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GEOLOCATION SPECIFIC ASSET
TRACKING WITH TRANSMITTERS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present patent application/patent claims the

benefit of priority of co-pending U.S. Provisional Patent
Application No. 62/485,236, filed on Apr. 13, 2017, and

entitled “GEOLOCATION SPECIFIC ASSET TRACKING
WITH TRANSMITTERS,” the contents of which are incor-

porated 1n full by reference herein.

FIELD OF THE INVENTION

[0002] The present invention relates generally to the track-
ing of assets. More specifically, the present invention relates
to the tracking of manufactured items when traveling along
a pathway. The present invention provides a system for the
tracking ol manufactured items with geolocation GPS-based
coordinates to increase the likelihood that the correct manu-
factured 1item 1s placed 1n or removed from a manufacturing
tacility by a truck or railway, for example.

BACKGROUND OF THE INVENTION

[0003] The tracking of inventory 1s a critical aspect of
inventory management. In automotive manufacturing facili-
ties, for example, a newly manufactured car or truck 1s often
stored 1n a storage lot. From the storage lot, a truck driver
may load the newly manufactured car or truck onto a trailer
for delivery to an automotive dealership. Alternatively, a
train worker could load a newly manufactured car or truck
onto a train for later delivery to an automotive dealership.
The truck drivers and train workers are often working within
tight transportation deadlines, so it 1s 1n their interest to pick
up the car or truck as quickly as possible. Sometimes, they
are merely given the make, model, color, and VIN# of the
car or truck to be picked up. However, these storage lots can
be very large. Thus, sometimes, the truck driver or train
worker will pick up a car or truck that 1s a similar make,
model, and color, but have the incorrect VIN# because they
want to leave the storage lot as quickly as possible 1n order
to get on the road/rail and start getting paid.

[0004] Thus, 1ssues continue to exist with manufacturing
facilities that store large inventories of similar looking
manufactured items, such as cars and trucks. A need con-
tinues to exist for an improved way to provide delivery
personnel with more information so that they know exactly
which manufactured item (1.¢., vehicle) to pick up and load
onto a truck or train, for example. The present mmvention
addresses these and other 1ssues.

BRIEF SUMMARY OF THE INVENTION

[0005] In one exemplary embodiment, the present inven-
tion provides a system that utilizes two different types of
RFID data capture devices; at least one standard fixed RFID
portal (e.g., one reader and two antennas) and at least one
handheld or mobile RFID device in combination with pas-
stve RFID tags (1.e., transmitters). The system will acquire,
track, and report vehicle location specific to the manufac-
turing plant yard (1.e., the inventory), as well as production
milestone events.

[0006] Users of the system will be able to see vehicle
location and produce reports via software provided by the
system developer. Additionally, integration will be required
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to pass vehicle location data, including the vehicles” VIN#s
and current location to the manufacturer’s current (i.e.,
legacy) tracking system.

[0007] In one exemplary embodiment, two different RFID
capture devices will be utilized. Location data will be
captured utilizing handheld RFID devices. Milestone data
will be captured using RFID portals installed at choke and
exit points. Both methodologies require vehicles to be
tagged with a RFID tag, and for the tag# and VIN# asso-
ciation to be passed to the central server so that a systematic
understanding of what tag# 1s associated with which vehicle
exists 1n the central database. A scan will be required during
the assembly process that marries the RFID tag placed on or
near the vehicle’s bumper and that same vehicle’s VIN# tag
via a bar code scan of each. It will be readily apparent to
those of ordinary skill in the art that a serial# could be
substituted for the VIN# for other manufactured items.

[0008] In order to facilitate parking space-specific vehicle
location data, the developer of the system should conduct a
survey of the plant property and plot the GPS latitude and
longitude coordinates of each parking space, as well as all
other general or light post-based “quadrants” that will be
used to specifically track vehicle location. Overflow and
repair areas will utilize a quadrant approach whereby the
property 1s divided into quadrants, for example that are 50
feet by 50 feet, and the current location of vehicles 1n these

arcas will be available at a quadrant level (e.g., VIN
2313432123412312 1s currently in Repair—Quadrant 10).

[0009] The location accuracy provided as part of the
system will be specific to the classification of the area. In
some cases, users will be able to see a map of the plant
property, and search for vehicles by VIN#. The search will
return the location of the vehicle as last reported via scan.

[0010] Some variations in location accuracy may be mten-
tional so as to reduce the need to the lowest degree possible
for human intervention. Vehicle location in the inventory
and truck away and rail away areas will be provided at a
parking space-specific level plus or minus 3 meters, for
example. For example, VIN#1234567891234567 1s cur-
rently parked in spot A23. Employees will walk the parking
lot with an RFID handheld that 1s deliberately configured
with low read power. Using this RFID handheld, the user
will be able read and obtain tag data from all vehicles parked
in these areas of the plant. The low power will require the
user to get within 3-4 feet of the tag to be able to read 1t. The
proximity of handheld to tag will allow the system to capture
the current GPS coordinates of the read, which are passed to
the database at a level of granulanty capable of producing
parking lot-specific location plus or minus 3 meters of
deviation.

[0011] Vehicle location 1n designated overflow and repair
areas will be recorded at a quadrant level. The size of each
quadrant and the number of total quadrants to be incorpo-
rated will be determined based on the size of the facility.
This approach allows employees to utilize a handheld signal
scanner (1.¢., a transceiver) with a higher RFID signal or
power setting. The higher power setting enables the user to
get within 20-25 feet of the vehicle and acquire tag reads
from a moving vehicle at a rate of speed typically associated
with a golf cart or other people moving vehicle.

[0012] Legacy or existing light posts or the like can be
labeled throughout the property to give employees visual
cues of the quadrant boundaries. To find a vehicle parked 1n
a certain quadrant or anywhere on the plant property, users
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will be able to utilize a seek and find feature on a handheld
device to locate the vehicle. This may operate like a metal
detector, for example, and starts making an audible noise
more Irequently when the user 1s near the vehicle that they
are looking for. Alternatively, the handheld device can
indicate to the employee 1n which spot the vehicle 1s located.

Searches will be able to be facilitated by VIN# or RFID tag#.

[0013] Fixed RFID transceivers and/or portals include one
RFID reader and at least two antennas per portal (however,
a single antenna 1s also possible). Handheld mobile com-
puters and mobile RFID data capture devices may be
tethered together to produce simultaneous tag and latitude/
longitude reads. Barcode scanners are installed near the
assembly line to associate RFID tags to VIN# tags. Saturated
plant Wi-F1 1s utilized to pass RFID tag and VIN# associa-
tions to the database. RFID tags may be installed on the
windshield or near the bumper (e.g., one per vehicle).
Cellular modems are used for all fixed RFID portals that are
outside of the plant or away from the plant network. Battery
packs or solar powered batteries are used for all fixed portals
that are not located near available AC power.

[0014] Software functionality will be available in Con-
tainer Optimization Solutions (COS) software. The COS
software may be a web-based application. An instance of
COS will be customized for the manufacturing facility to
add some of the above functionality, however there are
several areas that will be turnkey and be available without
turther development.

