alert if the timer exceeds the predeter-
mined amount of time.

8. The system of claim 7, the processor being further
configured for:

reading at one of the at least one boundary reading devices

a second instance of the remotely readable tag associ-
ated to the given unique identifier;

in response to the reading of the second instance, termi-

nating the timer.

9. The system of claim 8, the processor being further
configured for:

in response to the reading of the second instance, setting

the absence permission for the given unique identifi-
cation code to disallowed.

10. The system of claim 7, wherein the event command
comprises an event type and wherein the predetermined
amount of time of the timer is selected based on the event
type.

11. The system of 10, wherein the even type is chosen
from a client test drive, a maintenance test drive, an off-site
servicing, and a courtesy rental.
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