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DESCRIPTION

Field

[0001] The present disclosure relates to intermodal asset associations in the shipping industry
as well as bi-modal and tractor/trailer associations when considered to be subsets of
intermodal asset associations.

Description of the Related Art

[0002] Intermodal Freight Transport (IFT) involves the transportation of freight in an
intermodal container or vehicle, using multiple modes of transportation (rail, ship, and truck),
without handling of the freight itself when changing modes. IFT reduces cargo handling, and
improves security, reduces damage and loss, and allows freight to be transported faster.
US20140152422 A1 discloses a method for interacting with a vehicle that includes controlling
interaction with the vehicle based on receipt of a signal by a component on the vehicle, and
generating the signal based on biometric data entered via a portable communications device
proximate the vehicle. The entered biometric data may be verified as biometric data of a driver
of the vehicle prior to generating the signal. The controlled interaction with the vehicle may be
maintaining a brake lockout mechanism coupled to at least one brake of the vehicle in a locked
state until the signal is received and/or maintaining at least one door of the vehicle in a locked
state until the signal is received. US20140125501 A1 discloses a method and system related to
container identification through an electrical receptacle and plug associated with the container
of an intermodal freight transport system is disclosed. According to one embodiment, a method
includes coupling an electrical power plug of a container and an electrical power receptacle of
a transport vehicle. Also, the method includes activating a tracking device of the container
through a switch and actuator coupling. Further, the method includes verifying an identity of
the container upon coupling the electrical power plug to the electrical power receptacle through
an identification tag of the container and an electronic reader.

[0003] In IFT, shipping assets are frequently paired together throughout a supply chain. In the
typical IFT supply chains, shipping containers are unloaded from ships and stored in a terminal
or yard. The container is identified manually or using scanning technology when it is offloaded
from the ship. The container is loaded onto a chassis and then prepared for transport via truck,
rail, barge, or other vessel. The container is associated with the truck or other means of
transportation before exiting the terminal. The container/truck association may be completed
manually or by Optical Character Recognition (OCR) technology or the like. The
container/truck association is generally reliable and error-free, thereby allowing accurate
tracking of containers and trucks. Additionally, trailers, e.g., a container that is permanently
affixed to its chassis, are trackable in a similar way. The term "container" as used herein is
meant to encompass both containers that are either affixed to a chassis or are not affixed but
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can be carried by or coupled to a chassis.

[0004] The typical supply chain associated with the use of trailers is in general limited to over-
the-road shipping and can be explained with reference to its two most typical use cases: Full
Truck Load (FTL) and Less than Full Truckload (LTL).

[0005] In FTP shipments, a container is loaded at a particular location from where a tractor
picks it up and drives it directly to the place, where it will be unloaded, or to an intermediate
point, where the container may be dropped off for another tractor to continue the journey.

[0006] LTL carriers use "hub and spoke" operations, in which local terminals are the spokes
(e.g., 'end of line") and larger more central terminals are the hubs or Distribution Centers.
Spoke terminals collect local freight from various shippers and consolidate that freight onto
enclosed containers (affixed to or coupled to a chasis) for transporting to the delivering or hub
terminal where the freight will be further sorted and consolidated for additional transporting. In
most cases, the end of line terminals employs local drivers who start the day by loading up
their containers and sending them out on deliveries. Then, when the container is empty the
local driver begins making pickups and returns to the terminal for sorting and delivery next day.

[0007] Bi-modal transport is an extension of the use of trailers that allow containers to not only
be transported over the road, but also on rail. Bi-modal, uses specialized trailers that can go on
rail and utilize flat cars that permit Trailer Overt Flat Car (TOFC) shipping. Bi-modal transport
enables FTL shipments to switch between over-the-road and rail transport similarly to the ways
containers do, thus enabling the inherit savings associated with rail transport for long distance
trips.

Summary

[0008] The invention is defined by the independent claims. Preferred embodiments are defined
in the dependent claims.

[0009] Disclosed embodiments provide the ability to assign, manage and use intermodal, bi-
modal and tractor/trailer asset associations between shipping assets.

[0010] In accordance with illustrated embodiments, these associations may include
container/truck associations, chassis/container associations, chassis/truck associations,
tractor/trailer associations, associations for generator sets ("gensets") and refrigerated
containers.

