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(57) ABSTRACT

Disclosed herein are methods and systems for producing and
processing transportation and shipping documents. Embodi-
ments thereol effectively utilize a combination of accurate
data collection of vehicle loaded packaging/parts departing
a location at, e.g., an exit portal of dock, creation of an
clectronic BOL populated with that accurate data and other
shipping information, which can launch an eflicient over the

road capability from initial journey to destination with
enhanced visibility throughout.
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SYSTEM AND METHOD FOR PRODUCING
AND PROCESSING TRANSPORTATION AND
SHIPPING DOCUMENTATION

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present patent application/patent claims the
benelit of priority of co-pending U.S. patent application Ser.

No. 17/314,512, filed on May 7, 2021, and entitled
“DYNAMIC RFID PORTAL MODULATION, the contents

of which are incorporated 1n full by reference herein.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates generally to systems
and methods for producing and processing transportation
and shipping documentation. More specifically, the present
disclosure relates to the use of an electronic bill of lading
(BOL) and associated shipping documents 1n such environ-
ments.

BACKGROUND OF THE DISCLOSURE

[0003] A bill of lading (BOL) 1s a document typically
issued by a carrier, or a manufacturer to a carrier, to
acknowledge receipt of cargo for shipment. BOLs are typi-
cally legal documents required to be produced and provided
to the carrier regarding the contents of their trailer, and are
also used for chain of custody purposes.

[0004] Often, each trailer shipment has its own paper BOL
document or form and, over a day’s worth of travel, a driver
may often collect numerous such documents. This paper-
work 1s typically submitted by the driver at the completion
of a shipment for processing by billing clerks via data entry
systems.

[0005] Inefliciencies due to awaitting arrival of the driver’s
BOL paperwork, numerous separate paperwork for each
shipment, as well as potential errors due to manual data
entry, and so forth, are just some of the potential problems
encountered by current systems and methods.

[0006] U.S. Pat. No. 5,168,444 discloses a system
employing the faxing of BOLs from local shipping terminals
to company headquarters. U.S. Pat. No. 8,065,205 discloses
a system for transmitting BOLs to a central facility employ-
ing electronic BOLs.

[0007] Despite potential advancements such as the fore-
going, there exists a further need for systems and methods
for producing and processing transportation and shipping
documentation, and especially employing an electronic bill
of lading (BOL) 1n such environments which increase efli-
ciency and accuracy.

[0008] Embodiments of the present disclosure address the
foregoing need and others.

BRIEF SUMMARY OF THE DISCLOSURE

[0009] Electronic BOLs can be eflectively used i the
transportation, especially trucking, industry as a way to
reduce paper and ease the distribution of required documen-
tation.
[0010] Embodiments of the present disclosure ofler
advantages and diflerentiating factors, as well as solve
problems currently encountered in the industry. For instance,
advantages of embodiments of the disclosure include:
[0011] 1. The way 1in which details such as trailer contents
of the BOL are populated 1s advantageous 1n that the data
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1s not hand keyed or sent from an internal application. The
contents of the BOL may be collected autonomously via
an Internet of Things (IoT) sensor device such as RFID,
as material 1s loaded onto a trailer:;

[0012] 2. The BOL and other associated shipping docu-
mentation/paperwork (herein may be referred to as BOL
plus) may be created and made available from the same
software application that the Io'T device transactions are
distributed to. This 1s seen as unique 1n the sense that the
BOL and other associated documentation/paperwork have
not previously utilized autonomously recorded data using
IoT sensors that identify contents and associate assets or
material to a trailer;

[0013] 3. An electronic version of the BOL and other
associated documentation/paperwork may be available
for provision to a carrier for acceptance. The acceptance
ol the electronic documents can prompt the user to allow
for tracking via a GPS and cellular enabled device while
the load 1s 1n transit. This tracking may 1mitiate at accep-
tance and terminate at the point at which the device enters
a geolence within a designated proximity of the destina-
tion. The electronic documents may be made available for
receipt and use on a mobile device;

[0014] 4. The acceptance and termination events may
serve as a transfer of custody between parties;

[0015] 5. The BOL and other associated documentation/

paperwork may be transierred to a designee of the trailer
contents by IoT sensors or via bar codes; and

[0016] 6. The same platform utilized for electronic BOL
and other associated documentation/paperwork produc-
tion may be constructed to accept trailer localization
information from carriers that leverage other on-board
GPS functional devices that lack ability to electronically
transfer documentation, by use of a common API plat-
form.

[0017] Accordingly, embodiments of the disclosure solve
numerous problems and create over the road visibility for
tractor trailers in a highly scalable fashion. Some problems
that may be solved advantageously include elimination of
hard copies or actual paperwork of the BOL plus; more
accurate BOL’s using IoT sensor acquisition to populate the
BOL plus details, such as material, quantity, etc.; traceability
and recovery of BOL plus details, wherein lost paperwork no
longer becomes an 1ssue; historical access to all BOL’s; and
a common platform to accept localization from an existing
GPS platform by a carrier, providing visibility to all trailers
in one platform.

[0018] Moreover, embodiments can leverage a mobile
device to provide tracking/localization and thus introduce a
scalable eflicient and economical way to obtain over the road
localization 1n real-time. It 1s noted that the industry has
struggled to find a way to install or provide the needed
infrastructure to equip trailers and/or drivers to provide
accurate and current real time location data. By using a
mobile device and connecting contents to a trailer, trailer to
driver visibility may be enabled with, e.g., the company/
driver’s acceptance of a BOL and acceptance of any privacy
terms.

[0019] Embodiments effectively utilize a combination of
accurate data collection of vehicle loaded packaging/parts
departing a location at, e.g., an exit portal of dock, creation
of an electronic BOL populated with that accurate data and
other shipping information, which can launch an efhlicient
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over the road capability from 1nitial journey to destination
with enhanced visibility throughout.

[0020] Thus, according to an embodiment, a method of
processing transportation documentation using an electronic
bill of lading comprises identifying in a structure a plurality
of different assets to be loaded; wherein each asset of the
plurality of diflerent assets 1s of a known 1dentification and
includes a RFID tag, and all RFID tags of the plurality of
different assets are not the same. The method also comprises
identifying a selected structural opening of a plurality of
structural openings to be utilized with loading of the plu-
rality of different assets onto a vehicle, wherein each struc-
tural opening of the plurality of structural openings 1s
equipped with an RFID portal including a reader antenna,
and each RFID portal includes at least power, sensitivity,
mode and off settings; and individually, tuning the power,
sensitivity and mode settings of the RFID portal of the
selected structural opening based on the known identifica-
tion of the plurality of assets and RFID tags utilized in the
selected structural opening such that the reader of the RFID
portal of the selected structural opening reads the RFID tag
of the plurality of different assets, and obtain asset details
including asset serial number thereby reading and 1dentity-
ing the assets loaded onto the vehicle. The method further
comprises populating the electronic bill of lading with the
obtained asset details of the assets loaded onto the vehicle
using the portal of the selected structural opening; and
tracking the assets loaded onto the vehicle 1n route to a
destination with use of a driver’s device, wherein the popu-
lated electronic bill of lading is transferred to the driver’s
device.

[0021] According to another embodiment, a system for
processing transportation documentation using an electronic
bill of lading comprises a plurality of diflerent assets con-
figured to be loaded; wherein each asset of the plurality of
different assets 1s of a known 1dentification and includes a
RFID tag, and all RFID tags of the plurality of different
assets are not the same; and a plurality of RFID portals. The
system 1s configured to 1dentily a selected structural opening
of a plurality of structural openings to be utilized with
loading of the plurality of different assets onto a vehicle,
wherein each structural opening of the plurality of structural
openings 1s equipped with an RFID portal including a reader,
and each RFID portal includes at least power, sensitivity,
mode and ofl settings. The system 1s also configured to
individually tune the power, sensitivity and mode settings of
the RFID portal of the selected structural opening based on
the known 1dentification of the plurality of assets and RFID
tags utilized in the selected structural opening such that the
reader of the RFID portal of the selected structural opening,
reads the RFID tag of the plurality of different assets, and
obtain asset details including asset serial number thereby
reading and identifying the assets loaded onto the vehicle.
The system 1s further configured to populate the electronic
bill of lading with the obtained asset details of the assets
loaded onto the vehicle using the portal of the selected
structural opening; and to track the assets loaded onto the
vehicle 1n route to a destination with use of a driver’s device,
wherein the populated electronic bill of lading 1s transferred
to the driver’s device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The presently disclosed systems and methods 1llus-
trated and described herein with reference to the drawings,
in which:
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[0023] FIG. 1 1s a diagram 1llustrating a top view of a
delivery area of a structure including a gate system.
[0024] FIG. 2 1s a diagram 1illustrating a perspective view
of an RFID reader antenna and shroud assembly.

[0025] FIG. 3 1s a diagram 1illustrating a perspective view
of the RFID reader antenna and shroud assembly of FIG. 2
being used 1n a warchouse environment.

[0026] FIG. 4 15 a diagram 1llustrating a system for track-
ing an 1dentifying items in which the RFID reader antenna
and shroud assembly of FIG. 2 may be employed.

[0027] FIG. 5 1s a diagram 1illustrating a perspective view
of a limited backscatter sensing zone of the system of FIG.
4.

[0028] FIG. 6 1s a diagram 1illustrating the top view of the
limited backscatter sensing zone of the system of FIG. 4.
[0029] FIG. 7 1s a block diagram of a flowchart illustrating
a method/system of dynamic modulation.

[0030] FIG. 8 1s a diagram 1llustrating a modified tlow-
chart of FIG. 7 illustrating a method/system of dynamic
modulation and showing an edge device, according to
embodiments.

[0031] FIG. 9 1s a diagram illustrating an example table
displaying information including door or portal status (in
use) for display on a device configured to be 1n communi-
cation with herein described systems, according to embodi-
ments.

[0032] FIG. 10 1s a diagram 1llustrating an example table
displaying information including door or portal status (not 1n
use) for display on a device configured to be 1n communi-
cation with herein described systems, according to embodi-
ments.

[0033] FIG. 11 1s a diagram of a flow chart illustrating a
method of processing transportation and shipping documen-
tation, according to embodiments.

[0034] FIG. 12 1s block diagram of a flowchart illustrating
a method/system of processing transportation and shipping
documents beginning with manifest creation, according to
embodiments.

[0035] FIG. 13 1s a block diagram of a flowchart illustrat-
ing a method/system of processing transportation and ship-
ping documents 1n transit, according to embodiments.
[0036] FIG. 14 1s a block diagram of a flowchart illustrat-
ing a method/system of processing transportation and ship-
ping documents, according to another embodiment.

[0037] FIG. 15 1s a diagram of a phone number nput
screen employed in embodiments.

[0038] FIG. 16 1s a diagram of an in-transit tracking screen
employed 1n embodiments.

[0039] FIG. 17 1s a diagram of an electronic bill of lading

screen employed in embodiments.

DETAILED DESCRIPTION OF TH.
DISCLOSURE

(L]

[0040] Again, electronic BOLs can be eflectively used 1n
the transportation, especially trucking, industry as a way to
reduce paper and ease the distribution of required documen-
tation.