[0015] The system may use Simple Object Access Proto-
col (SOAP) or Representational State Transter (REST) web
services to mtegrate with customers as they are scalable and
casily deployed but are open to other methods and have
experience with the same.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] A non-limiting sample embodiment of the present
invention 1s set forth in the following detailed description, 1s
shown 1n the conceptual drawing, and 1s particularly and
distinctly pointed out and set forth in the appended claims.
The accompanying drawing, which 1s fully incorporated
herein and constitutes a part of the specification, illustrates
various examples, methods, and other example embodi-
ments of various aspects of the present invention. It will be
appreciated that the illustrated element boundaries (e.g.,
boxes, groups of boxes, and/or other shapes) 1in the FIGURE
represent one example of such boundaries. One of ordinary
skill in the art will appreciate that in some examples one
clement may be designed as multiple elements or that
multiple elements may be designed as one element. In some
examples, an element shown as an internal component of
another element may be implemented as an external com-
ponent and vice versa. Furthermore, elements may not be
drawn to scale.

[0017] FIG. 11s a diagrammatic flow chart of a system for
location-specific asset tracking with transmitters and trans-
celvers 1n accordance with the present invention.

[0018] Similar reference numbers refer to similar parts/
steps throughout the drawings, as appropriate.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

[0019] The system of the present invention 1s shown
generally in FIG. 1 as 10. The system 10 may include a
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manufacturing facility 12 producing a manufactured item 14
carrying a transmitter 16, a storage lot 18 that 1s exterior to
the manufacturing facility 12 for storing the manufactured
item 14, at least one fixed transceiver 20, at least one
portable transceiver 22, a global positioning system (GPS)
24, at least one non-transitory computer readable storage
medium 26 having instructions encoded thereon, that when
executed by one or more processors (which may also be
referred to as ““tracking logic”) track the location of the
manufactured item 14 relative to the manufacturing facility
12 and the external storage lot 18. The system 10 1mcorpo-
rates a pathway 28 extending between components of the
system 10 and relative terms such as upstream or down-
stream may be used for reference purposes to explain some
components relative to others with respect to movement of
the manufactured 1tem 14 along the pathway 28.

[0020] The manufacturing facility 12 may be bulding or
structuring typically having upstanding exterior facing side-
walls having opposed outer and nner surfaces defining an
interior space. Within the interior space of the manufacturing
facility 12 1s typically where a primary portion of the
manufactured 1tem 14 1s assembled or fabricated. In one
non-limiting example, the manufacturing facility 12 may be
a automobile manufacturing facility. In this instance, the
manufactured 1tem 14 made 1n the facility 12 would be cars,
trucks, or the like.

[0021] During the fabrication of the manufactured item
14, the transmitter 16 may be installed thereon or otherwise
connected thereto. As will be described 1n greater detail
below, the system 10 includes encoding logic configured to
associate the transmitter 16 with item specific i1dentifiers,
such as a vehicle 1dentification number (VIN#), or a senal#
foe other manufactured goods. One exemplary transmitter
16 1s a radio frequency identification (RFID) chip or tag.
However, 1t 1s entirely understood that other transmaitters 16
associated with 1dentifying information of the manufactur-
ing item 14 are entirely possible. In one example, the
transmitter 16 1s associated with GPS coordinates from GPS
24 so as to allow the system 10 to know the geolocation of
the transmitter 16 connected to the manufactured 1tem 14 at
any given time. For example, when the transmitter 16 1s an
RFID tag, and the manufactured i1tem 14 1s a vehicle 1n a
manufacturing plant 12, the transmitter 16 1s attached to the
vehicle and associated with the VIN# of the vehicle and the
GPS 24 calculates the location of the vehicle within the
interior of the manufacturing facility 12.

[0022] The manufacturing facility 12 may define at least
one opening 1n the exterior sidewalls that 1s sized to permait
ingress and egress of manufactured items 14 to enter and exit
the facility 12. Typically, the opening i1s used to permit
manufactured items 14 to leave the facility 12 and be
transported to the exterior storage lot 18. Furthermore, in
one example, the manufactured items 14 exiting the manu-
facturing facility 12 travel along the pathway 28, which 1s
also sometimes referred to as a “leaving line.” The leaving
line may pass through the openming 1n the exterior wall of the
manufacturing facility 12. The pathway 28 1s sized to permit
the manufactured items 14 to move therealong. Furthermore,
in one example, the pathway 28 extends from the manufac-
turing facility 12 to the exterior storage lot 18.

[0023] The at least one fixed transceiver 20 may be
installed near the opening and proximate the leaving line or
pathway 28. In one embodiment, the at least one fixed
receiver 20 1s positioned within the mterior of the manufac-
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turing facility 12 near the opening. In another embodiment,
the at least one fixed transceiver 20 1s positioned exterior the
manufacturing facility 12 near the opening. As will be
described 1n greater detail below, as the manufactured 1tem
14 travels along the pathway 28, the transmaitter 16 transmuits
signals associated with the unique i1dentifier of the manu-
factured 1item 14 and 1ts GPS determined location. Thus, the
at least one fixed transceiver 20 1s able to determine the
location and directional movement of the manufactured 1tem
14 along the pathway 28.

[0024] In one example, a secondary facility 30 may be
positioned along the pathway 28 downstream from the
manufacturing facility 12. In one example, the secondary
tacility 30 1s a logistics facility. When the secondary facility
30 1s a logistics facility, the system 10 may determine what
logistical information will be implemented to eflectuate the
delivery of the manufactured 1tem 14 to an end destination,
which 1s downstream from the manufacturing facility 12. A
second fixed transceiver 20B 1s positioned along the path-
way 28 near the secondary facility 30. The second fixed
transceiver 208 may be located either within the interior of
the secondary facility 30 or may be located exterior to the
secondary facility 30. In each instance, the second trans-
ceiver 20B receives transmitted mformation from the trans-
mitter 16 (1.e., the RFID tag) on the manufactured item 14
(such as the vehicle). As will be described 1n greater below,
the second transceiver 20B may transmit the vehicle’s
information, including GPS-based geolocation, to a central
server 32 of the system 10 coupled with the at least one
non-transitory storage medium 26.

[0025] An overtlow repair facility 34 may be positioned
along the pathway 28. The overtlow repair facility 34 may
be configured to repair the manufactured 1tem 14 1n response
to a notification that the manufactured 1tem 14 does not meet
desired quality or standards during the manufacturing pro-
cess 1 the manufacturing facility 12. FIG. 1 depicts via
graphical shading that the overflow repair facility 34 may be
“plant property,” wherein transportation vehicles (such as
golf carts, people movers, or the like) carry factory person-
nel carrying handheld portable transceivers 22. The hand-
held transceivers 22 receive transmitted information from
the transmitter 16 on the manufactured item 14 (such as the
automobile 1n the overflow repair facility 34).