Brief Description of the Figures
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[0011] The above and other aspects, features, and advantages of the present disclosure will
become more apparent in light of the following detailed description when taken in conjunction
with the accompanying drawings in which:

FIG. 1 is a schematic drawing of disclosed embodiment of an intermodal asset identification
and association system.

FIG. 2 is an illustration of one implementation of components of the disclosed embodiments of
an intermodal asset identification and association system including a master device and slave
device.

FIG. 3 is an illustration of constituent components of a slave device in accordance with
disclosed embodiments of an intermodal asset identification and association system.

Detailed Description

[0012] Embodiments of the present disclosure will be described herein below with reference to
the accompanying drawings. In the following description, well-known functions or constructions
are not described in detail to avoid obscuring the present disclosure in unnecessary detail.

[0013] Chassis are assets that typically sit in a container terminal, yard or rail ramp and when
needed are connected (coupled) to a towing truck and using a container lift crane, are loaded
with a container and transported via road or rail or barge or vessel to the destination. The
chassis and container combination may then be left at the destination for loading or unloading
of cargo. Sometime later, the towing truck returns and couples to the chassis again and tows
the chassis container combination back to the depot/yard etc. where the container may be
loaded to a ship or stored in the yard and the chassis is returned to its storage location. For the
purpose of streamlining an explanation of the disclosed embodiments, the chassis will be
considered the master asset and the truck will be considered the slave asset; however, it
should be understood that this is not the only configuration, as explained herein.

[0014] Conventionally, in the IFT industry, individual chassis are not associated with either a
container resting on the chassis or a truck coupled to the chassis. Thus, tracking of chassis is
unreliable, particularly in terminals that rely solely on manual association. Similarly, gensets
attached to containers, particularly refrigerated containers, are not reliably associated with
trucks and are not properly tracked. Moreover, use of Optical Character Recognition (OCR)
technology is unreliable with regard to identification and tracking of chassis and gensets. With
Chassis, the design is such that the main structural beams of the chassis, that usually have the
chassis |ID painted onto, are well inboard from the side of the container side. That is, the
chassis beams (and thus ID) are obscured from OCR cameras plus these beams ae usually
covered in road dirt. Reading the genset ID is less an issue of obscurity and more about the
limited range of reading angles of the OCR and the unusual position of the genset ID.



DK/EP 3286048 T3

[0015] The inability to reliably track chassis and gensets creates several issues in the shipping
industries. Significantly, chassis and genset management companies cannot properly allocate
chassis and genset inventory to terminals and shipping yards. Using conventional systems and
technology, companies are only aware of the location of their chassis and gensets if the units
are properly associated with a truck or container when leaving a terminal. Thus, companies are
generally unaware if a chassis or genset has left a terminal and who/what company has taken
the equipment. As a result, chassis and genset inventory levels cannot be accurately
monitored at terminals and the location of units cannot be accurately determined.

[0016] Further, the chassis and genset management companies are often unaware of the
length of time that each unit is in use and the particular trucking company that is using each
unit. Hence, it is difficult for the management company to properly invoice the equipment users
(e.g., trucking companies) or to assess demurrage and late charges when chassis and gensets
are not returned on time.

[0017] Unauthorized use of trailers or incorrect association of truck to trailer results in both
rerouting issues and safety risks. For example, in the event a trailer is not yet authorized for
travel, there may be warehouse equipment/personnel actively loading a trailer while a truck
driver is attempting to hook up and drive away; this can result in potential safety incidents.
Likewise, rerouting issues are caused by incorrect association of truck and trailer, which
common in intermodal or domestic transportation.

[0018] To address these issues and to improve management of shipping assets, a system,
methodologies and components are provided for tracking and identifying users of chassis,
gensets, and other assets associated with the shipping industry. Thus, in accordance with
illustrated embodiments, a system, methodologies and components are provided that enable
the ability to assign, manage and use intermodal asset associations between shipping assets,
for example, container/truck associations, chassis/container associations, chassis/truck
associations, associations for gensets, and refrigerated containers, etc.

[0019] The solution provides locating, monitoring, tracking and truck/towing association of
container chassis, and gensets at container ports, yards, rail ramps, on ships or wherever such
assets are managed, transported, held, stored or transshipped, through the use of wireless
and Radio Frequency (RF) technology. The solution allows owners and managers of such
assets to maintain a real time inventory count, their location and the state of use, whether in
tow or in storage and the identity of the vehicle doing the towing.