[0041] Embodiments of the disclosure solve numerous
problems and create over the road visibility for tractor
trailers 1n a highly scalable fashion. Some problems that may
be solved advantageously include elimination of hard copies
or actual paperwork; more accurate BOL’s using IoT sensor
acquisition to populate the BOL plus details, such as mate-
rial, quantity, etc.; traceability and recovery of BOL plus
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details, wherein lost paperwork no longer becomes an issue;
historical access to all BOL’s; and a common platiform to
accept localization from an existing GPS platform by a
carrier and providing visibility to all trailers in one platiorm.
[0042] As further explained below, embodiments of the
disclosure advantageously provide a method and system of
using an electronic BOL employing IoT sensors or RFID
portals as assets are loaded onto a truck or trailer with the
particular identification of those assets. Embodiments thus
populate the electronic BOL using an IoT sensor or RFID
portal positioned at the dock. For instance, as further
explained below according to embodiments, an RFID tag
may be located on each asset to be loaded, and when the
asset 1s loaded onto the truck or trailer, it 1s read at the portal
and assigns the asset to the particular truck or trailer. Other
types of readers, such as Bluetooth beacons or readers could
also be employed. For 1nstance, each asset to be loaded may
have a Bluetooth tag therein and a Bluetooth beacon may be
located on the trailer such that as the assets are loaded, the
beacon would associate that asset with a Bluetooth tag
thereon to the beacon, essentially functioning similarly to
the RFID reader. Pending parent U.S. patent application Ser.
No. 17/314,512, the entire contents of which are hereby
incorporated by reference, by the subject Assignee describes
examples of tag types, readers, IoT sensors, methods/sys-
tems and so forth that may be also employed herein.
Advantageously, the method and systems described may be
cllectively employed 1n embodiments to, e.g., accurately
capture the asset data/data collection of packaging parts
departing the location.

Delivery Area and IoT Sensing

[0043] Accordingly, referring now to FIG. 1, depicted
therein 1s a RFID portal system 1. The reader will readily
understand that the fundamentals of electromagnetic wave
propagation, antenna design, and signal processing are well
within the prior art and readily understood by one familiar
therewith and thus are not herein described 1n detail.
[0044] System 1 1s configured to work in conjunction with
a building or structure 3 which includes a wall 5 defining an
opening 7. Opening 7 1s typically embodied 1n an entrance-
way 1nto structure 3 at a loading dock area 9, and may be
selectively sealable with a door (not shown). In the loading
dock area 9, a truck 11 may be positioned proximate opening
or dock door 7 with a platform 10 extended therefrom and
through opening 7 for transierring items between truck 11
and structure 3. A forklift 13 1s provided mm FIG. 1 for
reference and may be used to aid in transierring items
between truck 11 and structure 3.

[0045] As shown in FIG. 1, set forth 1s an example where
a first antenna 15 1s disposed within structure 3. First
antenna 15 1s a directional antenna having a first radiation
pattern 17 emanating therefrom 1n a particular direction. As
shown 1n FIG. 1, first antenna 15 may be angled such that
first radiation pattern 17 1s angled generally towards opening
7. An 1tem emanating a signal in the proper frequency will
be received by first antenna 15 when the 1tem 1s within first
radiation pattern 17. Conversely, inasmuch as first antenna
15 1s a directional antenna, the signal will not be recerved by
the first antenna 15 when the 1tem 1s outside of first radiation
pattern 17. A second antenna 19 1s also disposed within
structure 3. Second antenna 19 1s a directional antenna
having a second radiation pattern 21 emanating therefrom in
a particular direction. As shown 1n FIG. 1, second antenna
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19 may be angled such that second radiation pattern 21 1s
angled generally away from opening 7. Similar to {first
antenna 15, any properly formatted signal emanating from
an 1tem within second radiation pattern 21 will be received
by second antenna 19, as second antenna 19 1s a directional
antenna. Also, similar to first antenna 15, second antenna 19
will not receive signals emanating from outside second
radiation pattern 21.

[0046] First antenna 13 1s positioned behind a first set of
bumpers 23 while second antenna 19 1s positioned behind a
second set of bumpers 25. First set of bumpers 23 provide
protection for first antenna 15 while second set of bumpers
25 provide protection for second antenna 19 and both sets of
bumpers 23 and 25 are made from sturdy material, such as
steel or reinforced aluminum. Bumpers 23 and 25 are
provided to protect antennas 15 and 19, respectively, as
warchouses and stockroom areas are often busy with fork-
lifts 13 and other various equipment such as dollies moving
thereabout. First antenna 135 1s further positioned behind first
shueld 27 while second antenna 19 1s further positioned
behind second shield 29. While first set of bumpers 23 and
second set of bumper 235 are preferably metallic, first shield
2’7 and second shield 29 are preferably made from plastic or
another similar material which efliciently facilitates the
passing through of electromagnetic signals. First shield 27
and second shield 29 are formed from non-metallic material
to allow first antenna 15 and second antenna 19 to send and
receive signal therethrough.

[0047] As further shown in FIG. 1, first antenna 15 1s
connected to a computer 33 by way of a first connection 31.
First connection 31 may be a wired or wireless connection
for providing a communications mechanism between {first
antenna 15 and computer 33. Computer 33 may be any style
of computing device, and may include a processor (not
shown) coupled with a memory (not shown). Computer 33
1s also connected to an alarm 37 by way of an alarm
connection 34. Alarm connection 34 may be a wired or
wireless communication mechanism and provides for data
communication between computer 33 and alarm 37. Alarm
37 may be any style of alarming type of system which
includes an audible alarm, a silent alarm, or any other type
of alert system, including alerting a particular personnel of
building 3. Similar to first antenna 15, second antenna 19 1s
connected to computer 33 by way a second connection 39.
Second connection 39 may be a wired or wireless connec-
tion and provides a mechamsm for transierring data between
computer 33 and second antenna 19. First antenna 15 and
second antenna 19 provide mformation and data relating to
signals received thereby and transfers this data to computer
33 by way of first connection 31 and second connection 39,
respectively.

[0048] As an item emanating a signal passes between first
antenna 15 and second antenna 19, first antenna 15 and
second antenna 19 receive the signal along with 1ts varying
signal strength as 1t passes through first radiation pattern 17
and second radiation pattern 21, respectively. This informa-
tion 1s transferred to computer 33 by way of first connection
31 and second connection 39, wherein computer 33 pro-
cesses the information. Database 35 accordingly stores data
provided to computer 33.

[0049] Gate system 1 i1s preferably implemented using
radio frequency identification (RFID) technology, which a
non-line of sight technology. In particular, a directional
RFID system as disclosed i Applicant’s U.S. Pat. No.
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10,891,450 may be employed; other RFID systems may be
employed, as well. For example, as shown 1n FIG. 2, an
antenna assembly 50 may be employed for each of the
alore-described first antenna 15 and second antenna 19 and
instead thereof. Antenna assembly 50 may be installed at a
temporary or permanent location. It may be desired to install
one or more bollards 52 or other safety bumpers or posts to
protect the stationary antenna assembly 50 from accidental
contact with forklifts, pallet trucks, scooters, or other mov-
ing objects.

[0050] The antenna assembly 50 includes an antenna 54,
or reader antenna. The antenna 54 may be a planar antenna
or sector antenna for creating a radiation pattern within a
sector (e.g., fanned-shaped pattern of 60 degree, 90 degree,
120 degree, or other suitable angle, about a horizontal axis).
The antenna 54 may be supported 1n a permanent arrange-
ment on a tloor (e.g., the floor of a warchouse) by a base 56.
Surrounding the outer edges of the antenna 54 1s a shroud
assembly 58. As illustrated, the shroud assembly 38 may
include a lett shroud element 60, a right shroud element 62,
and a top shroud element 64. The shroud assembly 38 may
turther include a bottom shroud element (not shown), which
may be positioned near the base 56.

[0051] The left shroud element 60 1s configured to reduce
the EM radiation pattern of the antenna 54, and, 1n particular,
may reduce the EM backscatter radiation that can be sensed
at a left side of a fanned-out pattern extending from a front
face 66 of the antenna 54. Similarly, the right shroud element
62 1s configured to reduce the EM radiation pattern of the
antenna 54, and, 1n particular, may reduce the EM backs-
catter radiation that can be sensed at a right side of the
fanned-out pattern extending from the front face 66 of the
antenna 34. The shroud assembly 538 may include just the lett
and right shroud elements 60, 62 for limiting the reading
zone 1n only a lateral direction. However, the shroud assem-
bly 58 may further include the top shroud element 64, which
may be configured to reduce the EM radiation pattern in a
vertical direction. Specifically, the top shroud element 64
may limit the height of the EM backscatter radiation sensing
pattern to prevent communication with RFID tags 14, 18
shown i FIG. 4 on a level (e.g., an upper tloor) where
interrogation 1s not wanted.

[0052] With further reference to FIG. 4, the antenna

assembly 50 may be part of an RFID reader apparatus (e.g.,
see RFID reader 12) and may operate with other elements of
the RFID reader apparatus to send interrogation signals to
RFID tags within a sensing zone (e.g., sensing zone 16) and
then receive 1D mformation from one or more RFID tags.
The RFID reader apparatus may further include, 1in addition
to the antenna 54 and shroud assembly 58, an indicator 68.
The indicator 68 may include one or more lights, an audio
output device, and/or other indication elements. In use, the
RFID reader may cause the indicator 68 to provide an
indication to nearby personnel when the RFID reader is
actively 1n the process of reading RFID tags. The indicator
68 can also indicate when an error has occurred in the
reading process and/or that the items need to be read again
and may be configured to indicate other activities and/or
conditions of the RFID reader.

[0053] Thus, the shroud assembly 58 may be configured to
control or restrict the reach and/or breadth of the EM waves
transmitted by the antenna 54 and the EM backscatter energy
received by the antenna 54. The shroud assembly 58 may be
specifically designed to constrain the RFID read zone and to
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climinate cross reads or stray reads from RFID tags 18
outside the RFID read zone. Therefore, the shroud assembly
58 may be configured to ensure that only the RFID tags 14
within the specific read zone are read and to minimize
unwanted RFID tag reads from RFID tags 18 outside the
sensing zone 16.

[0054] FIG. 3 shows a perspective view of the antenna
assembly 50 of FIG. 2 installed in a warehouse environment
78. As shown, the antenna assembly 50 1s connected to
cables 80 or other electrical conductors for connection with
an RFID reader (not shown) and/or power source (not
shown). The antenna assembly 50 1s installed on a ware-
house tloor 82 within the warehouse environment 78 and
may be positioned with a radiation/sensing pattern that
extends out over an area on the warechouse floor 82 which
may include an 1industrial scale 84 or other feature that may
be used during a process of shipping or recerving bulk items.

[0055] In this environment, a plurality of items may each
have an RFID tag and may be brought to a bay 86 in the
warchouse environment 78 for loading onto a truck for
shipment to a retail store or other location. While the items
may be placed on the scale 84 to be weighed, the RFID
reader may be configured to transmit interrogations signals
within a sensing zone generally corresponding to the space
above the scale 84. By restricting the sensing zone created
by the antenna 54 and shroud assembly 58, the antenna
assembly 50 1s thereby configured to exclude other outlying
spaces outside the specific electromagnetic radiation pattern.