[0026] In another example, a testing facility 36 may be
positioned along the pathway 28 downstream from the
manufacturing facility 12. In yet another example, the
testing facility 36 1s downstream from the secondary facility
30. The testing facility 36 1s configured to test the quality of
the manufactured item 14 against a set of standards that may
be set by eirther the manufacturer or a government entity. For
example, 1n the example of a vehicle as the manufactured
item 14, the quality of the vehicle may be required to meet
certain company standards, as well as governmental stan-
dards, such as emissions ratings, crash ratings, other satety
standards, or the like. A third fixed transceiver 20C 1s
positioned along the pathway 28 near the testing facility 36.
The third fixed transceiver 20C may be located either within
the interior of the testing facility 36 or may be located
exterior to the testing facility 36. In each instance, the third
transceiver 20C receives transmitted information from the
transmitter 16 (1.¢., the RFID tag) on the manufactured item
14 (such as the vehicle). As will be described 1n greater
detail below, the third transceiver 20C may transmit the
vehicle’s information, including GPS-based geolocation, to
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the central server 32 of the system 10 coupled with the at
least one non-transitory storage medium 26.

[0027] A repair facility 38 may be located along a portion
of the pathway 28. In the event that the testing facility 36
determines that the manufactured item 14 fails to meet 1nitial
quality standards based on the test track results, such as 1f the
emissions requirements are not met or 1f the engine perfor-
mance thresholds are not met, then the item 14 may be sent
to the repair facility 38 for repair. FIG. 1 depicts via
graphical shading that the repair facility 38 may again be
“plant property,” wherein transportation vehicles (such as
golf carts, people movers, or the like) carry factory person-
nel carrying handheld portable transceivers 22. The hand-
held transceivers 22 receive transmitted information from
the transmitter 16 on the manufactured 1item 14 (such as the
automobile) 1n the repair facility 38.

[0028] A pay point station or facility 40 may be located
downstream from the test facility 36. The pay point facility
40 may include a plurality of bays 42 configured to at least
temporarily store the manufactured item 14. The pay point
station 40 may capture and record event imformation per-
taining to the manufactured item 14. A fourth fixed trans-
ceiver 20D 1s positioned along the pathway 28 near the pay
point station 40. The fourth fixed transceiver 20D may be
located either within the interior of the pay point station 40
or may be located exterior to the pay point station 40. In each
instance, the fourth fixed transceiver 20D receives transmit-
ted information from the transmitter 16 (i.e., the RFID tag)
on the manufactured item 14 (such as the vehicle). As will
be described 1 greater detail below, the fourth transceiver
20D may transmit the vehicle’s information, including GPS-
based geolocation, to the central server 32 of the system 10

coupled with the at least one non-transitory storage medium
26.

[0029] A checkpoint 44 1s downstream from the pay point
station 40 along the pathway 28. In one example, the
checkpoint 44 1s a choke point 1n a road where the manu-
factured 1items 14 pass along while moving along the path-
way 28. The checkpoint 44 may be a raised portion of a road
so as to all the manufactured i1tem 14 (such as the newly
manufactured vehicle) 1s to be driven “over the hill.” A fifth
fixed transceiver 20E 1s positioned along the pathway 28
near the checkpoint 44. In one example, the fifth fixed
transceiver 20E may be installed beneath the road surface
such that when the manufactured item 14 passes “over the
hill” or otherwise moves along near the fifth fixed trans-
ceiver 20E, the transmitter 16 passes the identifying infor-
mation to the central server 32 to indicate that the manu-
factured 1tem 14 1s moving along the pathway 28 through the
checkpoint 44 and towards the inventory lot 18. In another
example, the fifth fixed transceiver 20E may be located
cither within the interior of the checkpoint 44 or may be
located exterior to the checkpoint 44. In each instance, the
fifth transceiver 20E recerves transmitted information from
the transmitter 16 (i.e., the RFID tag) on the manufactured
item 14 (such as the vehicle). A s will be described 1n greater
detail below, the fifth transceiver 20E may transmit the
vehicle’s information, including GPS-based geolocation, to
the central server 32 of the system 10 coupled with the at
least one non-transitory storage medium 26. Furthermore,
the tracking logic of system 10 1s able to establish that the
manufactured 1tem 14 1s being placed into the mventory lot
18 and whether the manufactured item 14 1s to be put 1nto




US 2018/0300673 Al

the queue for being hauled away via transportation truck or
whether the manufactured 1tem 14 1s to be railed away via
train.

[0030] The storage lot 18 may also be referred to an
inventory lot or queue. The storage lot 18 1s along the
pathway 28 downstream from the checkpoint 44. In one
example, the storage lot 18 1s a parking lot that 1s distinct and
separate from the manufacturing facility 12. When the
manufactured items 14 are vehicles, the storage lot 18 1s
s1zed to store vehicles within parking spots painted atop a
ground surface or paved surface. The storage lot 18 1s further
s1zed to enable an operator to traverse the storage lot 18 with
the at least one portable transceiver 22. An operator or
employee of the operator may walk the lot or may nide the
lot 1n a golf cart or other similar people moving cart. In one
example, the at least one portable transceiver 22 may be a
handheld RFID scanner. The handheld RFID scanner may
capture and transmit the current location of the manufac-
tured 1tem 14 (1.e., the vehicle) to a central server 32.
Alternatively, the handheld RFID scanner 22 may record the
vehicle location to an internal memory on the handheld
RFID scanner 22 for later transmission into the central
processing unit or server 32. In one example, the handheld
RFID scanner 22 may also determine which “spot” the
vehicle 1s located 1n based on the GPS coordinates that are
associated with the transmitter 16. For example, as indicated
in FIG. 1, a first vehicle 14A having a first transmitter 16 A
may be read from the RFID scanner 22 A to indicate that the
first vehicle 14 A 1s located 1n spot A21 associated with a first
GPS-based geolocation. A second vehicle 14B having a
second transmitter 168 may be read from the RFID scanner
22 A to idicate that the second vehicle 14B 1s located 1n spot
A22 associated with a second GPS-based geolocation. A
third vehicle 14C having a third transmitter 16C may be read
from the RFID scanner 22A to indicate that the third vehicle
14C 1s located 1n spot A23 associated with a third GPS-based
geolocation. A fourth vehicle 14D having a fourth transmut-
ter 161D may be read from the RFID scanner 22 A to indicate
that the fourth vehicle 14D 1s located in spot A24 associated
with a fourth GPS-based geolocation. A fifth vehicle 14E
having a fifth transmitter 16E may be read from the RFID
scanner 22 A to indicate that the fifth vehicle 14E 1s located
in spot A23 associated with a fifth GPS-based geolocation.

[0031] An overflow inventory area 46 1s located adjacent
the “inventory” or storage lot 18. The overtlow inventory
arca 46 1s “plant property” where manufactured items 14
will be scanned with high-powered handheld RFID scanners
22 or equivalents by an operator or employee. The overtlow
inventory area 46 1s configured to store manufactured items
14, such as vehicles, that are 1n excess to the storage capacity
of the storage lot 18. The overflow arca 46 1s selectively
filled when the imnventory storage lot 18 is full, otherwise, the
overtlow area 46 may not be utilized.

[0032] Downstream along the pathway 28 from the inven-
tory storage lot 18 1s a truck away areca 48 and a rail away
area 50. The truck away area 48 and the rail away area 50
are “plant property” where manufactured 1tems 14 (such as
vehicles) carrying individual respective transmitters will be
scanned with the at least one portable transceiver 22, such as
a handheld RFID scanner. The portable transceiver 22
captures 1dentitying information including GPS-based geo-
location coordinates. In one 1nstance, the truck away area 48
and the rail away area 50 permit users to walk 1n defined
areas to obtain the identifying information when the user 1s
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within about 5 feet of the vehicle or within about 10 feet
from the transmitter 16 carried by the vehicle.