[0020] Disclosed embodiments provide an intermodal asset identification and association
apparatus and system for tracking shipping assets. The apparatus and system enable tracking
and management of shipping assets via wireless technology. FIG. 1 is a schematic drawing of
disclosed embodiment of an intermodal asset identification and association system. As shown
in FIG. 1 a master device 100 is coupled to and in combination with a backend system
communicating 110 via at least one communication network 120. The backend system 110
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may include at least one server 115 running software on at least one processor 125 that
enables the management and recording of data in one or more memories 130 including one or
more databases 135. The data stored in these databases 135 may include data indicating
identification of master devices 100 (and slave devices in some implementations) and shipping
assets to which those devices are specific, e.g., a truck, a container, a generator set
("genset™), or a rail car.

[0021] Additionally, the databases 135 may include data communicated to the backend system
110 from master devices 100 as well as third party data providers and supply chain partners
140. As a result, the backend system may also include an interface to one or more of the
providers and partners to facilitate data communication between the backend system 110 and
the providers and partners 140. For example, the backend system 110 may be configured to
communicate with one or more shipping databases administered by one or more shipping
facilities, carriers, etc., to identify pairing of shipping assets.

[0022] In accordance with at least one implementation, each of the master devices 110 may be
configured to report pre-selected data to the backend system 110 via the one or more
communication networks 120, for example, the Internet, intranets, one or more wireless
networks, e.g., a Wireless Local Area Network (WLAN), etc.

[0023] It is conventionally understood and known that motor carriers operating in interstate,
intrastate and foreign commerce are required to register various information with the shipping
ports and terminals where they receive cargo. The National Motor Freight Traffic Association
(NMFTA) assigns the Standard Carrier Alpha Code (SCAC), a unique two-to-four-letter code
used to identify transportation companies, and publishes the Directory of SCACs. NMFTA also
assigns the Standard Point Location Code (SPLC), a numeric coding system designed to
identify points in North America that originate and receive transportation with their geographic
locations. Additionally, NMFTA produces SPLC Online, an internet-based system for retrieval of
SPLC data.

[0024] Thus, it should be understood that the backend system 110 includes software that
stores and analyzes SCAC and SPLC data including but not limited to a driver's company's
SCAC code, company name, address, contact information, motor carrier permit number or
Department of Transportation (DOT) number, a list of ports which a driver is registered, etc.

[0025] Thus, in accordance with at least one embodiment, the backend system may be
running software that enables or is coupled to intermodal data systems for truck registries,
appointments, dispatching, chassis rental billing and Maintenance and Repair (M&R) (e.g.,
EMODAL®). In this way, the backend system 110 may be configured to provide equipment
statuses and data sharing capabilities across a supply chain.

[0026] FIG. 2 is an illustration of one implementation of components of the disclosed
embodiments of an intermodal asset identification and association system including a master
device 100 and slave device 145. In such an implementation, the master device 100 and the



DK/EP 3286048 T3

optional slave device 145 may cooperate and be coupled wirelessly or wired to provide
communication between the two devices via. Thus, the master device 100 and the slave device
145 may be configured to use various wireless transmission protocols to communicate with
one another and other components within the system. Alternatively, they may be configured to
communicate using fixed communication lines coupled to the components via cables or other
signal transfer lines and/or wirelessly.

[0027] As illustrated in FIG. 2, the master device 100 may be configured to be attached to a
master shipping asset 200, e.g., a chassis. However, the master asset 200 may be any
shipping asset, including, but not limited to, a truck, a container, a generator set ("genset”), or
a rail car. In one implementation, the master device 100 may be attached at a forward position
of the asset 200.

[0028] In this implementation of the master device 100 illustrated in FIG. 2, the master device
100 may include a housing 150 that may include at least a Global Positioning System (GPS)
transceiver 155, a cellular modem 160, and a computer processor 165 running software used
to control the other components included in the housing 150. The master device 100 may
include a short range radio frequency interface 172, which may be configured to communicate
with radio frequency sensors within a predetermined range of the short range radio frequency
interface 172. The interface 172 may utilize Near Field Communication (NFC) technology to
communicate with other equipment such as NFC enable mobile devices, Radio Frequency
Identification Data (RFID) tags, etc. The master device 100 may further comprise a motion
sensor 170, a digital radio 175, such as a ZIGBEE® device, and/or an impact sensor.