[0056] The multiple RFID tags within the sensing zone
can respond with their ID information, which can be
recorded by the RFID reader. An inventory system may
include the RFID reading apparatus for identifying items 1n
the sensing zone and may further include the industrial scale
84 for recording the shipping weight of these items. Accord-
ing to various implementations, the sensing zone may be
used for recording 1tem information when 1tems are recerved
(1imported) at the warehouse environment 78 and/or when
items are to be shipped (exported) from the warehouse
environment 78. Still other implementations may include
other passageways, 1intersections, thoroughtares, etc., within
or associated with the warechouse environment 78 through
which the items may pass on their way to another area (e.g.,
other areas within the same warehouse, from one room to
another, etc.). Thus, the antenna assembly 50 may be placed,
either permanently or temporarily, at any strategic location
(e.g., 1n front of the bay 86, near a scale 84, or at other
locations) where the 1tems can be tracked.

[0057] FIG. S1s aperspective view of a three-dimensional
reading zone 90 of the assembly 50 shown in FIG. 4, which
may 1include a reduced space based on the eflects of the
shroud assembly 58. FIG. 6 shows the reading zone 90 from
a top view. As shown 1n FIGS. 4 and 5, the three-dimen-
sional reading zone 90 (backscatter sensing zone) has a
fan-shaped radiation pattern that extends orthogonally from
the assembly 50. A path of travel 92 for route of 1tems 1s also
illustrated therein. The shroud assembly reduces the sides
(width) of the zone 90, but does not block the zone 90 in the
orthogonal direction, which may create an open-faced type
ol pattern.

[0058] It 1s noted that while examples of suitable antenna
systems and configurations are shown 1n FIGS. 1-6, 1t will
be appreciated that other antenna systems and configurations
could be employed.
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[0059] Referring now to FIG. 7, set forth therein 1s a block
flow diagram illustrating an example method/system 100,
according to embodiments of the invention to further dem-
onstrate the advantageous application of the dynamic modu-
lation 1n a manufacturing environment. As shown therein,
method 100 comprises at step 102 an 1ntegration of product
demand data to an Internet of Things (IoT) platform (IN-
TERIUS/COS Database 101) which provides data analytics
and 1s a proprietary cloud based software which can use
RFID sensors to gather activity data, which 1s then used to
track assets, such as reusable automotive containers and
other parts, through each link 1 a supply chain. Product
demand data may include details regarding production plans
tor volume of fimshed goods and/or vehicle production, and
the parts required from the supply base needed to meet the
production plan. Step 104 shown i FIG. 7 comprises the
integration of part to pack data to the IoT Platform (INTE-
RIUS/COS Database 101). The part to pack data may
include, e.g., a) the container, rack or corrugate box each
part ships in; b) pack and/or part specifications including
size/dimensions, material type such as plastic, steel, etc.,
weight, packs per pallet, and whether the material 1s stack-
able; and ¢) what RFID brand, model, chipset 1s utilized on
the pack or asset and location on the asset where the tag 1s
placed. Step 106 comprises the integration of transportation
data to the IoT platform (INTERIUS/COS Database 101).
The transportation data may comprise, €.g., details regarding
what carriers have been scheduled to pick up material at the
manufacturing facility, how many trailers will be arriving,
the time the trailers will be arriving, and identification of the
predetermination destination for the carrier. Step 108 of FIG.
7 1llustrates a generation of pick list. More particularly, an
INTERIUS/COS Database 101 generated pick list may
utilize, e.g., production demand, real time 1inventory at the
manufacturer and supply base, and scheduled transportation
to determine what assets/containers need to be loaded on
outbound trailers, as well as the quantity of the same. In Step
110, 1t 15 determined whether a dock door 1s 1n use. If the
cock door 1s not 1 use or scheduled to be in use, and as
illustrated 1 Step 112, the RFID dock door portal may be
dynamically modulated to be tuned downed and thus set to
mimmal power and minimal sensitivity setting, or possibly
to an ofl position to conserve energy resources. As shown in
Step 114, 11 the dock door 1s 1n use or scheduled to be 1n use,
¢.g., a fork truck driver accepts a pick via on-board tablet
running the IoT Platform (INTERIUS/COS Database 101)
and selects the dock door they will be utilizing to load the
maternal/assets. Step 116 then comprises determining the
material/assets to be loaded, mterrogate part to pack infor-
mation 1n the INTERIUS/COS Database 101 to, e¢.g., a)
identify RFID tag type; b) RFID tag placement; ¢) material
complexion; and d) entirety of material to be loaded. At Step
118, the data set may be utilized to cross check extensive
portal setting testing during on site launch to dynamically
modulate the portal/reader to settings (e.g., power, sensitiv-
ity, reader mode) to best capture about 100% of tagged
assets while simultaneously not creating RFID energy
equivalent to capturing RFID reads at adjacent doors that
also may be 1n use.

[0060] Referring now to FIG. 8, set forth theren 1s a
diagram 1llustrating an example method/system 200 as a
modified flowchart of FIG. 7 including edge device 217,
according to embodiments of the invention. As shown
therein, method/system 200 comprises at 202 an integration
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of product demand data to an Internet of Things (IoT)
plattorm (INTERIUS/COS Database/Software Suite 201)

which provides data analytics and 1s a proprietary cloud
based software which can use RFID sensors to gather
activity data, which 1s then used to track assets, such as
reusable automotive containers and other parts, through each
link 1n a supply chain. Product demand data may include
details regarding production plans for volume of finished
goods and/or vehicle production, and the parts required from
the supply based needed to meet the production plan. FIG.
8 further shows at 204 integration of part to pack data to the
IoT Platform (INTERIUS/COS Database/Soltware Suite
201). The part to pack data may include, e.g., a) the
container, rack or corrugate box each part ships 1n; b) pack
and/or part specifications including size/dimensions, mate-
rial type such as plastic, steel, etc., weight, packs per pallet,
and whether the matenial 1s stackable; and ¢) what RFID
brand, model, chipset 1s utilized on the pack or asset and
location on the asset where the tag 1s placed. FIG. 8 also
shows at 206 integration of transportation data to the IoT
plattorm (INTERIUS/COS Database/Soitware Suite 201).
The transportation data may comprise, €.g., details regarding
what carriers have been scheduled to pick up material at the
manufacturing facility, how many trailers will be arriving,
the time the trailers will be arriving, and 1dentification of the
predetermination destination for the carrier. At 208, an
INTERIUS/COS Database/Software Suite 201 generated
pick list may utilize, e.g., production demand, real time
inventory at the manufacturer and supply base, and sched-
uled transportation to determine what assets/containers need
to be loaded on outbound trailers, as well as the quantity of
the same; see 209 i1dentification of materials. At 210, 1t 1s
determined whether a dock door 1s 1n use (e.g., identification
of door to be utilized). If the dock door 1s not 1n use or
scheduled to be 1n use, the RFID dock door portal may be
dynamically modulated to be tuned downed and thus set to
minimal power and minimal sensitivity setting, or possibly
to an ofl position to conserve energy resources. IT 1t 1s
determined that the dock door (see, e.g., 215) 1s 1n use or
scheduled to be 1n use, e.g., a fork truck driver accepts a pick
via on-board tablet running the IoT Platform (INTERIUS/
COS Database/Software Suite 201) and selects the dock
door they will be utilizing to load the material/assets,
followed by determining the material/assets to be loaded.,
interrogate part to pack information in the INTERIUS/COS
Database/Software Suite 201 to, e.g., a) identily RFID tag
type; b) RFID tag placement; ¢) material complexion; and d)
entirety of material to be loaded. The data set may be utilized
to cross check extensive portal setting testing during on site
launch to dynamically modulate at 213 the portal/reader to
settings (e.g., power, sensitivity, reader mode) to best cap-
ture about 100% of tagged assets while simultaneously not
creating RFID energy equivalent to capturing RFID reads at
adjacent doors that also may be 1n use.

[0061] It 1s further noted that the INTERIUS/COS Data-
base/Software Suite 201 comprises software that performs
processing and it 1s a cloud based solution. Edge device 217
conducts processing taking place at, e.g., the sensors located
at dock door 215 and includes, e.g., the antenna(s), com-
puter/processor for the edge computing. Advantageously,
there may be multiple or many edge devices 217 for dis-
tributed processing. Edge device(s) 217 may be utilized to
conduct 1nitial pre-processing of data via algorithms with
desired embedded code. According to embodiments, there 1s
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advantageously the ability to individually and remotely
control the edge device(s) 217 regarding, e.g., mode, modu-
lation, and power settings. Thus, proprietary code may be
embedded 1 the computer of the edge device(s) 217 and
common communication protocols may be used to access
and run the communication. For example, the edge device(s)
217 or portal/reader (computer) can recerve signals from the
antenna(s) and processes the antenna data that reads the tags
(unique serial number). The portal/reader can be dynami-
cally configured to optimize the ability to read all of the tag
types, and thus also avoid missed reads.

[0062] Set forth below are further details regarding
dynamically tuning the portal, according to embodiments.
The dynamic tuning may begin with an understanding of
whether, e.g., the dock door (location of the portal) 1s 1n use
or not. This may be identified through the presence of what
1s referred to as a lane assignment. Lane assignments can be
manually created 1n the Surgere application, or managed
through an interface with the customer’s transportation
system, from which an understanding of scheduled ship-
ments/departures along with time may be provided. Once a
lane assignment has been created, the details from a content
or type of material to be loaded perspective may be 1dent-
fied, as referenced by mformation provided through a cus-
tomer lane assignment interface. Embodiments of the herein
systems may instruct users on what to load on outbound
trailers. The details from an asset or content standpoint may
include: Asset material (plastic/metal), Asset size, Quantity
of asset per pallet, Tag location, Tag type, Tag model, and
Tag chip type. Each dock door can be assigned an environ-
mental ID 1n the Surgere application. This environmental 1D
may be a 4 digit code, that can reference the different
possible combinations of environmental factors that could
influence or impact RFID data capture such as, but not
limited to: A metal charging station being present adjacent to
the door, Material being staged near the door, Metallic
shavings 1n the concrete tloor, Lack of a dock plate at the
door, Unusually close adjacent doors, Adjacent metal racks,

Temperature, Humidity, and Activity at adjacent door, and so
forth.

[0063] At the mnitiation of each lane assignment, the door
may be marked as active. The system can evaluate the type
ol material to be loaded 1n combination with the environ-
mental ID to associate a correct configuration ID to obtain
optimal acquisition. The configuration ID can be a unique 4
digit value that represents the unique combinations of reader
power, sensitivity, and reader mode programmable at the
reader level. The management and assignment of configu-
ration ID’s may be determined at the application layer, and
managed at the device or edge level. The process may repeat
for each established lane assignment in the application,
according to embodiments.

[0064] Additionally, for portals that are not active, the
portal power may be reduced or eliminated so that spurious
signals are not received by the active portal; thereby increas-
ing its read rate accuracy.