[0033] The truck away area 48 may be closely adjacent the
storage lot 18 and 1n one embodiment may simply be a
region within the storage lot 18. In another embodiment, the
truck away area 48 may have parking spots drawn on the
surface thereof. The geolocation of each parking spot within
the truck away area 48 may be pre-uploaded into the central
server 32 or central computer. This enables the central server
32 to determine which spot the vehicle 1s within 1n the truck
away arca 48 when an operator scans the transmitter 16 with
the at least one portable transceiver 22.

[0034] With continued reference to the truck away area 48,
a truck drniver operating a tractor trailer 52 may enter the
truck away area 48 with instructions, such as a work order
or purchase order, to pick up a certain vehicle. By way of
example, 1n previous circumstances, a work order may have
indicated to pick up a black NISSAN ALTIMA having
VIN#123456789. However, when the truck driver was 1n the
truck away area 48, 1t was diflicult to find the exact vehicle.
Thus, the truck driver may accidentally load a black NIS-
SAN ALTIMA having VIN#987634321 onto the tractor
trailer 52. Thus, the end user (such as a NISSAN car
dealership) would receive the incorrect order (although 1t
could be similar because 1t was still a black NISSAN
ALTIMA, but the wrong VIN#). The system 10 eliminates

these exemplary errors amongst other advantages.

[0035] Inasmuch as the system 10 associates GPS coor-
dinates from the GPS 24 with the transmitter 16, when the
manufactured item 14 (i.e., such as a NISSAN ALTIMA) 1s
transported to the truck away area 48, the central server 32
knows exactly which spot the vehicle 1s positioned within.
Thus, the truck driver may now be given the work order that

says to load a black NISSAN ALTIMA having
VIN#123456789 located 1in an exact location, such as first
spot A21, or the like. This should ensure that the down-
stream end destination, such as the NISSAN dealership,
receives the proper ordered vehicle.

[0036] A guard shack 54 may be located near the exit of
the truck away area 48. In one example, another portable
transceiver 228 may be utilized to scan the transmaitter 16 on
the vehicle that 1s being removed from the truck away area
48. Alternatively, another fixed transceiver 20 may be
installed near the guard shack 54 to scan and capture
information from the transmitter 16 on the vehicle as 1t 1s
being hauled away.

[0037] The rail away area 50 may be located closely
adjacent the mventory storage lot 18. In one example, the
rail away area 50 may be located within the storage lot 18.
A sixth fixed transceiver 20F may be installed along the
pathway 28 near an exit of the rail away area 30. The sixth
fixed transceiver 20F may be located either within the
interior of the rail away area 30 or may be located exterior
to the rail away area 30. In each instance, the sixth fixed
transceiver 20F recerves transmitted information from the
transmitter 16 (1.e., the RFID tag) on the manufactured item
14 (such as the vehicle). As will be described in greater
detail below, the sixth transceiver 20F may transmit the
vehicle’s information, including GPS-based geolocation, to
a central server 32 of the system 10 coupled with the at least
one non-transitory storage medium 26.

[0038] A train 36 on a rail 58 may be located near the exit
of the rail away area 50. A train engineer or train driver or
other train personnel may have a work order which indicates
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the exact item to be loaded onto the train 56 and its exact
geolocation within the rail away area 50. This ensures that
the person loading the manufactured 1tem 14 onto the train
56 does not accidentally load the wrong manufactured 1tem

14.

[0039] In one exemplary operation, the system 10 begins
when the manufacturer finishes manufacturing the item 14.
During the finishing, the manufacturer applies transmaitter 16
to the 1tem 14. The manufacturer or a computer automati-
cally codes or programs the transmitter 16 to include 1den-
tifying information, such as a VIN#, to the signal that 1s to
be transmitted by the transmitter 16. In one example, the
programming ol the transmitter 16 1s accomplished by
scanning the transmitter 16 with a handheld scanner 22. The
scanning of the VIN# and the transmitters 16 associates the
two together, and the associated information may be trans-
terred from the handheld transceiver 22 to a central database
32 or central server having program logic and the at least one
non-transitory storage medium 26 having instructions
encoded thereon that when executed by one or more pro-
cessors perform operations to 1dentity and track the geolo-
cation of the manufactured item 14. The central database 32
stores the vehicle information 1n a format configured to
casily recall and obtain information therefrom for later use.
Furthermore, the transmitter 16 geolocates its position based
on the GPS 24 and provides the geolocation to central server

32.

[0040] The operator nstalls fixed transceivers 20 at vari-
ous locations within or near the manufacturing facility 12,
the repair facilities 34 or 38, the overtlow facilities 46, or
other areas throughout the manufacturing plant property.
Alternatively, when retro-fitting the system 10 of the present
disclosure to an existing manufacturing facility, the fixed
transceivers 20 may be connected to existing legacy struc-
tures so as to allow them to draw power from existing power
networks. For example, the fixed transceivers 20 may be
connected to existing lamp posts, light fixtures, lighted
signs, garage doors, or other 1items that could structurally
support a fixed transceiver 20 and has an existing legacy
power grid. In one implementation, the fixed transceivers 20
are strategically placed to capture milestone events, such as
the completion of the manufacture, an occurrence of repair,
or the movement of the item from one location to another,

as well as the geolocation of the item based on GPS-
coordinates associated with the transmitter 16.

[0041] In areas with physical locations within or nearly
outside the manufacturing plant property grounds, a hand-
held portable transceiver 22 may be used by an operator to
capture information from the transmaitter 16 on the manu-
factured item 14. In one example, the handheld portable
transceiver 22 1s an RFID scanner that scans and captures
information from an RFID tag (1.e., transmitter 16) on a
vehicle. The portable transceiver 22 may also capture seri-
alized information from the transmitter 16 which 1s encoded
with vehicle 1dentifying information. The central server 32
may sync or otherwise marry the vehicle identifying infor-
mation (such as the VIN#) with GPS based geolocation
coordinates to establish a precise location of the manufac-

tured 1tem 14 and record and store the same 1n a memory of
the central server 32.