[0029] Thus, the master device 100 may include components that are conventionally
understood to use electromagnetic fields to transfer data, to identify and track RFID tags or
sensors attached to objects. The tags contain electronically stored information. Depending on
the implementation, the tag may be powered by electromagnetic induction from magnetic fields
produced near the reader, i.e., the short range radio frequency interface 172. For example, it
may collect energy from the interrogating radio waves emitted by the interface 172 and act as
a passive transponder. Other types of tags may have a local power source such as a battery.

[0030] Thus, in accordance with at least one embodiment, the system may be implemented
using Near Field Communication (NFC) technology or BLUETOOTH® technology to obtain
identification and tracking data and using software to map or associate the identification and
tracking data to registration data.

[0031] Since, conventionally, every truck driver is required to register with the shipping ports
they visit, disclosed embodiments can associate chassis identification data with truck data
and/or driver data when the chassis is taken from a terminal.

[0032] In accordance with at least one embodiment, driver ID data may be obtained via NFC
interrogation by the maser device 100 of a RFID tag attached to a driver ID badge, keys to the
driver's truck, or attached to or included within a driver's mobile phone. Likewise, in
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accordance with at least one embodiment, truck ID data may be obtained by via NFC
interrogation by the master device 100.

[0033] In accordance with the disclosed embodiment of FIG. 2, the system may also include a
seven way connector or gladhand connector lockout mechanism 180 and/or an audible alarm
185.

[0034] Further, the master device components may be powered by a power supply 182 which
may be implemented as a battery, e.g., a rechargeable battery that may be recharged
whenever the asset is coupled to charge source, e.g., voltage running on a connector or by
solar energy inbuilt to the master or connected to the master as a separate powering source.

[0035] It should be understood that the components of the master device 100 are coupled to
one another to facilitate communication and cooperation to provide the disclosed functionality.

[0036] The audible alarm 185 may be configured to generate an audible alarm if the master
device 100 and/or the seven way connector lockout mechanism 180 is physically tampered
with.

[0037] Alternatively, the audible alarm 185 may sound if the seven way or gladhand connector
is connected to a truck without a user first requesting an unlock signal verification from the
backend system (illustrated in FIG. 1) as discussed herein.

[0038] The seven way connector or glad hand lockout mechanism 180 may be implemented
as part of the master device 100 or a separate device that communicates to the master device
100 via wired connection or wireless connection (as option component 180 of the master
device 100 is indicated in dashed lines). Thus, in accordance with at least one embodiment,
the lockout mechanism 180 can be a physical device or software implemented as part of the
master device 100 that physically prevents a driver from connecting a truck's seven way or
gladhand connector to a shipping asset, e.g., chassis or trailer, unless it is unlocked. In this
way, the interaction of the master device 100 and the lockout mechanism 180 controls coupling
of the truck to a chassis or a trailer.

[0039] The lockout mechanism 180 may be implemented in part as a physical cover that
clamps around/over a chassis or trailer seven way or gladhand connector that would impede or
prevent its mating from a truck from attaching to a corresponding connector on the shipping
asset, e.g., a chassis or trailer. In this way, the lockout mechanism 180 may impede or prohibit
the driver from connecting to and towing the chassis or trailer. The lockout mechanism 180
may also include a mechanical mechanism or a hydraulic mechanism, activated by a small
motor or actuator or any means to release the cover so the user can attach the truck
connector.

[0040] To unlock the lockout mechanism 180, a driver may be required to input a code or key
to facilitate unlocking of the mechanism. This may include, for example, one or more of a
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number of mechanisms such as use a NFC enabled device, e.g., an NFC enabled mobile
phone or card, brought into close proximity to the master device 100 or the lockout device 180.

[0041] This configuration and cooperation enables the master device 100 and/or lockout
device 180 to relay RFID tag data or phone identification data (e.g. A-subscriber phone
number), to the backend software system 110 illustrated in FIG. 1. This enables the backend
system 110 to identify, verify and record identification data of the driver and/or truck and obtain
authorization to allow the master device 100 to send a signal to the lockout device/mechanism
180 to be unlocked, e.g., unlocking the cover over the seven way or gladhand connector 180
so the driver can connect the truck to the asset. When the implementation is configured to data
transmission via a driver's mobile phone, a Short Message Service (SMS) message may be
sent by the mobile phone or the master device 100 with a serial number or identification
number of the master device 100 or lockout device 180 to the backend server. Once a driver's
and/or truck's identity has been verified and authorization has been confirmed by the backend
system 100, the system may transmit a SMS, UDP or TCP message back to the master device
100 to unlock the lockout device 180.

