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FREIGHT NETWORK SYSTEM USING MODULARIZED TRAILERS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001]  This application claims benefit of priority to each of (i) U.S. Patent Application
No. 15/721,686, filed September 29, 2017, and (ii) Provisional U.S. Patent Application
No. 62/562,346, filed September 22, 2017; the aforementioned priority applications being

hereby incorporated by reference in their respective entirety.

BACKGROUND
[0002] Freight and shipping are integral aspects of modern society. However, freight

services are often implemented for large scale operations, making it more difficult to

accommodate deviations to planned freight schedules.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 illustrates a freight system that utilizes modularized trailers.

[0004] FIG. 2 illustrates an example network computer system to implement a freight
system such as described with an example of FIG. 1.

[0005] FIG. 3 illustrates a method for operating a network computer system to provide
a freight service, according to one or more examples.

[0006] FIG. 4 illustrates a computer system upon which aspects described herein may
be implemented.

[0007] Throughout the drawings, identical reference numbers designate similar, but
not necessarily identical elements. The figures are not necessarily to scale, and the size of
some parts may be exaggerated to more clearly illustrate the example shown. Moreover,
the drawings provide examples and/or implementations consistent with the description.
However, the description is not limited to the examples and/or implementations provided

in the drawings.

DETAILED DESCRIPTION

[0008] Examples provide for a computer system that receives a freight request from a

shipper, where the freight request specifies a destination for a load of the shipper. The
computer system implements a selection process to select a freight operator to haul a

corresponding trailer of the trailer module from a location of the shipper to a destination.
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The trailer module may be monitored using information transmitted from the trailer, to
determine when the trailer is picked up and/or delivered at the destination.

[0009] One or more examples described herein provide that methods, techniques, and
actions performed by a computing device are performed programmatically, or as a
computer-implemented method. Programmatically, as used, means through the use of
code or computer-executable instructions. These instructions can be stored in one or more
memory resources of the computing device. A programmatically performed step may or
may not be automatic.

[0010] Additionally, one or more examples described herein can be implemented
using programmatic modules, engines, or components. A programmatic module, engine,
or component can include a program, a sub-routine, a portion of a program, or a software
component or a hardware component capable of performing one or more stated tasks or
functions. As used herein, a module or component can exist on a hardware component
independently of other modules or components. Alternatively, a module or component
can be a shared element or process of other modules, programs, or machines.

[0011] Moreover, examples described herein can generally require the use of
specialized computing devices, including processing and memory resources. For example,
one or more examples described may be implemented, in whole or in part, on computing
devices such as servers, desktop computers, cellular or smartphones, personal digital
assistants (e.g., PDAs), laptop computers, printers, digital picture frames, network
equipment (e.g., routers), wearable computing devices, and tablet devices. Memory,
processing, and network resources may all be used in connection with the establishment,
use, or performance of any example described herein (including with the performance of
any method or with the implementation of any system). For instance, a computing device
coupled to a data storage device storing the computer program and configured to execute
the program corresponds to a special-purpose computing device. Furthermore, any
computing systems referred to in the specification may include a single processor or may
be architectures employing multiple processor designs for increased computing
capability.

[0012]  Furthermore, on or more examples described herein may be implemented
through the use of instructions that are executable by one or more processors. These
instructions may be carried on a computer-readable medium. Machines shown or
described with figures below provide examples of processing resources and computer-

readable mediums on which instructions for implementing examples described can be
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carried and/or executed. In particular, the numerous machines shown with examples
described include processor(s) and various forms of memory for holding data and
instructions. Examples of computer-readable mediums include permanent memory
storage devices, such as hard drives on personal computers or servers. Other examples of
computer storage mediums include portable storage units, such as CD or DVD units, flash
memory (such as carried on smartphones, multifunctional devices or tablets), and
magnetic memory. Computers, terminals, network enabled devices (e.g., mobile devices,
such as cell phones) are all examples of machines and devices that utilize processors,
memory, and instructions stored on computer-readable mediums. Additionally, examples
may be implemented in the form of computer-programs, or a computer usable carrier
medium capable of carrying such a program.