[0042] The GPS-based geolocation coordinates are used
by the central server 32 or another processor to query the
manufacturer’s database to determine the exact location of

the manufactured item 14 within either the inventory storage
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lot 18, or the rail away area 50, or the truck away area 48.
The coordinates are also associated with the specific parking
spots so as to allow users to know a spot location of the
manufactured 1tem 14, such as a vehicle. In one example,
associating the parking spot with the transmitter 16 1s
accomplished by cross referencing at least one read attribute
with survey data captured by an installer during a pre-launch
visit/survey of the plant property. The survey data may be
gathered 1n accordance with known methods or tools imple-
menting surveying methods such as a cosmolabe, a dioptra,
a theodolite, a half theodolite, a plain theodolite, a simple
theodolite, a great theodolite, a non-transit theodolite, a
transit theodolite, a seconds theodolite, a electronic theodo-
lite, a miming theodolite, a suspension theodolite, a traveling
theodolite, a pibal theodolite, a registering theodolite, a
gyro-theodolite, a construction theodolite, a photo-theodo-
lite, a robotic theodolite, a vernier theodolite, a tachymeter
(surveying), a graphometer, a umversal mstrument (survey-
ing), a rransit (surveying), a total station, an alidade, an
alidade table, a plane table, a dumpy level, a tape (survey-
Ing), a measuring tape, a surveyor’s chain, an engineer’s
chain, one or more ramsden surveying instruments, and/or a
ranging rod. In one embodiment, the 1nstaller of system 10
obtains hundreds, thousands, or tens of thousands of sur-
veying readings using some of the aforementioned survey-
ing tools to map the entire plant property into generalized
and finite locations such as parking spot A21 or a “put away
location.” During the survey of plant property, existing
legacy fixtures, such as lamp posts may be utilized to divide
areas 1n to a plurality of different quadrants. In one example,
the survey of the plant property plots the GPS latitude and
longitude coordinates of each parking spot as well as all
other general or light post based “quadrants™ that will be
used to track the location of the manufactured item 14 (1.e.,
the vehicle). Overflow and repair areas may also utilize a
quadrant approach. In this instance, the property may be
divided into quadrants for example that are 50 feet by 50 feet
and the current location of vehicles 1n these areas will be
available at a quadrant level (e.g. VIN 2313432123412312

1s currently 1n repair—which may be quadrant 10 of 15).

[0043] The survey plots may be inlaid with a geographic
view ol the plant property obtained from satellite 1magery,
such as Google Earth or the like. The location accuracy can
be graphed on this same map to enable the manufacturer to
see the location of the manufactured item 14 based on
GPS-based geolocation of the item 14 represented in the
computer generated projection map registered with satellite
imagery. Siumilarly, users will be able to see a map of the
plant property, and search for vehicles by VIN#. The search
will return the location of the vehicle as last reported via
scan.

[0044] In operation and with reference to the diagram-
matic flow chart of FIG. 1, a transmuitter 16, such as an RFID
tag, 1s applied to the manufactured 1tem 14 during assembly
thereof. In one example, the transmitter 16 may be applied
to the windshield or bumper adjacent the VIN#. Near the
same time, the transmitter 16 1s associated with the unique
identifier so at to enable the transmitter 16 to provide the
location of the manufactured item 14. Collectively, these
steps are generally shown at “STEP 17 of FIG. 1.

[0045] The manufactured items 14 exit the manufacturing
facility 12 along the pathway 28 to establish a leaving line.
The manufactured items 14 exiting the facility 12 are
captured by the first fixed transceiver 20A configured to
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receive signals from the transmitters 16 carried by the
manufactured items 14 and sent the unmique identifying
information and GPS-based geolocation of the manufac-
tured 1tem 14 to the central server 32 or database. In one
implementation, the manufacturing facility 12 may have
four outbound doors, wherein each door 1s equipped with a
nearby fixed transceiver 20. These steps are collectively
shown at “STEP 2” of FIG. 1. In one implementation, STEP
2 occurs subsequent to STEP 1, however 1t may be possible
for these steps to occur 1n a diflerent order.

[0046] The manufactured item(s) 14 continue along the
pathway 28 towards the secondary facility 30. Within the
secondary facility 30, the manufacturer determines where
the manufactured items 14 will be delivered to an end
customer (such as a car dealership). As one having ordinary
skill 1n the art understands, other logistical determinations
may be associated with the manufactured item 14. The
manufactured items 14 may then exit the secondary facility
30. The 1tems exiting the secondary facility 30 are captured
by the second fixed transceiver 20B configured to receive
signals from the transmitters 16 carried by the manufactured
items 14. These steps are collectively shown at “STEP 37 of
FIG. 1. In one implementation, STEP 3 occurs subsequent to
STEP 2, however it may be possible for these steps to occur
in a different order.

[0047] The manufactured items 14 continue along the
pathway 28 towards the testing facility 36 from the second-
ary facility 30. The signals from the transmitters 16 on
manufactured items 14 entering (or exiting) the testing
tacility 36 are captured by a third fixed transceiver 20C.
Within the testing facility 36, the manufactured items 14 are
tested against a set of thresholds. For example, some non-
limiting exemplary thresholds include emissions standards
as determined by regulatory agencies. In the event that the
manufactured item 14 fails to meet or exceed the testing
thresholds, 1t 1s sent to the repair facility 38. Within the
repair facility 38, the manufactured item 14 may be repaired
to bring 1t up to acceptable standards. Then, the manufac-
tured item 14 may be sent back to the testing facility 36 to
be re-tested against the set of threshold. I the manufactured
item 14 does not pass the test, then 1t 1s sent back to the
repair facility 38. This process 1s repeated until the manu-
tactured 1tem 14 passes the tests. Once all the tests have been
successiully passed, the manufactured i1item 14 continues
along the pathway 28d. These steps are collectively shown
at “STEP 4 of FIG. 1. In one implementation, STEP 4
occurs subsequent to STEP 3, however 1t may be possible for
these steps to occur 1n a different order.

[0048] The manufactured items 14 continue along the
pathway 28 from the testing facility 36 and move towards
the pay point station 40. The fourth fixed receiver 20D 1s
positioned along the pathway 28 near pay point station 40 so
as to allow the manufactured 1tems 14 to pass thereby and
fourth fixed receiver 20D records the same. The manufac-
tured 1tems 14 may be stored, at least temporarily, 1n one or
more bays. The fourth fixed receiver 20D may transmit
signals from the transmitters 16 carried by the manufactured
items 14 and send the unique 1dentifying information (such
as VIN#) and GPS-based geolocation of the manufactured
item 14 to the central server 32 or database. These steps are
collectively shown at “STEP 5 of FIG. 1. In one imple-
mentation, STEP 5 occurs subsequent to STEP 4, however
it may be possible for these steps to occur 1n a different
order.
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[0049] The manufactured items 14 continue along the
pathway 28 from the pay point station 40 towards the
checkpoint 44. The checkpoint 44 may include a slight haill
or raised portion so that the manufactured items 14 may pass
“over the hill.” At the checkpoint 44, the manufactured 1tems
14 may pass through or by the fifth fixed receiver 20E. In
one 1mplementation, the manufactured items 14 pass
through the fifth fixed receiver 20E when the items 14 pass
over the hill of the checkpoint 44. The fifth fixed receiver
20E may transmit signals from the transmaitters 16 carried by
the manufactured items 14 and send the unique identifying
information (such as VIN#) and GPS-based geolocation of
the manufactured 1tem 14 to the central server 32 or data-
base. These steps are collectively shown at “STEP 6” of FIG.
1. In one mmplementation, STEP 6 occurs subsequent to
STEP 5, however it may be possible for these steps to occur
in a different order.