[0065] The system can also identily instances whereby
adjacent portals are both 1n active mode, which can influence
the environmental ID associated for these portals.

[0066] As a non-limiting example, 1n view of pre-knowl-
edge based on shipping information, etc., 1f 1t 1s known that
A and B tag types, but not C and D tag types, are going to
be present, the portal/reader may be dynamically tuned to
optimize performance for A and B tag types. This tuning
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may be a dynamic change and may occur 1n real time and
within minutes or seconds of receiving the knowledge of the
particular tag types. As a further non-limiting example and
regarding a group of A, B, C, D tag types without initial
identification of such, all tags may be mitially read and 1f,
e.g., 1t 1s determined that A and B tag types are present, as
opposed to B and C tag types, then the focus can turn to the
identified A and B tag types and dynamically tune and
optimize the portal/reader for these parameters.

[0067] Thus, according to embodiments, assets can be
cllectively and ethiciently tracked, which improves inven-
tory management. The herein disclosed methods and sys-
tems may include tagging various assets with passive trans-
mitter tags, as explained above. These tagged assets may
then be tracked/read by fixed transceivers/scanning devices,
as also explained above. These scanning devices may be
positioned according to the designated areas, such as at dock
door 215 within a facility, and may be standard RFID fixed
portals 1including one RFID reader and two antennas per
portal, as also explained above. FIG. 8 shows a non-limiting
example of fixed scanning device 219 such an RFID fixed
portal 219. Fixed portal 219 can automatically read the
information of a tagged asset and update this information 1n
the cloud as the tagged asset 1s moved near the fixed portal
219. The fixed portal 219 may be freestanding or somewhat
movable around a facility with a remote power source (e.g.,
battery, solar panel) and wireless networking capabilities
(e.g., Wi-F1, cellular). The fixed portal 219 may be 1nstalled
or positioned as desired, and may possibly even be con-
nected to existing lamp posts, light fixtures, lighted signs,
garage doors, or other items that could structurally support
a fixed portal and has an existing legacy power grid.

[0068] In some embodiments, the afore-described passive
transmitter tags read by the fixed portal 219 may include
unique 1dentification information, such as a serial number.
The passive/active transmitter tag and asset identification
information may be scanned/read by the fixed portal 219,
which may associate the asset i1dentification information
with the unique identification information of the passive
transmitter tag in the databased stored in the cloud.

[0069] Insome embodiments, the manufacturer may apply
the passive transmitter tag to the asset. The manufacturer or
a computer may automatically code or program the passive
transmitter tag to include asset identifying information, to
the signal that 1s to be transmitted by the passive transmitter
tag. Fixed portal 219 may read such passive transmitter tags,
as explained above, and information may be transierred to
the central cloud server having program logic and a non-
transitory storage medium having instructions encoded
thereon that when executed by one or more processors
perform operations to identily and track the asset. The
central cloud server may store asset information in a format
configured to easily recall and obtain information therefrom
for later use.

[0070] In some embodiments, the passive transmitter tag
may be an RFID chip or tag. For example, the passive
transmitter tag may use the AIAG GS1 GRAI 96 RFID Tag
Standard, which 1s flexible and allows for add-on function-
ality. Other transmitters associated with i1dentifying infor-
mation of an asset are also possible. The scanning device
219 may be fixed RFID transceivers and/or portals, includ-
ing one RFID reader and at least two antennas per portal, as
explained above. Alternatively, the scanning device 219 may
cach include a single antenna. The scanning device 219 may
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transmit the information about the asset to a central cloud
server, which may be coupled to a non-transitory storage
medium.

[0071] In some embodiments, the system/method may
include encoding logic configured to associate the passive
transmitter tag with asset identification information, such as
serial number.

[0072] In some embodiments, the methods and systems
herein may include software and/or other applications to be
run on a computer or mobile device. For example, the
systems may include a non-transitory computer readable
storage medium having instructions encoded thereon, that
when executed by one or more processors (which may also
be referred to as “logic™) track and 1dentity the assets. The
system soltware may allow a user to search the database
stored on the cloud server for asset identification informa-
tion and/or unique 1dentification information of the passive
transmitter tag via a user interface.

[0073] For example, a device in communication with the
systems herein may import, scan, or otherwise receive input
of, e.g., the RFID serial number for an asset. The system
soltware may the query the database for information about
a given asset. In response, the system software may display
information for the asset. Software functionality may be
available 1n the INTERIUS software. The software may be
a web-based application. An instance of INTERIUS may be
customized for the manufacturing facility to add extra
functionality, however there are several areas that may be
turnkey and available without further development. The
system may use Simple Object Access Protocol (SOAP) or
Representational State Transier (REST) web services to
integrate with customers as they are scalable and easily
deployed but are open to other methods and have experience
with the same. In some embodiments, users may view
location 1information and produce reports via the solftware.

[0074] As shown i FIG. 9 and FIG. 10, according to
embodiments, data may be stored 1n table 400 of a INTE-
RIUS database (dynamic modulation database), accessible
via a computer and/or a mobile device. FIG. 9 and FIG. 10
depict data for a door in use and a door not in use,
respectively. In particular, table 400 shows stored 1informa-
tion regarding door or portal status (active/not active),
material to be loaded, settings, etc. The table 400 15 pre-
sented to assist in modulating power, settings, etc. The table
400 may be displayed to a user on a dynamic user interface
and may include information/data elements to modulate as
turther described below. As illustrated i table 400 and
according to embodiments, Lane Assignment 402 concerns
the function that occurs 1n the application to indicate that a
door will be 1n use, and associate additional details to the
transaction such as destination, carrier, etc. Thus, the pres-
ence of an active lane assignment indicates that a door 1s 1n
use. Created Date 404 indicates the time and date at which
the lane assignment was open and the door 1s 1n active use.
A Closed Date (not shown) could also be present indicating
the time and date at which the lane assignment was closed,
material has been loaded and the door 1s no longer in use.
Pick List ID 406 concerns the application generating picks
for, e.g., customers/clients that instruct what to load from a
material and quantity standpoint. The ID 1s the reference that
will specifically identity what will be loaded (material,
material type, quantity, etc.) on a truck or trailer during an
active lane assignment. Door 408 1ndicates e.g., the specific
dock door that will be used during an active lane assignment
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and with this information 1t can be determined what specific
RFID portal/reader 1s mnvolved from a modulation perspec-
tive. Origin 410 1dentifies the plant location of the door, also
leveraged for modulation purposes. Destination 412 1s ancil-
lary to the modulation process and identifies material ship-
ping location. Carrier 414 indicates type of transport carrier.
Trailer 416 identifies the particular trailer that will be
providing a transport for the loaded trailer and 1s also
ancillary to modulation. Asset Type(s) 418 i1dentifies what
specific assets are to be loaded. Further information regard-
ing these assets may be gaimned from the integration with,
¢.g., customer’s part/pack management applications. An
understanding can then be made regarding material type,
dimensions weight, presence of dunnage, tag placement, tag
type, etc. that allows for a refinement from a modulation
perspective. Activity 1D 420 indicates whether the door 1s
active or not.

[0075] Environmental ID 422 concerns environmental
factors that may impact modulation such as, e.g., environ-
mental conditions at the loading location including, e.g.,
presence ol metal, proximity to nearest door, presence of
adjacent staged material and so forth. These factors may be
known based on plant site surveys. Asset types, tag types and
placement may also be considered. For example, tag place-
ment (e.g., Top, Bottom), tag model (e.g., AD383-U7,
Metalcratft), tag chip (e.g., Monza 6, Monza 7), container
material (e.g., Plastic A, Plastic B, Metal, ESD) and con-
tainer configuration (e.g., Single Stack, Double Stack, Pal-
letized, Nested) may be considered and set forth 1n the table
400. Environmental 1D 422 can include unique combina-
tions of environmental factors of a series of environmental
IDs. Environmental factors of the Environmental 1D 422 can
be considered and impact Configuration 1D 424, which 1s a
modulation parameter including power setting, sensitivity
and reader mode determined to yield the best results for each
environmental 1D, according to embodiments.

[0076] Power 426, Sensitivity 428 and Reader Mode 430
are further set forth 1n Table 400. According to embodi-
ments, power may be set in decibels per milliwatt (dBm).
The lowest setting may be 10.00 dBm and the maximum
setting may be 33.0 dbM. Regarding sensitivity, a receive/
sensitivity value may be the offset in dB that the reader will
implement from 1its lowest (e.g., most sensitive) receive
sensitivity to filter out tag reads 1f the received signal
strength 1ndicator (RSSI) 1s too low. The receive/sensitivity
value may be O by default, indicating that the reader 1s at its
lowest receive setting and thus not filtering out tag reads.
The settings may range from 0 to —-80, and a read with a
RSSI of —80 1s a stronger read than a read with a value of

zero. Additionally, reader mode options may include Max
throughput, Hybrid, Dense Reader M4, Dense Reader M8,

Max Miller, Dense Reader M4 Two, AutoSet Dense Reader
and AutoSet Static Fast.

[0077] It 1s further noted that the data displayed in the
table 400 may be manually editable for updating based on a
permissions level.

Over the Road Tracking

[0078] Thus, as noted above Internet of Things (IoT)
plattorm (INTERIUS Database/Solftware Suite 201) can
provide data analytics and 1s a proprietary cloud based
soltware which can use RFID sensors to gather activity data,
which 1s then used to track assets through each link 1n a
supply chain. Suite 201 can thus utilize UHF (ultrahigh
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frequency) RFID or other applicable technology to localize
assets within a facilities” walls, assign assets to a trailer and
track the trailer in the yard. Further, according to embodi-
ments the assets may be advantageously tracked once leav-
ing, e.g., the customer’s yard or facility.

[0079] As further detailed below, embodiments can utilize
the current devices the driver or trailer possess to obtain the
location of assets 1n the trailer, while they are on the road.
Moreover, embodiments have the ability to electromically
transier the BOL and other associated shipping documents to
all relevant parties through the shipping and receiving
process. Through a combination of QR code scans, geofenc-
ing and driver phones or tablets, embodiments can capture
the location of assets while on the road and transfer shipping,
documents, thereby advantageously removing paper from
the solution.

[0080] Advantages of embodiments thereby address the
problem that there 1s a lack of asset visibility 1n the supply
chain by providing visibility to assets within all stages of the
supply chain.

[0081] Embodiments can create increased productivity by
decreasing the lack of down time, asset loss and abnormal
shipments by providing traceable insights, which allow for
proactive decision making for the customer. Embodiments
remove the need for a paper BOL and shipping documents,
removing lost paperwork, and helping the environment.

[0082] Utilizing the afore-described lane assignment cre-
ation features within the INTERIUS software Internet of
Things (IoT) platform (INTERIUS Database/Software Suite
201) and asset loading onto a trailer, the trailer may then also
be tracked once 1t leaves the facility by securely connecting,
to a driver’s device while utilizing the electronic BOL
populated with the details of the assets loaded on the trailer.
This can autonomously transfer the shipping information
and track the location of the assets in the trailer, as further
explained below.