[0042] That is, a user, e.g., driver may place his NFC-enabled phone or NFC card in close
proximity to the master device 100 with the optional inbuilt or separate locking mechanism 180
and the master device 100 may facilitate verification and authorization via communication with
the backend system 110. Following authorization, the backend system 110 may transmit a
signal to trigger an audible tone emitted from the master device 100 or the lighting up of an
indicator light on the master device 100 as an indication that the driver is authorized to connect
to and tow the chassis or trailer. If the does not attempt to obtain verification or if this
verification fails, an audible tone (different than that emitted to indicate authorization) may be
triggered and emitted from the master device 100 as long as the seven way or gladhand
connector is connected.

[0043] It should be understood that at least one embodiment of the system may operate
without the use of a slave device. In such an implementation. The master device 100 could
interact with a RFID tagged badge or NFC enabled mobile device of a driver to provide
necessary information to obtain authorization to tow the device. Optionally, such an
implementation could unlock the lockout device 180 without the use of a slave device 185.

[0044] However, as mentioned above, and optionally illustrated in FIG. 2, in accordance with
one embodiment implementation, the system may also include an optional slave device 145
(as those devices 145 is indicated in dashed lines) that may be mounted on a slave asset. FIG.
3 is an illustration of constituent components of a slave device in accordance with disclosed
embodiments.

[0045] The slave asset 205 may be, for example, a truck or any other shipping asset,
including, but not limited to a chassis, a trailer, a container, a genset, or a rail car. As illustrated
in FIG. 4, the slave device 145 may be mounted on a slave asset 205 and comprise housing
210 that includes a power supply 215 that may be implemented as a self-contained solar
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battery device or a coupling to an external supply of power, e.g., powered by the asset 205 to
which it is attached. Thus, the slave device 145 need not require a wired power source for
operation. The slave device 145 further comprises a radio frequency device 220 for
transmitting identifying information relating to the slave device 145 and a radio frequency
sensor 225.

[0046] It should be understood that the components of the slave device 145 are coupled to
one another to facilitate communication and cooperation to provide the disclosed functionality.

[0047] The radio frequency device 220 may transmit the identifying information continuously or
at preselected intervals. The radio frequency device 220 may also transmit the identifying
information by request. The slave device 145 may be, for example, as illustrated in FIG. 2,
mounted at a rearward position of the asset, e.g., a truck so as to be in close proximity to the
master device 140 when the chassis is connected to the truck.

[0048] Such a configuration enables detection of the radio frequency sensor 225 by the short
range radio frequency interface 172 of the master device 100 (see FIG. 2). In this way, the
master device 100 can report detection of the slave device 145 to the backend system 110
(see FIG. 1) via the cellular modem included in the master device 100. In turn, the backend
system 110 can interface and communicate with shipping databases to associate the master
asset with the slave asset 205.

[0049] In one potential implementation for use in a chassis or trailer truck pairing, the master
device 100 may be connected to a seven pin wiring harness on a chassis. The master device
100 may be configured to detect a signal, e.g., voltage, in the harness, and thus can determine
if the chassis is connected to a truck. The master device 100 may further be configured to
initiate operating modes when a connection between the chassis and truck is detected. For
instance, the master device can initiate a reporting schedule or trigger connected or
disconnected events.

[0050] The reporting schedule (frequency) or reporting trigger, may be driven by operational
conditions. For example, if the chassis is stationary and not connected to a truck it may report
periodically every day or week or month etc. If the master detects movement, whether
powered/coupled or not, it may report more frequently such as every four hours as well as
report a 'start of move' message and 'end of move' message upon cessation of movement. If
the chassis is coupled/connected to a truck, yet another frequency may be initiated including
turning the master device on full power in order to maintain/manage communications with the
driver or the truck or with the backend. If the chassis is coupled to a truck and moving at speed
that may result in another reporting schedule, maybe every hours for example. If an impact
has occurred yet another frequency may be initiated etc.

[0051] Therefore, the short range radio frequency interface (172 of FIG. 2) may only be
activated when a connection between the master asset 200 and the slave asset 205 is
detected. As a result, battery power may be preserved within a slave device (145 illustrated in
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FIG. 2).