[0050] The manufactured items 14 continue along the
pathway 28 from the checkpoint 44 to the imnventory area or
the storage lot 18. The manufactured items 14 may remain
in the storage lot 18 or may move to a different area, such
as the rail away area 50 or the truck away area 48. From the
storage lot 18, the manufactured 1items 14 may move to the
truck away area 48 or the rail away area 50. When the
manufactured items 14 are in the storage lot 18, the truck
away arca 48, or the rail away area 50, a person may walk
in these area with the at least one portable transceiver 22A.
In one implementation, the at least one portable transceiver
22A 1s a handheld RFID scanner. The handheld portable
transceiver 22A 1s configured to transmit signals from the
transmitters 16 carried by the manufactured items 14 and
send the unique 1dentitying information (such as VIN#) and
GPS-based geolocation of the manufactured 1item 14 to the
central server 32 or database. Furthermore, at this stage, the
database or central server 32 may associate the location of
the manufactured 1tem 14 with the known parking spots that
were previously established in the pre-launch survey per-
formed by the company installing system 10. For example,
the first manufactured item 14 A may be stored 1n a parking
spot A21 and this location may be transmitted to the central
database 32 or server. The second manufactured item 14B
may be stored 1n a second parking spot A22 and this location
may be transmitted to the central database 32 or server. The
third manufactured item 14C may be stored i a third
parking spot A23 and this location may be transmitted to the
central database 32 or server. The fourth manufactured 1tem
14D may be stored in a fourth parking spot A24 and this
location may be transmitted to the central database 32 or
server. The fifth manufactured 1item 14E may be stored in a
fifth parking spot A25 and this location may be transmitted
to the central database 32 or server. These steps are collec-
tively shown at “STEP 7A” of FIG. 1. In one implementa-
tion, STEP 7A occurs subsequent to STEP 6, however 1t may
be possible for these steps to occur 1n a different order.

[0051] Employees may walk or ride 1n golf carts/people
movers with a handheld transceiver 22A 1n the overflow
inventory lot 46, or the storage lot 18, or the truck away area
48, or the rail away area 50. The handheld transceiver 22A
captures the location of the manufactured items 14 1 a
general manner to within about 10 feet to 20 feet accuracy.
In one example, the frequency of the this scanning occurs
once daily, however other frequencies are entirely possible.
These steps are collectively shown at “STEP 7B of FIG. 1.
In one implementation, STEP 7B occurs generally simulta-
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neous, or near a similar time with STEP 7A, however 1t may
be possible for these steps to occur 1n a different order.

[0052] Some of the manufactured items 14 may be posi-
tioned 1n the truck away area 48. When a truck driver needs
to pick up one or more of the manufactured items 14 from
the truck away area, the manufacturer or plant property
owner may provide a list of parking spot locations to the
truck driver. The parking lot locations of the manufactured
items 14 (1.e., vehicles) are previously created and stored 1n
the database based on the GPS-based geolocation coordi-
nates registered against the previously surveyed parking lot
spaces. By providing the truck driver with the exact spot of
the vehicle that he needs to pick up and load onto the truck,
the system 10 should eliminate any guess work by the driver
as to which vehicle 1s to be picked up and delivered to an end
customer (1.e., a car dealership). The system may also
provide the truck driver with the quadrant that the vehicle 1s
located within to further assist the driver with more quickly
locating the spot location. After the correct vehicle 1s loaded
onto the truck 52 based on the known parking spot number
provided to the truck driver, another transceiver 22B may
read the transmitter 16 on the truck 52 exiting the truck away
arca 48 when passing the guard shack 54. These steps are
collectively shown at “STEP 8A” of FIG. 1. In one imple-
mentation, STEP 8A occurs subsequent to STEP 7A, how-
ever 1t may be possible for these steps to occur 1n a different
order.

[0053] Some of the manufactured items may be positioned
in the rail away area 50. When a train engineer or other train
working needs to pick up one or more of the manufactured
items 14 from the rail away area 50, the manufacturer or
plant property owner may provide a list of parking spot
locations to the train operator or worker. The parking lot
locations of the manufactured items 14 (1.e., vehicles) are
previously created and stored in the database based on the
GPS-based geolocation coordinates registered against the
previously surveyed parking lot spaces. By providing the
train worker with the exact spot of the vehicle that he needs
to pick up and load onto the train 56, the system 10 should
climinate any guess work by the train worker as to which
vehicle 1s to be picked up and delivered to an end customer
(1.e., a car dealership). The system 10 may also provide the
train driver with the quadrant that the vehicle 1s located
within to further assist the train employee or worker with
more quickly locating the spot location. After the correct
vehicle 1s loaded onto the train 56 based on the known
parking spot number provided to the train worker, another
transceiver 20F may read the transmitter 16 on the vehicle
exiting the rail away area 50. These steps are collectively
shown at “STEP 8B” of FIG. 1. In one implementation,
STEP 8A occurs simultaneous or near 1 time or as an
alternative to STEP 8A, however 1t may be possible for these
steps to occur 1n a different order.

[0054] “Logic”, as used herein, includes but 1s not limited
to hardware, firmware, software and/or combinations of
cach to perform a function(s) or an action(s), and/or to cause
a function or action from another logic, method, and/or
system. For example, based on a desired application or
needs, logic may include a software controlled micropro-
cessor, discrete logic like a processor (e.g., microprocessor),
an application specific integrated circuit (ASIC), a pro-
grammed logic device, a memory device containing mstruc-
tions, an electric device having a memory, or the like. Logic
may include one or more gates, combinations of gates, or
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other circuit components. Logic may also be fully embodied
as software. Where multiple logics are described, it may be
possible to incorporate the multiple logics into one physical
logic. Similarly, where a single logic 1s described, 1t may be
possible to distribute that single logic between multiple
physical logics.

[0055] Furthermore, the logic(s) presented herein {for
accomplishing various methods of this system may be
directed towards improvements in existing computercentric
or internet-centric technology that may not have previous
analog versions. The logic(s) may provide specific function-
ality directly related to structure that addresses and resolves
some problems identified herein. The logic(s) may also
provide significantly more advantages to solve these prob-
lems by providing an exemplary mventive concept as spe-
cific logic structure and concordant functionality of the
method and system. Furthermore, the logic(s) may also
provide specific computer implemented rules that improve
on existing technological processes. The logic(s) provided
herein extends beyond merely gathering data, analyzing the
information, and displaying the results.

[0056] While various inventive embodiments have been
described and illustrated herein, those of ordinary skill 1n the
art will readily envision a variety ol other means and/or
structures for performing the function and/or obtaining the
results and/or one or more ol the advantages described
herein, and each of such variations and/or modifications 1s
deemed to be within the scope of the inventive embodiments
described herein. More generally, those skilled 1n the art will
readily appreciate that all parameters, dimensions, materials,
and configurations described herein are meant to be exem-
plary and that the actual parameters, dimensions, materials,
and/or configurations will depend upon the specific appli-
cation or applications for which the inventive teachings
1s/are used. Those skilled 1n the art will recognize, or be able
to ascertain using no more than routine experimentation,
many equivalents to the specific inventive embodiments
described herein. It 1s, therefore, to be understood that the
foregoing embodiments are presented by way of example
only and that, within the scope of the appended claims and
equivalents thereto, mventive embodiments may be prac-
ticed otherwise than as specifically described and claimed.
Inventive embodiments of the present disclosure are directed
to each individual feature, system, article, material, kit,
and/or method described herein. In addition, any combina-
tion of two or more such features, systems, articles, mate-
rials, kits, and/or methods, 11 such features, systems, articles,
materials, kits, and/or methods are not mutually inconsis-
tent, 1s included within the mventive scope of the present
disclosure.