[0083] Referring now to FIG. 11, FIG. 11 1s a diagram of
a flow chart 1llustrating a general overview of a method 500
ol processing transportation and shipping documentation,
according to embodiments. For example, when a delivery 1s
schedule at 310 in INTERIUS software Internet of Things
(Io'T) platform (INTERIUS Database/Software Suite 201), a
user can create a lane assignment, as noted above. Upon
beginning to load the trailer with tagged assets passing
through the IoT sensors located at, e.g., the dock as also
explained above, attributes thereof may be recorded autono-
mously at 512. When the lane 1s open, any commissioned
asset that 1s read at that portal 1s added to the lane assign-
ment. When the lane assignment 1s closed at 514, all of the
assets are then totaled and reported on the BOL including
any other shipping documents (creation of BOL including
any other shipping documents). These documents may be
published/printed and contain data captured before from the
IoT sensors. The driver may obtain the electronic paperwork
(BOL and any other shipping documents) via a QR code,
Bluetooth, NFC, etc., and the tracking of the driver’s device
initiated at 516. At 518 upon arrival of the desired destina-
tion and based on geofence, the driver can select, e.g., “I
have arrived” on its driver’s device, such a mobile phone or
tablet. A shipping clerk list update will then arrive for
selection of the corresponding BOL to receive the proper
paperwork electronically, as shown at 520. This electronic
information may be signed and stored within the cloud
database, as noted at 522. Details of embodiments of the
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herein methods and systems are further described below
with reference to FIGS. 12, 13 and 14, which set forth
various non-limiting example scenarios.

[0084] FIG. 12 1s a block diagram of a flowchart illustrat-
ing a method/system 600 of processing transportation and
shipping documents beginning with manifest creation,
according to embodiments. According to embodiments, the
method may begin at 602 with the creation of the BOL and
manifest. Again, a bill of lading (BOL) may herein refer to
an oflicial shipping or legal document that specifies the
contents of a trailer, the shipping/receiving parties and other
shipping language. BOL plus may herein refer to all of the
shipping documents for a lane assignment, which may refer
to the method employed with use of Interius software to
create a trailer route from the origin of the lane assignment
(OEM) to suppliers, including BOL and other associated
documents. A manifest may refer to a master shipping
document for a lane. It may include all shipping documents
that are on the load. When a manifest 1s referenced, 1t may
be considered the parent for the lane and may have multiple
child documents, and include but not limited to BOL’ s
customer paperwork, agricultural documentation etc. Such
documents may be tailored to the customer’s needs and
solutions.

[0085] At 602 of FIG. 12, the afore-described IoT sensors
may be employed 1n loading a truck or trailer with tagged
asserts and create a lane assignment (e.g., route) within the
COS software. Thus, a facility can open a lane assignment
with assets loaded onto a particular trailer or truck wherein
cach tagged assets may be read at the RFID portal, as also
previously described and assign the assets to that trailer 606.
After a lane assignment 1s closed (see 604), the BOL plus
documents and manifest may be created at 608 and uploaded
to the cloud. In COS, these documents may be stored 1n their
respective queue list. The queue list may be visible to the
OEM and supplier based on the information provided by the
system. Thus, this information may be available to be
viewed, e.g., first by the OEM shipper and then the receiving
party may then have access to the BOL and other associated
documents so they know what to expect upon arrival. At
610, 612, 614 and 616, the OEM, e.g., may enter its system
and review all of the BOL, manifest or other shipping
documents for the desired period of time such as day, week,
etc., and take action of the desired loads, such as view or
print, transfer to a driver, or push a text to the person who
received the BOL. On the receiving end, each supplier may
have 1ts own BOL list available for the desired time period
and can thus view mformation such as expected arrival,
time, date, expected assets loaded on the BOL, add alerts
regarding delays, view the queue and take action. For
example, at 614, the electronic BOL and manifest may be
selected to transfer that information to the driver from the
OEM (point of origin). At 616, a QR code may be created
for the transter. For example when the BOL and manifest 1s
transferred to the driver, a unique QR code may then be
created that can take the driver to a screen that display
wherein the driver may receive a prompt requesting entry of
phone number (see start of 620). Accordingly, the driver
using the driver device such as a tablet or mobile phone may
scan the QR code at 622 or at 624 go to the URL (e.g.,
ElecBOL.com) in web browser if, e.g., the camera did not
work to successiully scan the QR code at 622. If the QR
code scan was successiully scanned, the driver may receive
upon consent to track driver’s device a prompt with a URL
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to mput phone number 628 so, ¢.g., a text message 630 may
be sent to the phone with a link to the BOL information in
case the web browser 1s closed during the trip. Consent to
track the driver’s drive may be requested at 626. If consent
1s not given, the actual paper documents may need to be
relied on. If consent 1s given, then 628, 630, 632 may be
completed as noted above. Again, 1f there are 1ssues with
scanning the QR code, the driver may go to a URL as shown
at 624 and upon provide consent, may similarly receive a
prompt at 634 requesting entry of phone number to receive
a text message 636 and then, e.g., BOL and manifest
transferred to driver’s interface (screen) and the cloud.

[0086] Referring now to FIG. 13, FIG. 13 1s a block
diagram of a flowchart illustrating a method/system 700 of
processing transportation and shipping documents 1n transit,
according to embodiments. As shown therein, a dniver may
have multiple options to view the BOL, transfer the BOL to
another driver. FI1G. 13 1llustrates four examples of points to
view options for transfer. For instance, at guard shack 702
the driver can show the BOL or transfer the BOL to the
guard shack, or show/verily at weigh station 704 or with law
enforcement 706. The information could also be transterred
to another driver at 708. As noted at 710, the loaded assets
may be tracked via driver’s smart phone, tablet or existing
GPS device. Advantageously, these transiers may be com-
pleted via an 1n transit driver’s app on a mobile device of the
driver (web app).

[0087] When the dniver arrives at the supplier location
712, the transier process may begin and there may be
multiple stops and possibly multiple suppliers on a route.
When the driver arrives at, e.g., the first location confirmed
via a geolence 714, the queue list 1s selected updated for
status and the driver may be prompted to acknowledge
arrival and ready to transier the BOL at 716, at which point
a shipping clerk could select from the queue the BOL/
manifest they want to receive, verily/sign the BOL/receipt
718 and the signed documents sent back to the dnver via
email and stored 1n the cloud at 720.

[0088] Referring now to FIG. 14, FIG. 14 1s a block
diagram of a tlowchart illustrating a method/system 800 of
processing transportation and shipping documents, accord-
ing to another embodiment and showing various examples
of non-limiting scenarios therein. Again, the possible sce-
narios depicted therein are merely examples and not meant
to be limiting. For instance, the driver may arrive a guard
shack at 802 wherein a person may be present at which point
the driver may have the following non-limiting options 804 )
tull check 1n of electronic transfer of BOL and on-site
authorization, 803) on-site authorization based on visual of
BOL, and 806) verbal on site-authorization. As shown 1n
FIG. 14, during step 804 (full check-in), the driver may
show the QR code to, e.g., a guard who scans the QR code
or goes to the supplier queue list and selects the load and
BOL number. Also, upon the driver selecting, e.g., arrive, the
queues may be updated with arrived status and a shipping
clerk at the location may select transfer. The shipping
documents can then be reviewed and signed for acceptance,
tollowed by the shipping documents being emailed and
stored for all applicable parties 1n the cloud/database.

[0089] Alternatively at 810 of FIG. 14, the drive may
acknowledge via phone that the driver has arrived at the
destination and 1s ready to complete the transfer. As a further
example, 1f there 1s no person at the mitial guard shack 802,
the driver may swipe a key code for access or, e.g., employ
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video chat, as shown therein. Further non-limiting examples
of alternative scenarios are also depicted therein. For
instance, as depicted in the alternate process embodiment at
812, the driver may show the document receipt/QR code that
1s the link to the BOL and the gate attendant may scan the
QR code with a cell phone or with a handheld reader. Upon
successiul scanning, the BOL queue may be updated as
arrived. The BOL may be retrieved by selecting the corre-
sponding BOL from the queue, and upon successiul scan-
ning, the BOL queue 1s updated as arrived and stored for
historical data in the cloud.

[0090] Thus, as can be seen from the foregoing non-
limiting descriptions, embodiments of the invention can
advantageously provide more visibility to assets throughout
the supply chain, linking assets to an electronic BOL,
assigned assets to a BOL such that it can be determined
which particular assets (serialized parts) are on the trailer or
truck. Advantageously, this may be completed automatically
by sensors without human intervention to assign thereby
achieving a point-to-point hand off of serialized parts.
Advantageously, embodiments of the invention can assign a
particular serial number to each asset of assets that are the
same or ol a different type.

[0091] Thus, as can be seen from the foregoing descrip-
tions, the inventors have developed a unique method and
system of using an electronic bill of lading (BOL) using IoT
sensor devices to scan the tagged assets as the assets are
loaded into the trailer or truck, wherein the electronic BOL
1s also populated with the tagged asset information (e.g.,
serial numbers) with use of the IoT sensor devices. Embodi-
ments thus populate to the electronic BOL based on what
assets are actually being loaded onto the trailer or truck with
the use of the atore-described IoT sensor devices positioned
at the dock during loading. As described above, an ultra-high
frequency (UHF) RFID tag may be atlixed to each asset to
be loaded and when the tagged asset 1s loaded, the IoT
sensor devices read the tagged assets and assign those assets
to the particular trailer. While RFID sensors may be pre-
ferred, a Bluetooth beacon could be affixed to the vehicle
and as assets atlixed with a Bluetooth tag are loaded onto the
vehicle, the beacon could associate that particular asset
similar to the descriptions for the RFID sensors.

[0092] Embodiments can employ a driver’s device such as
a smart phone, tablet or other device with an internet
connection to, e.g., 1) transfer information to the BOL and
2) track the trailer via the driver’s device to the supplier and
along the journey.

[0093] For instance, according to embodiments, when a
driver drives 1ts trailer loaded with assets 1nto its destination
facility (e.g., supplier facility), a BOL 1s assigned to the
driver’s device at which point and upon consent by the
driver’s device can be tracked. As the driver gets closer to
the desired destination, the tracking may include more
frequent pinging to determine its location, such as pinging
every 30 minutes if 5 miles away, pinging every minute 1f
closer, and so forth. When the driver arrives at the destina-
tion of, e.g., the supplier a geofence can be entered thereby
creating a zone 1 which some action may now be taken.
More particularly, a geofence may be understood as a virtual
geographic boundary defined by, e.g., GPS, than enables
soltware to trigger a response when a device, such as a
mobile device, enters or leaves a particular arca. As a
non-limiting example, when the driver gets within 1 mile of
the supplier facility, 1t will trigger the supplier and advise
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that the supplier has an arriving trailer to receive, the driver
1s contacted and the supplier can now receive the electronic
paperwork which 1s then transferred by the driver.