[0052] It should be noted that the connection between the master asset 200 and the slave
asset 205 would likely occur in a shipping yard in the presence of many other shipping assets
205. As a result, the master device 100 may detect multiple slave devices 145 within range of
the short range radio frequency interface 172. Thus, the master device 100 may be configured
to identify the correct slave device 145 (i.e. the slave device paired to the master device)
based on the strength of the radio frequency signal emanating from the slave device 145.
Further, the master device 100 may be configured to detect the movement speed of the slave
device 145, thereby confirming the correct pairing of the master device 100 and the slave
device. If the master detects multiple slaves, it may use other factors to determine which the
right one is. One factor may be speed - while stationary the master may see say 3 slaves but
then at say 30 mph it will see only one and that will be the one it's paired with. Furthermore,
sometimes chassis are mounted on chassis for long term use and in such case the pairing can
be manually associated in the backend software. Furthermore, the driver may have the ability
to input via mobile phone the IDs of the things he wants associated and that is recorded and
managed thereafter in the backend software.

[0053] Still further, it should be understood that the master device 100 may be configured to
identify a plurality of slave devices 145 pertaining to a shipping container, a genset mounted
thereon and coupled to a chassis connected to a truck. Thus, the slave devices 145 may be
mounted on the container, genset, and truck, while the master device is mounted on the
chassis. In such a scenario, the master device 145 may be configured to identify and transmit
location information for the slave devices of the container, genset, and truck to the backend
system 110 so that shipping managers can identify the location of and initiate invoicing for the
container, genset, and chassis based on the signal transmission of the master device 100.

[0054] In this way, an owner of a particular chassis can determine that the particular chassis is
associated with a particular truck as soon as the assets are connected. Thus, the chassis
owner can more easily track the location of the chassis and initiate billing of the trucking
company for use of the chassis.

[0055] However, it should be noted that the disclosed embodiments are not limited to the
pairing of a chassis or trailer with a truck. The association of the slave and master asset may
include, but is not limited to a coupling of a container and a genset; a container and a chassis;
and a chassis and a genset. Further, although the disclosed embodiments have been
explained above in terms of a chassis as the master asset 200, the master device 100 may be
coupled to any type of shipping asset. Similarly, although the slave asset 205 is defined as a
truck, the slave device 145 may be coupled to any type of shipping asset. For example, the
disclosed embodiments are particularly useful for coupling of gensets and chassis because
some IFT companies with gensets attach gensets to chassis and use genset transponders to
track the chassis genset pair.

[0056] For example, tracking of shipping assets is greatly improved and owners can allow for
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widespread use of assets with the knowledge that they can always locate and assign assets
and invoice correctly for asset use.

[0057] Disclosed embodiments of the intermodal asset association system defined herein have
significant utility over the prior art. For example, depending on the implementation of the
components of the master and slave devices there is no requirement for a continuous power
source for transmitting information to the backend system. More specifically, the master device
may be configured to only communicate with the backend system when a connection between
a master asset and a slave asset is detected. Thus, maintenance costs may be reduced as the
master device only uses power when a connection is detected.

[0058] While the disclosure has been shown and described with reference to certain preferred
embodiments thereof, it will be understood by those skilled in the art that various changes in
form and detail may be made therein without departing from the spirit and scope of the
disclosure.

[0059] For example, the short range radio frequency interface 172 on the master device 100
illustrated in FIG. 2 may be replaced by any known communication device suitable for
detecting a slave device 145 within proximity to the master device 100.

[0060] It should be understood that, in accordance with at least one embodiment, a chassis or
trailer specific device may include a tag that includes chassis or trailer ID data and a driver's
mobile phone may be NFC enabled and may run dedicated software that interrogates the tag
of the chassis or trailer specific device to obtain chassis or trailer ID data. Further, in
accordance with at least one embodiment, truck ID data and chassis or trailer ID data may be
obtained by software running on a driver's NFC-enabled mobile device via NFC interrogation of
a tag specific to the driver's truck and the tag specific to the chassis coupled to the truck at the
terminal. Thus, in one implementation the software running on the driver's NFC-enable mobile
device could communicate with the backend system (110 illustrated in FIG. 1) to provide the
necessary identification, verification, recordation and authorization. In such an implementation,
the NFC-enabled mobile device could communicate with the master device to enable coupling
of equipment. Such communication may be performed through NFC communications or SMS
communications between the devices.

[0061] In such implementations, authorization may be indicated on the master device by
triggering a switch from a red light (no authorization) to a green light (authorization) or (as
explained above) audible tones to denote authorization or coupling without authorization.