[0057] The above-described embodiments can be 1mple-
mented 1n any of numerous ways. For example, embodi-
ments of technology disclosed herein may be implemented
using hardware, software, or a combination thereof. When
implemented in software, the software code can be executed
on any suitable processor or collection of processors,
whether provided in a single computer or distributed among
multiple computers.

[0058] Further, it should be appreciated that a computer
may be embodied 1mn any of a number of forms, such as a
rack-mounted computer, a desktop computer, a laptop com-
puter, or a tablet computer. Additionally, a computer may be
embedded 1n a device not generally regarded as a computer
but with suitable processing capabilities, including a Per-
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sonal Digital Assistant (PDA), a smart phone or any other
suitable portable or fixed electronic device.

[0059] Also, a computer may have one or more iput and
output devices. These devices can be used, among other
things, to present a user interface. Examples of output
devices that can be used to provide a user interface include
printers or display screens for visual presentation of output
and speakers or other sound generating devices for audible
presentation of output. Examples of input devices that can be
used for a user interface include keyboards, and pointing
devices, such as mice, touch pads, and digitizing tablets. As
another example, a computer may receive mput information
through speech recognition or in other audible format.

[0060] Such computers may be interconnected by one or
more networks 1n any suitable form, imncluding a local area
network or a wide area network, such as an enterprise
network, and intelligent network (IN) or the Internet. Such
networks may be based on any suitable technology and may
operate according to any suitable protocol and may 1nclude
wireless networks, wired networks or fiber optic networks.

[0061] The various methods or processes (e.g., of design-
ing and making the coupling structures and diffractive
optical elements disclosed above) outlined herein may be
coded as software that 1s executable on one or more pro-
cessors that employ any one of a variety of operating
systems or platforms. Additionally, such software may be
written using any of a number of suitable programming
languages and/or programming or scripting tools, and also
may be compiled as executable machine language code or
intermediate code that 1s executed on a framework or virtual
machine.

[0062] In this respect, various inventive concepts may be
embodied as a nontransitory computer readable storage
medium (or multiple computer readable storage media)
(e.g., a computer memory, one or more tHoppy discs, com-
pact discs, optical discs, magnetic tapes, flash memories,
circuit configurations in Field Programmable Gate Arrays or
other semiconductor devices, or other non-transitory
medium or tangible computer storage medium) encoded
with one or more programs that, when executed on one or
more computers or other processors, perform methods that
implement the various embodiments of the present disclo-
sure discussed above. The computer readable medium or
media can be transportable, such that the program or pro-
grams stored thereon can be loaded onto one or more
different computers or other processors to implement vari-
ous aspects of the present disclosure as discussed above.

[0063] The terms “program” or “software” are used herein
in a generic sense to refer to any type ol computer code or
set ol computer-executable instructions that can be
employed to program a computer or other processor to
implement various aspects of embodiments as discussed
above. Additionally, 1t should be appreciated that according
to one aspect, one or more computer programs that when
executed perform methods of the present disclosure need not
reside on a single computer or processor, but may be
distributed 1n a modular fashion amongst a number of
different computers or processors to implement various
aspects of the present disclosure.

[0064] Computer-executable instructions may be 1n many
forms, such as program modules, executed by one or more
computers or other devices. Generally, program modules
include routines, programs, objects, components, data struc-
tures, etc. that perform particular tasks or implement par-
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ticular abstract data types. Typically the functionality of the
program modules may be combined or distributed as desired
in various embodiments.

[0065] Also, data structures may be stored 1n computer-
readable media 1n any suitable form. For simplicity of
illustration, data structures may be shown to have fields that
are related through location in the data structure. Such
relationships may likewise be achieved by assigning storage
for the fields with locations 1n a computerreadable medium
that convey relationship between the fields. However, any
suitable mechanism may be used to establish a relationship
between information 1n fields of a data structure, including
through the use of pointers, tags or other mechanisms that
establish relationship between data elements.

[0066] Also, various inventive concepts may be embodied
as one or more methods, of which an example has been
provided. The acts performed as part of the method may be
ordered 1n any suitable way. Accordingly, embodiments may
be constructed in which acts are performed 1in an order
different than illustrated, which may include performing
some acts simultaneously, even though shown as sequential
acts 1n 1llustrative embodiments.

[0067] All definitions, as defined and used herein, should
be understood to control over dictionary definitions, defini-
tions 1 documents incorporated by reference, and/or ordi-
nary meanings of the defined terms.

[0068] The indefinite articles “a” and *“‘an,” as used herein
in the specification and 1n the claims, unless clearly indi-
cated to the contrary, should be understood to mean “at least
one.” The phrase “and/or,” as used herein 1n the specification
and 1n the claims (1t at all), should be understood to mean
“e1ther or both” of the elements so conjoined, 1.e., elements
that are conjunctively present 1n some cases and disjunc-
tively present in other cases. Multiple elements listed with
“and/or” should be construed 1n the same fashion, 1.e., “one
or more” of the elements so conjoined. Other elements may
optionally be present other than the elements specifically
identified by the “and/or” clause, whether related or unre-
lated to those elements specifically identified. Thus, as a
non-limiting example, a reference to “A and/or B”, when
used 1 conjunction with open-ended language such as
“comprising” can refer, n one embodiment, to A only
(optionally including elements other than B); in another
embodiment, to B only (optionally including elements other
than A); 1n yet another embodiment, to both A and B
(optionally including other elements); etc. As used herein 1n
the specification and in the claims, “or” should be under-
stood to have the same meaning as “and/or” as defined
above. For example, when separating 1tems 1n a list, “or’” or
“and/or” shall be interpreted as being inclusive, 1.e., the
inclusion of at least one, but also including more than one,
of a number or list of elements, and, optionally, additional
unlisted 1tems. Only terms clearly indicated to the contrary,
such as “only one of” or “exactly one of,” or, when used 1n
the claims, “consisting of,” will refer to the inclusion of
exactly one element of a number or list of elements. In
general, the term “or” as used herein shall only be inter-
preted as indicating exclusive alternatives (1.¢. “one or the
other but not both”) when preceded by terms of exclusivity,
such as “either,” “one of,” “only one of,” or “exactly one of.”
“Consisting essentially of,” when used 1n the claims, shall
have 1ts ordinary meaning as used 1n the field of patent law.

[0069] As used herein in the specification and 1n the
claims, the phrase *“at least one,” in reference to a list of one
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or more elements, should be understood to mean at least one
clement selected from any one or more of the elements 1n the
list of elements, but not necessarily including at least one of
cach and every element specifically listed within the list of
clements and not excluding any combinations of elements 1n
the list of elements. This defimition also allows that elements
may optionally be present other than the elements specifi-
cally identified within the list of elements to which the
phrase “at least one” refers, whether related or unrelated to
those elements specifically 1dentified. Thus, as a non-limait-
ing example, “at least one of A and B” (or, equivalently, “at
least one of A or B,” or, equivalently “at least one of A and/or
B”’) can refer, in one embodiment, to at least one, optionally
including more than one, A, with no B present (and option-
ally including elements other than B); 1n another embodi-
ment, to at least one, optionally including more than one, B,
with no A present (and optionally including elements other
than A); 1n yet another embodiment, to at least one, option-
ally mncluding more than one, A, and at least one, optionally
including more than one, B (and optionally including other

clements); efc.