[0094] As also described above the driver may get an alert
via a web browser or an electronic notification on the
driver’s phone or tablet that was 1nitially signed up for at the
loading facility. When the driver prompts and indicates to
transier the BOL at the destination, the shipping clerk can
advantageously pull up the BOL and verily receipt, with all
of the BOL and related shipping documentation advanta-
geously being all electronic. The shipping clerk may then
put the needed signatures 1n, verity receipt of the shipment
in database with the BOL and other relating shipping docu-
ments.

[0095] Advantageously, embodiment can transier the
BOL through QR code scans or other wireless scans such as
through the cloud, and also linking in, e.g., a GPS and
tracking where the BOL 1s also along the route via a driver’s
device. Typically a driver has a device, but the device 1s
separate and only visible to the driver’s employer. Here,
embodiments advantageously can add no additional hard-
ware to the driver 1 order for the driver’s device to be
tracked by a third part. Thus, embodiments can employ a QR
code for transfer of the information or Bluetooth NDS to
transier thereby eflectively enabling transfer of the BOL
wirelessly from start to finish.

[0096] FEmbodiments advantageously can link shipping
information to a tracking device (driver’s device such as
phone or tablet), but 1s not limited to a driver’s cell phone.
For example, open API may be employed to use additional
devices a driver may have such as a GPS tag and/or
something 1n the vehicle already that can pull location
information and link the electronic BOL to a specific device.
[0097] Accordingly, embodiments advantageously pro-
vide the loading of a truck or trailer with tagged assets which
are scanned upon loading such that exactly what 1s loaded on
the truck or trailer 1s 1dentified/known. An electronic BOL
can then be populated with that asset information, and the
BOL can be tracked via a driver’s device from start to finish
of the journey. Autonomous transier of the information can
occur on arrival without relying on the driver to indicate
arrival and 1nstead use geofences to indicate the arrival and
identification of arriving assets.

[0098] Accordingly, embodiments of the invention can
provide a method and system employing secure web-based
applications designed to, e.g., electronically handle and store
the BOL plus mformation, track the asset locations, and
provide visibility to the asset’s location to the OEM and
Suppliers. As described above, embodiments can address
various functional areas including but not limited to: INTE-
RIUS lane assignment creation/completion; driver receipt of
BOL plus; in-transit tracking; in-transit screen; driver trans-
fer; recipient’s receipt of BOL plus; and storage of BOL
plus. Embodiments may also provide actionable insights and
alerts to necessary parties of potential delays.

[0099] Set forth below are further details regarding vari-
ous examples and further possible embodiments of the
herein methods and systems.

INTERIUS Lane Assignment/Completion

[0100] According to embodiments and further to the above
descriptions, when a lane assignment 1s closed the BOL plus
documents may be created. In COS, these documents may
be stored 1n their respective queue list. The queue lists may
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be visible to the OEM and supplier based on the information
provided by the system. According to embodiments, the
OEM queue lists may be visible to the OEM only and
provide information into all closed outbound lane assign-
ments 1n the process. The OEM may have a queue list for all
BOL plus documents. It may also have its own set of
functionalities, as further described below. A Supplier queue
list may be viewable as a filtered list for inbound lane
assignments to that supplier only. It may include all BOL
plus documents for that supplier, except a manifest queue list
according to embodiments. Supplier queue list’s may also
have their own set of functionalities defined below.

[0101] As the lane moves through the process, it may be
tracked via the status of the lanes. The statuses may provide
needed or desired information for the end uses to take
actions. The statuses may include the mmformation set forth

below 1n Table 1.

TABLE 1

Example Statuses

Ready to Ship

In-Transit EBOL (electronic bill of lading)
In-Transit PW (paperwork)

Arrnived

Transfer Pending

Delivered

Complete

[0102] Further to above, the OEM may have a queue list
for each of the BOL plus documents. The functionality may
be different for each queue list. For example, the user may
be able to push a text for a manifest, but not for a specific
document according to some embodiments. These lists may
be populated via the closing of a lane assignment, and
documents may be viewable 1n the queue until recerved by
the Supplier. At this point, the mnformation could be moved
to a history list where the mformation 1s stored including
signature. This list could have functional buttons such as
“transier” used to start the transier process; “view/print”
used to view/print existing documents for, ¢.g., that column;
and “push” used to push a test with a link to the manifest to
the driver’s provided number.

[0103] Non-limiting examples of manifest fields include
Manifest number; OEM origin; Number of stops; Expected
ship date; Expected arrival at the final-destination; Status;
Manifest; BOL’s Transfer manifest; Push manifest; and
others based on customer’s needs.

[0104] Similarly, non-limiting examples of fields in the
OEM BOL Queue list include: Manifest Number; BOL
Number; Origin; Ship Date; Expected Arrival; Destination;
Status; VleW/Prmt BOL; and others based on customer or
other shipping needs.

[0105] A Supplier BOL Queue List may show any inbound
shipments the supplier has coming 1n and can have func-
tional buttons such as “view” wherein the driver can view
documents that are planning to come to their facility; and
“recerve” which could be greyed out until the driver makes
the transier to the receiving party. The BOL Queue List can
include Manifest number; BOL number; Origin, Ship date,
Expected arrival; Destination; Status; View/Print BOL;
Receive BOL; and other fields based on customer or other
shipping needs.

[0106] When a driver arrives at a facility to pick up their
trailer, the drniver may proceed to a shipping clerk. The
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shipping clerk may initiate the transier process by selecting
the “Transfer” button on the manifest queue list. This waill

ecnable the tracking process and the electronic transier of
documents.

[0107] Once the shipping clerk selects the “Transier”
button, a QR code may be created for the driver to scan with
their smart device. The QR code may be displayed on the
screen or kiosk, and act as a secure and direct link to the
BOL plus for the driver. The screen may display a QR Code
(direct link to electronic documents); a Manifest Transier
Number (which may be a unique randomly generated num-
ber); and a URL (1input URL for the driver to go to 1f the QR
code will not scan). The screen may then display a QR Code,
which 1s a direct link to the electronic documents; a Manifest
Transter Number, which 1s typically a umique randomly
generated number; and a URL to mput for the drniver to go
to 11 the QR code will not scan, as noted above. As shown
above with respect to the embodiment of FIG. 12, options
that may be followed from this screen: 1) Driver success-
tully acquires the QR Code; or 2) Driver goes to the URL
listed. Upon successtul scan of the QR Code, the driver may
be prompted to provide consent for track such as via a
consent screen. The driver may have the option to select
“ves” or “no”, as well as view the terms and conditions of
the tracking solution. If the driver selects Yes, the driver can
be taken to the phone number mnput screen 900 as shown in
FIG. 15. The status can then update to “In-Transit EBOL”
and the driver can mput their phone and select submiut.

Selecting submit can lead to the “In-Transit” Tracking
Screen 950 shown 1n FIG. 16.

[0108] When the driver 1s taken to the “In-Transit” screen
950 the driver may be sent an automated text to their device
with a link to the “In-Transit” screen 950. This link 1s so the
driver can have access 1f the driver closes the browser and
losses the website. The phone number 1s advantageously
stored on the back end, so an OEM clerk may have the
ability to “Push” the text message back to the driver 1f they
delete the text. The clerk does not have access to seeing the
number according to embodiments. If the driver does not
want to provide their number and selects “I do not Consent™,
there may be a warning screen that pops up and indicated,
e.g., “You will be unable to recover the electronic BOL
information 1f you close the browser. Are you sure you want
to proceed? ‘Yes’ or ‘No.”” If the dniver Selects “No” and
does not give consent to tracking, the driver may be
prompted with an are you sure message. If the driver the
driver selects “Yes” the driver may be prompted with, e.g.,
“You are not following standard procedure. Please gather
necessary printed paperwork.” The OEM’s COS may then
be alerted to print paperwork and the lane flagged as not
being tracked. The status may then be “In-Transit-PW.” IT
the driver selects “No” the driver may be taken back to the
consent screen and follow the process from there.

[0109] If the driver’s device 1s unable to scan the QR code
for any reason, the driver may have the option to go to a yet
to be determined URL to manually transfer the BOL plus
information. The yet to be determined Website can follow
the foregoing according to embodiments: First, the driver
may enter the URL and taken to a page, such as an FlecBOL
screen 960 shown 1n FIG. 17. The driver may input a unique
randomly generated manifest number from the screen and
click submit. Upon entering the manifest number, the driver
may be taken to a consent screen and follow thereof.
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[0110] Upon acceptance of tracking for the lane, embodi-
ments may be employed to track the driver’s device’s
location. Location update rates may be dependent on the
distance from the end destination (if possible) and a non-

limiting example of GPS ping rates i1s set forth below 1n
Table 2

TABLE 2
Distance from
Destination
(miles) Ping Rate Accuracy
0 < 49 5 minutes Real-time

50 < 99 10 minutes Real-time
100 < 200 20 minutes Real-time
200< 30 minutes +/=10 miles

[0111] Referring again to the exemplary In-Transit screen
950 of FIG. 16, screen 950 may be a secure, unique webpage
to the particular lane for the driver to use to navigate through
their shipping information. Each displayed button may have
a specific function to the driver as noted therein. For
istance, “View Next BOL” may download/open a PDF of
the BOL for the next stop and can be used for verification;
“Transfer Next BOL” may begin the transfer process for the
next BOL; “View Full Manifest” may pull up a list of all
BOL’s for the manifest; “View Remaining Manifest” may
pull up a list of all BOL’s for the manifest.

[0112] Throughout the transit process for a load, the driver
may handofl the trailer to another driver. This may not
happen often, especially in direct shipments. However,
embodiments may follow the same process as the initial
transfer with, e.g., the 1mtial driver selecting “ITransier
Manifest to Driver” in their In-transit Screen. This may
generate a QR code, as similarly described for the initial
driver receipt. The new driver may scan the QR code and
tollow the same process as the mnitial driver detailed above.
If the drivers are unable to meet in person the BOL infor-
mation will be able to be transferred via text, email or 1n a
similar manor.

[0113] When the driver arrives at a supplier, the dniver
may transier the electronic paperwork to the supplier. For
example, upon driver arrival within the geofence of the
supplier property the status of the BOL plus may change to
“arrtved” for that supplier. The driver’s “in-transit” screen
may then be prompted with you have arrived at your
destination, and the driver can then transier the BOL plus to
the supplier. If the driver 1s not within the geofence of the
Supplier, the driver may be prompted with “You are not at
within the geofence of the correct destination. Are you sure
you want to proceed?” If the driver indicates yes, the BOL
plus Queue List may be updated with a functional receive
button. If the driver indicates no, the website may go back
to the in-transit screen. If the driver 1s within the geofence
of the Supplier, the driver may begin the transier process.
Thus, the BOL plus queue list may be updated with a
functional receive button, and the status changed to indicate
the arrival. Once the driver has transferred the documenta-
tion, the shipping clerk may then select the receive BOL
button. The BOL information may be made viewable for the
shipping clerk. The shipping clerk may then “Accept” or
“Reject” the BOL. If the shipping clerk “Accepts” the BOL
the clerk may sign for 1t. If the shipping clerk “Rejects” the
BOL then it may goes back to the driver’s list. Once the
driver has successtully transferred the BOL plus, the driver
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may be prompted to email the signed paperwork back to the
shipping company. All BOL plus paperwork for the entire
lane could also be e-mailed to the shipping company.