[0062] Disclosed embodiments solve a technical problem that shipping containers and other
shipping assets gate out for delivery to customers, for example, and identification of neither the
chassis container sits on nor the genset attached to it get captured. This results in the owner of
those assets having no knowledge of their whereabouts, which makes it very difficult to plan
and load balanced assets across an IFT network to meet demand. Conventionally, this has
resulted in additional assets being purchased to meet location demand while the same assets
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sit underutilized in an unknown or wrong location. Furthermore, the owner of the chassis and
genset often needs to invoice the trucking company or other party for the use of the asset and
for demurrage or late charges associated with not returning the asset on time. This has always
been a problem for containers, the most visible of the assets in the intermodal supply chain,
but is even more of a problem for the owners of associated paired assets such as chassis and
gensets for the reasons outlined above.

[0063] The disclosed embodiments provide a technical solution for this problem and improve
the ability of the asset owner to locate and invoice fully for the use of these assets with a clear
audit trail. This technical solution includes associating the assets with each other to provide a
better picture of the asset movement and assist with the billing and demurrage invoicing.

[0064] This technical solution is implemented in a number of different ways including coupling
detection, asset identification via NFC interrogation, an asynchronous communication to
minimize power use, and associated authorization and security mechanisms.

[0065] For example, coupling detection is enabled by the master device being configured to
detect when there is voltage on a conventional seven pin wiring harness of the chassis,
indicating that it is connected to a truck and ready for or being towed. This allows the device to
initiate certain operating modes such as switching on a particular reporting schedule, or trigger
connected/disconnected events.

[0066] Likewise, truck identification via short range RF interface, RFID and NFC interrogation
enables a slave device on a truck, which couples with the chassis, to be detected by the
chassis device and the truck ID reported to the backend software. The backend software would
then interface with a public or private truck ID database of truck IDs/reg to identify which truck
has picked up the chassis and thus be able to associate the chassis with the truck for that
particular move. This technical solution is particularly useful to asset owners because it
facilitates initiating billing of a trucking company for the use of the chassis and greatly improves
the auditing trail.

[0067] Further, by implementing the communication from the master device to the backend
system in an asynchronous manner, power usage is minimized. This technical implementation
maximizes return on investment for the master device on each chassis, because the master
device needs to continue to report location and other data for as long as possible and ideally
for the life of the chassis. This is challenging because the chassis need not have a power
source to power the master device; thus, the master device may need to rely on a battery to
keep reporting.

[0068] To the contrary, if the master device were configured to continuously scan on the RF
channel for any truck mounted RF sensors, it would very quickly use up a battery. Disclosed
embodiments overcome that by not initiating wireless scanning until a master device has
detected power on the chassis harness which is energized only when connected to a truck.
Thus, when the master device detects power on the connected harness, it will switch on the RF
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scanner or similar interrogation components explained above to look for nearby slave devices.
As explained above, it may detect none or some sensors and may then use an elimination
process to select the correct slave device, e.g., truck. This can be performed based on signal
strength and potentially coupled with movement speed so that there is a high degree of
confidence.

[0069] As well as triggering the coupling of a truck, the connection to the chassis wiring
harness also provides an opportunity for the device battery to be charged during the full
connection time.

[0070] It should be understood that RFID is the process by which items are uniquely identified
using radio waves, and NFC is a specialized subset within the family of RFID technology.
Specifically, NFC is a branch of High-Frequency (HF) RFID, and both operate at the 13.56
MHz frequency. NFC is designed to be a secure form of data exchange, and an NFC device is
capable of being both an NFC reader and an NFC tag. This unique feature allows NFC devices
to communicate peer-to-peer. Thus, it should be understood that the term "RFID"
encompasses an NFC implementation as well as other RFID implementations.

[0071] Furthermore, although the foregoing text sets forth a detailed description of numerous
embodiments, it should be understood that the legal scope of the invention is defined by the
words of the claims set forth at the end of this patent. The detailed description is to be
construed as exemplary only and does not describe every possible embodiment, as describing
every possible embodiment would be impractical, if not impossible. One could implement
numerous alternate embodiments, using either current technology or technology developed
after the filing date of this patent, which would still fall within the scope of the invention.
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Patentkrav