[0070] In the claims, as well as 1n the specification above,
all transitional phrases such as “comprising,” “including,”
“carrying,” “having,” “containing,” “involving,” “holding,”
“composed of,” and the like are to be understood to be
open-ended, 1.e., to mean including but not limited to. Only
the transitional phrases “consisting of” and *“consisting
essentially of” shall be closed or semi-closed transitional
phrases, respectively, as set forth 1n the United States Patent

Oflice Manual of Patent Examining Procedures.

[0071] An embodiment 1s an implementation or example
of the present disclosure. Reference 1n the specification to
“an embodiment,” “one embodiment,” “some embodi-
ments,” “one particular embodiment,” “an example,” “an
implementation,” “one implementation,” or “other embodi-
ments,” or the like, means that a particular feature, structure,
or characteristic described in connection with the embodi-
ments 1s included in at least some embodiments, but not
necessarily all embodiments, of the present disclosure. The
various appearances “‘an embodiment,” “one embodiment,”
“some embodiments,” “one particular embodiment,” various
“examples,” various “implementations,” or “other embodi-
ments,” or the like, are not necessarily all referring to the

same embodiments.

[0072] If this specification states a component, feature,
structure, or characteristic “may”, “might”, or “could” be
included, that particular component, feature, structure, or
characteristic 1s not required to be included. If the specifi-
cation or claim refers to “a” or “an” element, that does not
mean there 1s only one of the element. It the specification or
claims refer to “an additional” element, that does not pre-
clude there being more than one of the additional element.

[0073] In the foregoing description, certain terms have
been used for brevity, clearness, and understanding. No
unnecessary limitations are to be implied therefrom beyond
the requirement of the prior art because such terms are used
for descriptive purposes and are intended to be broadly
construed.

[0074] Moreover, the description and 1illustration of the
preferred embodiment of the disclosure are an example and
the disclosure 1s not limited to the exact details shown or

described.
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What 1s claimed 1s:

1. An asset tracking system, comprising:

a transmitter coupled to a manufactured 1tem:;

at least one fixed transceiver operable for selectively

obtaining information from the transmitter coupled to
the manutactured item, wherein the at least one fixed
transceiver 1s disposed at a given location and the
transmitter coupled to the manufactured 1tem 1s moved
within a predetermined proximity of the at least one
fixed transceiver to obtain the information from the
transmitter coupled to the manufactured item;

at least one portable transceiver operable for selectively

obtaining information from the transmitter coupled to
the manufactured item, wherein the transmitter coupled
to the manufactured 1tem 1s present at a given location
and the at least one portable transceiver 1s moved
within a predetermined proximity of the transmitter
coupled to the manufactured 1tem to obtain the infor-
mation from the transmitter coupled to the manufac-
tured 1item; and

a global positioning system operable for periodically or

continuously providing a geographic location of the
transmitter coupled to the manufactured item.

2. The asset tracking system of claim 1, wherein the
information from the transmitter coupled to the manufac-
tured 1tem comprises a vehicle identification number.

3. The asset tracking system of claim 1, wherein the
information from the transmitter coupled to the manufac-
tured 1tem and the geographic location of the transmitter
coupled to the manufactured item are communicated to a
central server disposed remotely from the at least one fixed
transceiver and the at least one portable receiver.

4. The asset tracking system of claim 1, wherein the
transmitter comprises a radio frequency i1dentification tag.

5. The asset tracking system of claim 1, wherein the
manufactured item comprises a vehicle present 1n or around
a manufacturing facility.

6. The asset tracking system of claim 1, wherein the
information from the transmitter coupled to the manufac-
tured 1tem and the geographic location of the transmitter
coupled to the manufactured item are communicated to an
entity responsible for retrieving and shipping the manufac-
tured 1tem to another location.

7. The asset tracking system of claim 6, wherein the
geographic location of the transmitter coupled to the manu-
factured 1tem 1s translated into an previously identified
location 1n a manufactured item storage area.

8. The asset tracking system of claim 1, wherein the at
least one fixed transceiver comprises a plurality of fixed
transceivers associated with a plurality of milestone loca-
tions associated with a manufacturing process of the manu-
factured item.

9. The asset tracking system of claim 1, wherein the at
least one portable transceiver comprises a plurality of por-
table transceivers associated with a plurality of milestone
locations associated with a manufacturing process of the
manufactured item.

10. An asset tracking method, comprising:

providing a transmitter coupled to a manufactured item;

providing at least one fixed transceiver operable for

selectively obtaining information from the transmitter
coupled to the manufactured 1tem, wherein the at least
one fixed transceiver 1s disposed at a given location and
the transmitter coupled to the manufactured item 1s
moved within a predetermined proximity of the at least
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one fixed transceiver to obtain the information from the
transmitter coupled to the manufactured item;

providing at least one portable transceiver operable for
selectively obtaining information from the transmitter
coupled to the manufactured 1tem, wherein the trans-
mitter coupled to the manufactured item 1s present at a
given location and the at least one portable transceiver
1s moved within a predetermined proximity of the
transmitter coupled to the manufactured item to obtain
the information from the transmitter coupled to the
manufactured item; and

providing a global positioning system operable for peri-

odically or continuously providing a geographic loca-
tion of the transmitter coupled to the manufactured
item.

11. The asset tracking method of claim 10, wherein the
information from the transmitter coupled to the manufac-
tured 1item comprises a vehicle identification number.

12. The asset tracking method of claim 10, wherein the
information from the transmitter coupled to the manufac-
tured i1tem and the geographic location of the transmitter
coupled to the manufactured item are communicated to a
central server disposed remotely from the at least one fixed
transceiver and the at least one portable recerver.

13. The asset tracking method of claim 10, wherein the
transmitter comprises a radio frequency i1dentification tag.
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14. The asset tracking method of claim 10, wherein the
manufactured item comprises a vehicle present 1n or around
a manufacturing facility.

15. The asset tracking method of claim 10, wherein the
information from the transmitter coupled to the manufac-
tured 1tem and the geographic location of the transmitter
coupled to the manufactured item are communicated to an
entity responsible for retrieving and shipping the manufac-
tured 1tem to another location.

16. The asset tracking method of claim 15, wherein the
geographic location of the transmitter coupled to the manu-
factured 1tem 1s translated into an previously identified
location 1n a manufactured item storage area.

17. The asset tracking method of claim 10, wherein the at
least one fixed transceiver comprises a plurality of fixed
transceivers associated with a plurality of milestone loca-
tions associated with a manufacturing process of the manu-
factured 1tem.

18. The asset tracking method of claim 10, wherein the at
least one portable transceiver comprises a plurality of por-
table transceivers associated with a plurality of milestone
locations associated with a manufacturing process of the
manufactured item.
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