[0114] The BOL plus history may be stored in INTERIUS
Database 101 for historical purposes with the signee and
other information for applicable parties such as the OEM,

Supplier and Trucking Company.

[0115] Accordingly, embodiments of the disclosure solve
numerous problems and create over the road visibility for
tractor trailers 1n a highly scalable fashion. Some problems
that may be solved advantageously include elimination of
hard copies or actual paperwork of the BOL plus; more
accurate BOL’s using Io'T sensor acquisition to populate the
BOL plus details, such as material, quantity, etc.; traceability
and recovery of BOL plus details, wherein lost paperwork no
longer becomes an 1ssue; historical access to all BOL’s; and
a common platform to accept localization from any existing
GPS platform by any carrier, providing visibility to all
trailers 1n one platform.

[0116] Moreover, embodiments can leverage a mobile
device to provide tracking/localization and thus introduce a
scalable eflicient and economical way to obtain over the road
localization i real-time. It 1s noted that the industry has
struggled to find a way to install or provide the needed
infrastructure to equip trailers and/or drivers to provide
accurate and current real time location data. By using a
mobile device and connecting contents to a trailer, trailer to
driver visibility may be enabled with, e.g., the company/
driver’s acceptance of a BOL and acceptance of any privacy
terms.

[0117] Sull further, in addition to providing an option for
localization that leverages a cellular enabled mobile device,
embodiments of the platform may be constructed in such as
way that will accept trailer location from any GPS device
through a common API and data transmitted via cellular
communication protocols, thereby advantageously allowing
for the tracking of all associated trailers 1n one common
platform.

[0118] According embodiments of the disclosure may
provide additional value and advantages by, e.g., providing
an option for over the road wvisibility that leverages a
common platform, e.g., GPS and cellular enabled mobile
devices; allowing for the aggregation of any form of GPS
over the road visibility through a universally available API;
allowing both large and small carriers to participate with
mimmal barrier to participation; providing visibility to trail-
ers over the road to both the shipper and designee for all
associated shipments; and providing a gateway to proactive
decision making based off of autonomous digitized data,
among other advantages and benefits.

[0119] Logic", as used herein, may include but 1s not
limited to hardware, firmware, software and/or combina-
tions of each 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
other circuit components. Logic may also be fully embodied
as software. Where multiple logics are described, it may be
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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.

[0120] Furthermore, the logic(s) presented herein {for
accomplishing various methods of systems described herein
may be directed towards improvements 1 existing com-
puter-centric or internet-centric technology that may not
have previous analog versions. The logic(s) may provide
specific functionality directly related to structure that
addresses and resolves some problems 1dentified herein. The
logic(s) may also provide significantly more advantages to
solve these problems by providing an exemplary mventive
concept as specific logic structure and concordant function-
ality 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.

[0121] Accordingly, in some embodiments, a method of
processing transportation documentation using an electronic
bill of lading comprises identifying in a structure a plurality
of different assets to be loaded; wherein each asset of the
plurality of different assets 1s of a known 1dentification and
includes a RFID tag, and all RFID tags of the plurality of
different assets are not the same. The method also comprises
identifving a selected structural opening of a plurality of
structural openings to be utilized with loading of the plu-
rality of diflerent assets onto a vehicle, wherein each struc-
tural opening of the plurality of structural openings 1s
equipped with an RFID portal including a reader antenna,
and each RFID portal includes at least power, sensitivity,
mode and ofl settings; and individually, tuning the power,
sensitivity and mode settings of the RFID portal of the
selected structural opening based on the known i1dentifica-
tion of the plurality of assets and RFID tags utilized 1n the
selected structural opening such that the reader of the RFID
portal of the selected structural opening reads the RFID tag
of the plurality of different assets, and obtain asset details
including asset serial number thereby reading and identify-
ing the assets loaded onto the vehicle. The method further
comprises populating the electronic bill of lading and asso-
ciated shipping documents with the obtained asset details of
the assets loaded onto the vehicle using the portal of the
selected structural opening; and tracking the assets loaded
onto the vehicle 1n route to a destination with use of a
driver’s device, wherein the populated electromic bill of
lading 1s transierred to the driver’s device.

[0122] In some embodiments, the structural openings are
dock doors, and the method further comprises i1dentifying
iactive dock doors not recerving the assets, and individu-
ally, tuning each RFID portal of the 1mnactive dock doors to
the off setting or reduced power and sensitivity settings in
order to conserve resources.

[0123] In some embodiments, the assets include automo-
tive asset.
[0124] In some embodiments, the portal includes a reader

antenna configured to transmit an interrogation signal, and
cach RFID tag includes a tag antenna configured to receive
the interrogation signal and, in response to receirving the
interrogation signal, provide an i1dentification (ID) response
representing an identity of the respective RFID tag, and
turther dynamically tuning the power, sensitivity and mode
settings.
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[0125] In some embodiments, the method further com-
prises mitiating a lane assignment for the selected dock door
and 1dentifying the selected dock door as active.

[0126] In some embodiments, the asset details further
comprise at least one of asset material, asset size, quantity,
tag location, tag type, tag model and tag chip type.

[0127] In some embodiments, a QR code 1s provided for
the driver to scan to transfer the populated electronic bill of
lading to the driver’s device.

[0128] In some embodiments, the method further com-
prises upon arrival at the destination transierring the popu-
lated electronic bill of lading to a shipping clerk at the
destination for verification of shipment.

[0129] In some embodiments, the driver’s device 1s a
mobile phone or tablet.

[0130] In some embodiments, the populated electronic
BOL further comprises associated shipping documentation
all 1n paperless form.

[0131] In some embodiments, a system for processing
transportation documentation using an electromic bill of
lading comprises a plurality of different assets configured to
be loaded; wherein each asset of the plurality of different
assets 1s of a known 1dentification and includes a RFID tag,
and all RFID tags of the plurality of different assets are not
the same; and a plurality of RFID portals. The system 1s
configured to identily a selected structural opening of a
plurality of structural openings to be utilized with loading of
the plurality of different assets onto a vehicle, wherein each
structural opening of the plurality of structural opemings 1s
equipped with an RFID portal including a reader, and each
RFID portal includes at least power, sensitivity, mode and
ofl settings. The system 1s also configured to individually,
tune the power, sensitivity and mode settings of the RFID
portal of the selected structural opening based on the known
identification of the plurality of assets and RFID tags
utilized 1n the selected structural opening such that the
reader of the RFID portal of the selected structural opening
reads the RFID tag of the plurality of different assets, and
obtain asset details including asset serial number thereby
reading and 1dentifying the assets loaded onto the vehicle.
The system 1s further configured to populate the electronic
bill of lading with the obtained asset details of the assets
loaded onto the vehicle using the portal of the selected
structural opening; and to track the assets loaded onto the
vehicle 1n route to a destination with use of a driver’s device,
wherein the populated electronic bill of lading 1s transterred
to the driver’s device.

[0132] In some embodiments, the structural openings are
dock doors, and the system 1s further configured to 1dentily
inactive dock doors not receiving the assets, and individu-
ally, tune each RFID portal of the 1nactive dock doors to the
ofl setting or reduced power and sensitivity settings 1n order
to conserve resources.

[0133] In some embodiments, the assets include automo-
tive assets.
[0134] In some embodiments, the portal includes a reader

antenna configured to transmit an nterrogation signal, and
cach RFID tag includes a tag antenna configured to receive
the interrogation signal and, in response to receiving the
interrogation signal, provide an i1dentification (ID) response
representing an 1dentity of the respective RFID tag, and the
system 1s further configured to dynamically tune the power,
sensitivity and mode settings.
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[0135] In some embodiments, the system 1s configured to
initiate a lane assignment for the selected dock door and
identify the selected dock door as active.

[0136] In some embodiments, the asset details further
comprise at least one of asset material, asset size, quantity,
tag location, tag type, tag model and tag chip type.

[0137] In some embodiments, the system 1s configured to
provide a QR code for the driver to scan to transier the
populated electronic bill of lading to the driver’s device.

[0138] In some embodiments, upon the vehicle arrival at
the destination, the system i1s configured to transfer the
populated electronic bill of lading to a shipping clerk at the
destination for verification of shipment.

[0139] In some embodiments, the driver’s device 1s a
mobile phone or tablet.

[0140] In some embodiments, the populated electronic
BOL further comprises associated shipping documentation
all 1n paperless form.

[0141] In some embodiments, a method of dynamic radio
frequency identification (RFID) modulation comprises 1den-
tifying 1n a structure a plurality of different assets to be
loaded or unloaded; wherein each asset of the plurality of
different assets 1s of a known 1dentification and includes a
RFID tag, and all RFID tags of the plurality of different
assets are not the same. The method also comprises 1dent-
tying a selected structural opening of a plurality of structural
openings to be utilized with unloading or loading of the
plurality of different assets, wherein each structural opening,
of the plurality of structural openings 1s equipped with an
RFID portal including a reader, and each RFID portal
includes at least power, sensitivity, mode and ofl settings;
and individually, dynamically tuning the power, sensitivity
and mode settings of the RFID portal of the selected
structural opening based on the known 1dentification of the
plurality of assets and RFID tags utilized in the selected
structural opening such that the reader of the RFID portal of
the selected structural opening reads every RFID tag of the
plurality of different assets to avoid missed reads.

[0142] In some embodiments, the method further com-
prises 1dentifying time and date a transport vehicle 1s arriv-
ing at the selected structural opening for the unloading or
loading and performing the individually, dynamically tuning
at the time and date.

[0143] In some embodiments, the structural openings are
dock doors and the method further comprises i1dentifying
which selected structural openings of the plurality of struc-
tural openings are inactive and not receiving a transport
vehicle for the plurality of different assets to be loaded onto
or ofl of the transport vehicle at the time and date, and
individually, dynamically tuning each RFID portal of the
iactive dock doors to the off setting or reduced power and
sensitivity settings 1n order to conserve resources.

[0144] In some embodiments, the assets include assets
include automotive assets.

[0145] In some embodiments, the assets include contain-
ers for automotive parts.

[0146] In some embodiments, the structure includes at
least one of a warchouse, a supplier facility and a manufac-
turing facility.

[0147] In some embodiments, the portal includes a reader
antenna configured to transmit an interrogation signal, and
cach RFID tag includes a tag antenna configured to receive
the interrogation signal and, in response to receirving the
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interrogation signal, provide an i1dentification (ID) response
representing an identity of the respective RFID tag.

[0148] In some embodiments, the portal includes two
reader antennas.

[0149] In some embodiments, the dynamically tuning fur-
ther comprises initiating a lane assignment for a selected
dock door and 1dentifying the selected dock door as active.
[0150] In some embodiments, the dynamically tuming fur-
ther comprises 1dentiiying content of the assets to be loaded
or unloaded, wherein the content comprises at least one of
asset material, asset size, quantity, tag location, tag model
and tag chip type.

[0151] In some embodiments, the dynamically tuning fur-
ther comprises evaluating the content of the assts 1n com-
bination with an environmental 1dentification (ID) indicating
environmental factors, wherein the environmental factors
include at least one of temperature, humidity, and activity at
an adjacent door.