1. Fremgangsmade til at associere et understel eller en anhaenger med en lastbil,
som forbindes med understellet eller anhangeren, og at tilvejebringe information
til en server (115), som indikerer forbindelsen for at pabegynde en association
mellem lastbilen og understellet eller anhaengeren, hvilken fremgangsmade
omfatter:

at indhente, med en master-indretning (100) koblet til understellet eller
anhangeren, lastbil- og chauffgridentificeringsdata ved at foretage til en
slave-indretning (145), som er koblet til lastbilen og i neerheden af master-
indretningen, en RFID-forespgrgsel af et maerke eller en indretning
associeret med lastbilen og chauffgren for at indhente lastbil- og
chauffgridentificeringsdata;

at kommunikere, med master-indretningen (100), lastbil- og chauffar-
identificeringsdataet til en server (115) i et backend-system (110), hvor
serveren kgrer software, som identificerer, verificerer og registrerer
chauffgr- og lastbilidentificeringsdataet, associerer lastbilen med
understellet eller anhangeren i backend-systemet (110), og opnar en
tilladelse til, at chauffgren kan forbinde lastbilen med understellet eller

anhangeren; og

som reaktion pd@ modtagelse af tilladelsen i master-indretningen (100) fra
serveren (115) efter overfgrsel af lastbil- og chauffgridentificeringsdataet,
at 13se en spaerremekanisme (180) op, som daekker en 7-vejs- eller
gladhand-kobling, som forbinder lastbilen med understellet eller
anhangeren, hvor master-indretningen og slave-indretningen er omfattet i
et intermodalt system til identificering og association af enheder, som
associerer enheder med hinanden i backend-systemet (110).

2. Fremgangsmaden ifglge krav 1, hvor indhentningen af lastbil- og
chauffgridentificeringsdataet anvender master-indretningen (100) koblet til
understellet eller anhaengeren og inkluderer en granseflade, som kontakter en
NFC-aktiveret mobilindretning associeret med chauffgren, som kommunikerer

med master-indretningen (100) for at tilvejebringe lastbil- og
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chauffgridentificeringsdata.

3. Fremgangsmaden ifglge krav 1 eller 2, hvor spaerremekanismen (180) er en
sparremekanisme med en 7-vejs- eller gladhand-kobling.

4. Fremgangsmaden ifglge et hvilket som helst foregdende krav, hvor, nar
fremgangsmaden til at associere omfatter at associere understellet med lastbilen,
som forbindes til understellet, foretages indhentningen af lastbil- og
chauffgridentificeringsdata som reaktion pa detektering af strgm pa en kabelstang
af understellet, som kun tilfgres strgm, nar kabelstangen er forbundet til en
lastbil.

5. Fremgangsmaden ifglge et hvilket som helst foregdende krav, yderligere
omfattende generering af en alarm (185), hvis der er pillet fysisk ved

spaerremekanismen.

6. Fremgangsmaden ifglge et hvilket som helst af krav 1 til 5, yderligere
omfattende generering af en alarm (185), hvis en 7-vejs- eller gladhand-kobling
til understellet er forbundet med lastbilen, uden chauffgren fgrst har modtaget
tilladelse til at forbinde lastbilen med understellet eller anhangeren.

7. Fremgangsmaden ifglge krav 5 eller 6, hvor alarmen (185) er en lydalarm.

8. Fremgangsmaden ifglge et hvilket som helst foregaende krav, hvor
spaerremekanismen (180) er inkluderet i master-indretningen (100) associeret
med og fastgjort til den forreste del af understellet eller anhaengeren.

9. Fremgangsmaden ifglge et hvilket som helst foregaende krav, hvor
spaerremekanismen (180) fysisk forhindrer chauffgren i at forbinde lastbilens 7-
vejs- eller gladhand-kobling med understellet eller anhaengeren.
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10. Fremgangsmaden ifglge et hvilket som helst foregdende krav, hvor
spaerremekanismen (180) inkluderer en fysisk afdeekning, som spaender
omkring/over en 7-vejs- eller gladhand-kobling pa et understel eller en anhanger
for at forhindre forbindelse af 7-vejs- eller gladhand-koblingen af lastbilen og

understellet eller anhaangeren.

11. Trackingsystem omfattende organ til at udfgre fremgangsmaden ifglge et

hvilket som helst foregdende krav.

12. Systemet ifglge krav 11, hvor associationen mellem master- (100) og slave-
indretningen (145) angiver en af en understel/lastbil-association,
anhaenger/lastbil-association, container/lastbil-association, understel/container-
association, understel/lastbil-association eller en association for mindst et

generatorsaet/kglecontainer.
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