[0152] Insome embodiments, an edge device management
system for dynamic radio frequency identification (RFID)
modulation comprises a plurality of different assets config-
ured to be loaded or unloaded; wherein each asset of the
plurality of different assets 1s of a known 1dentification and
includes a passive RFID tag, and all passive RFID tags of the
plurality of different assets are not the same. The edge device
management system also comprises a plurality of RFID
portals including a reader; wherein the edge device man-
agement system 1s configured to identily a selected struc-
tural opening of a plurality of structural openings to be
utilized with loading or unloading the plurality of different
assets, wherein each structural opening of the plurality of
structural openings 1s equipped with an RFID portal of the
plurality of RFID portals including a reader, and each RFID
portal includes at least power, sensitivity, mode and ofl
settings; and wherein the edge device management system 1s
further configured to individually, dynamaically tune the
power, sensitivity and mode settings of the RFID portal of
the selected structural opening based on the known 1denti-
fication of the plurality of assets and RFID tags utilized 1n
the selected dock door such that the reader of the RFID
portal of the selected structural opening reads every RFID
tag of the plurality of diflerent assets to avoid missed reads.
[0153] In some embodiments, the edge device manage-
ment system 1s further configured to i1dentily time and date
a transport vehicle 1s arriving at the selected structural
opening and perform the individually, dynamically tuning at
the time and date.

[0154] In some embodiments, the structural openings are
dock doors and the edge device management system 1is
turther configured to identity which structural openings of
the plurality of structural opening are inactive and not
receiving a transport vehicle for the plurality of different
assets to be loaded onto or ofl of the transport vehicle at the
time and date, and individually, dynamically tune each RFID
portal of the mactive dock doors to the off setting or reduced
power and sensitivity settings 1n order to conserve resources.

[0155] In some embodiments, the assets include automo-
tive assets.
[0156] In some embodiments, the assets include contain-

ers for automotive parts.

[0157] In some embodiments, the portal includes a reader
antenna configured to transmit an interrogation signal, and
cach RFID tag includes a tag antenna configured to receive
the interrogation signal and, in response to receiving the
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interrogation signal, provide an i1dentification (ID) response
representing an identity of the respective RFID tag.

[0158] In some embodiments, the portal includes two
reader antennas; and the edge device 1s configured to com-
municate with the plurality of RFID portals.

[0159] In some embodiments, the edge device manage-
ment system 1s configured to receive production demand
data, asset data and transportation data.

[0160] In some embodiments, the system 1s further con-
figured to mitiate a lane assignment for a selected dock door
and 1dentitying the selected dock door as active.

[0161] In some embodiments, the system 1s further con-
figured to identily content of the assets to be loaded or
unloaded, wherein the content comprises at least one of asset
matenal, asset size, quantity, tag location, tag model and tag
chip type.

[0162] In some embodiments, the system 1s further con-
figured to evaluate the content of the assts 1n combination
with an environmental i1dentification (ID) indicating envi-
ronmental {factors, wherein the environmental factors
include at least one of temperature, humidity, and activity at
an adjacent door.

[0163] 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, soitware, or a combination thereol. 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.

[0164] 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-
sonal Digital Assistant (PDA), a smart phone or any other
suitable portable or fixed electronic device.

[0165] Also, a computer may have one or more mput and
output devices. These devices can be used, among other
things, to present a user interface. Examples ol 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 input information
through speech recognition or in other audible format.

[0166] Such computers may be interconnected by one or
more networks 1n any suitable form, including a local area
network or a wide area network, such as an enterprise
network, and mtelligent network (IN) or the Internet. Such
networks may be based on any suitable technology and may
operate according to any suitable protocol and may include
wireless networks, wired networks or fiber optic networks.

[0167] 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
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may be compiled as executable machine language code or
intermediate code that 1s executed on a framework or virtual
machine.

[0168] In this respect, various inventive concepts may be
embodied as a non-transitory 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.

[0169] The terms “program™ or “‘software” may be used
herein to refer to any type of computer code or set of
computer-executable instructions that can be employed to
program a computer or other processor to implement various
aspects ol embodiments as discussed above. Additionally, 1t
should be appreciated that according to one aspect, one or
more computer programs that when executed perform meth-
ods of the present disclosure need not reside on a single
computer or processor, but may be distributed in a modular
fashion amongst a number of different computers or pro-
cessors to implement various aspects of the present disclo-
SUre

[0170] 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-
ticular abstract data types. Typically the functionality of the
program modules may be combined or distributed as desired
in various embodiments.

[0171] Also, data structures may be stored in computer-
readable media in 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
tor the fields with locations 1n a computer-readable medium
that convey relationship between the fields. However, any
suitable mechanism may be used to establish a relationship
between mnformation 1n fields of a data structure, including
through the use of pointers, tags or other mechanisms that
establish relationship between data elements.

[0172] 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. Moreover, the description and illustration of any
preferred embodiments/aspects of the disclosure are an
example and the disclosure 1s not limited to the exact details
shown or described.

[0173] Although disclosed systems and methods are 1llus-
trated and described herein with reference to preferred
embodiments and specific examples thereof, 1t will be read-
1ly apparent to those of ordinary skill in the art that other
embodiments and examples may perform similar functions
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and/or achieve like results. All such equivalent embodiments
and examples are within the spirit and scope of the present
disclosure and are contemplated hereby. Additionally, all
clements, features, steps, etc., disclosed herein may be used
in any combinations.

What 1s claimed 1s:

1. A method of processing transportation documentation
using an electronic bill of lading comprising:

identifying 1n a structure a plurality of diflerent assets to
be loaded; wherein each asset of the plurality of dii-
ferent assets 1s of a known 1dentification and includes
a RFID tag, and all RFID tags of the plurality of
different assets are not the same;

identifying a selected structural opening of a plurality of
structural openings to be utilized with loading of the
plurality of different assets onto a vehicle, wherein each
structural opening of the plurality of structural open-
ings 1s equipped with an RFID portal including a reader
antenna, and each RFID portal includes at least power,
sensitivity, mode and ofl settings;

individually, tuning the power, sensitivity and mode set-
tings of the RFID portal of the selected structural
opening based on the known identification of the plu-
rality of assets and RFID tags utilized 1n the selected
structural opening such that the reader of the RFID
portal of the selected structural opening reads the RFID
tag of the plurality of different assets, and obtain asset
details including asset serial number thereby reading
and 1dentitying the assets loaded onto the vehicle; and

populating the electronic bill of lading and associated
shipping documents with the obtained asset details of
the assets loaded onto the vehicle using the portal of the
selected structural opening; and

tracking the assets loaded onto the vehicle 1in route to a
destination with use of a driver’s device, wherein the
populated electronic bill of lading is transferred to the
driver’s device.

2. The method of claim 1, wherein the structural openings
are dock doors, and the method further comprises 1dentify-
ing 1nactive dock doors not receiving the assets, and 1ndi-
vidually, tuning each RFID portal of the mactive dock doors
to the ofl setting or reduced power and sensitivity settings in
order to conserve resources.

3. The method of claim 2, wherein the assets include
automotive assets.

4. The method of claim 1, wherein the reader antenna 1s
configured to transmit an interrogation signal, and each
RFID tag includes a tag antenna configured to receive the
interrogation signal and, 1n response to receiving the inter-
rogation signal, provide an identification (ID) response
representing an identity of the respective RFID tag, and
further dynamically tuning the power, sensitivity and mode
settings.

5. The method of claim 3, further comprising 1nitiating a
lane assignment for the selected dock door and identifying
the selected dock door as active.

6. The method of claim 5, wherein the asset details further
comprise at least one of asset material, asset size, quantity,
tag location, tag type, tag model and tag chip type.

7. The method of claim 6, wherein a QR code 1s provided
for the driver to scan to transter the populated electronic bill
of lading to the driver’s device.
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8. The method of claim 7, further comprising upon arrival
at the destination transferring the populated electronic bill of
lading to a shipping clerk at the destination for verification
of shipment.

9. The method of claim 8, wherein the driver’s device 1s
a mobile phone or tablet.

10. The method of claim 9, wherein the populated elec-
tronic BOL further comprises associated shipping documen-
tation all 1n paperless form.

11. A system for processing transportation documentation
using an electronic bill of lading comprising:

a plurality of different assets configured to be loaded;
wherein each asset of the plurality of different assets 1s
of a known 1dentification and includes a RFID tag, and
all RFID tags of the plurality of diflerent assets are not
the same:

a plurality of RFID portals;

wherein the system 1s configured to identily a selected
structural opening of a plurality of structural openings
to be utilized with loading of the plurality of diflerent
assets onto a vehicle, wherein each structural opening
of the plurality of structural openings 1s equipped with
an RFID portal including a reader, and each RFID
portal includes at least power, sensitivity, mode and ofl
settings;

wherein the system 1s configured to individually, tune the
power, sensitivity and mode settings of the RFID portal
of the selected structural opeming based on the known
identification of the plurality of assets and RFID tags
utilized 1n the selected structural opening such that the
reader of the RFID portal of the selected structural
opening reads the RFID tag of the plurality of different
assets, and obtain asset details including asset serial

number thereby reading and identifying the assets
loaded onto the vehicle;

wherein the system 1s configured to populate the elec-
tronic bill of lading with the obtained asset details of
the assets loaded onto the vehicle using the portal of the
selected structural opening; and
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the system 1s further configured to track the assets loaded
onto the vehicle in route to a destination with use of a

driver’s device, wherein the populated electronic bill of
lading 1s transierred to the driver’s device.

12. The system of claim 11, wherein the structural open-
ings are dock doors, and the system 1s further configured to
identily inactive dock doors not receiving the assets, and
individually tune each RFID portal of the mactive dock
doors to the ofl setting or reduced power and sensitivity
settings 1n order to conserve resources.

13. The system of claim 12, wherein the assets include
automotive assets.

14. The system of claim 11, wherein the portal includes a
reader antenna configured to transmit an interrogation sig-
nal, and each RFID tag includes a tag antenna configured to
receive the interrogation signal and, 1n response to receiving
the interrogation signal, provide an identification (ID)
response representing an identity of the respective RFID tag,
and the system 1s further configured to dynamically tune the
power, sensitivity and mode settings.

15. The system of claim 13, wherein the system 1s
configured to mnitiate a lane assignment for the selected dock
door and identify the selected dock door as active.

16. The system of claim 15, wherein the asset details
further comprise at least one of asset material, asset size,
quantity, tag location, tag type, tag model and tag chip type.

17. The system of claim 16, wherein the system 1s
configured to provide a QR code for the driver to scan to
transier the populated electronic bill of lading to the driver’s
device.

18. The system of claim 17, wherein upon the vehicle
arrival at the destination, the system 1s configured to transfer
the populated electronic bill of lading to a shupping clerk at
the destination for verification of shipment.

19. The system of claim 18, wherein the driver’s device
1s a mobile phone or tablet.

20. The system of claam 19, wherein the populated
clectronic BOL further comprises associated shipping docu-
mentation all 1n paperless form.
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