[0013]  Alternatively, one or more examples described herein may be implemented
through the use of dedicated hardware logic circuits that are comprised of an
interconnection of logic gates. Such circuits are typically designed using a hardware
description language (HDL), such as Verilog and VHDL. These languages contain
instructions that ultimately define the layout of the circuit. However, once the circuit is
fabricated, there are no instructions. All the processing is performed by interconnected
gates.

[0014] FIG. 1 illustrates a freight system that utilizes modularized trailers, according
to one or more examples. In more detail, a freight system 100 implements modularized
trailers which a shipper can preload. The preloaded trailer can be assigned to a freight
operator using selection criteria that includes proximity of available freight operators to
the site of the preloaded trailer. By enabling shippers to generate freight requests for
modularized preloaded trailers, the freight system 100 allows for freight operators to
receive assignments of freight requests, without a requisite of the freight operator having
a trailer to carry the load of the shipment request. Rather, the freight system 100 can
select the freight operator on behalf of the shipper, from a pool of operators who would,
under conventional approaches, have otherwise worked with carriers to receive pre-
scheduled deliveries using trailers of the carrier which the freight operator would have to
also load. As examples enable individual freight operators to receive assignments without
the freight operators being required to provide trailers, the pool of available freight
operators can also be expanded. With a greater number of freight operators, the shipper

can receive a more cost-efficient experience from freight operators or carriers.
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[0015]  As described by various examples, a freight system 100 can be implemented as
a network service, using a computer system 110 and multiple distributed trailer modules
120. Additionally, the freight system 100 can utilize, or otherwise communicate with
computing devices operated by users (e.g., shippers and freight operators). In particular,
the freight system 100 may provide a shipper interface, from which a shipper can
generate a freight request for a pre-loaded trailer 122. For example, a shipper can interact
with an ‘app’ on the shipper’s mobile device in order to schedule a freight delivery for an
unplanned load. The freight delivery may be planned using a trailer 122 which is
provided to the shipper, either before or after the shipper makes the freight request. For
example, the shipper may store and/or have ability to use the trailer 122 when needed, but
the trailer 122 may be owned by a third entity. While the shipper may retain trailers 122
on-site, such trailers may be managed by the computer system 110, using respective
trailer modules 120 that are mounted or otherwise affixed to an interior of the respective
trailer. Rather than schedule a freight vehicle carrying a trailer, the freight system 100
enables the shipper to utilize a modularized trailer 122 that can be made available to a
larger number of freight operators. Likewise, freight operators can operate independently,
without acquiring expensive equipment such as a freight trailer.

[0016] By way of example, FIG. 1 illustrates the computer system 110 monitoring a
freight operator that operates a freight vehicle 12 to approach an available pre-loaded
trailer 122A at a shipper’s facility 22. As described in greater detail, the freight operator
may be monitored by the computer system 110 for timely arrival. The freight operator
may also be monitored to ensure the freight operator locates the correct pre-loaded trailer
122 A. The monitoring performed by the computer system 110 may include providing the
freight operator with information and content for locating the pre-loaded trailer 122 A. For
example, the computer system 110 may have an established communication link with a
mobile device of the freight operator in order to communicate information to the freight
operator about the location and identifier of the pre-loaded trailer 122A.

[0017]  As another example, FIG. 1 shows the computer system 110 monitoring
another freight operator and vehicle 14 to haul a hitched trailer 122B away to a
destination specified by the freight request. The computer system 110 can monitor the
progress of the freight trailer to ensure, for example, that the trailer 122B arrives in a
timely manner at the destination.

[0018]  According to examples, freight system 100 includes multiple trailers 122,

corresponding trailer modules 120, and multiple mobile devices operated by freight
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operators and/or shippers. Each trailer module 120 may correspond to specialized
equipment, mounted or otherwise provided within the trailer 122, to enable the computer
system 110 to remotely monitor the trailer 122. In some examples, the trailer modules 120
are housed as a fixture within the trailer 122. Alternatively, the trailer modules 120 may
be individually attached to the interior of the trailer, as needed by the shipper or freight
operator. For example, the trailer modules 120 may be charged for power and then
coupled to a base station within the interior of the trailer 122 once the trailer is loaded and
made ready for pick up.

[0019] In some examples, each trailer module 120 includes a satellite receiver 132 to
obtain position information (e.g., a Global Positioning System or (GPS)), a set of sensors
134 to detect a physical state (e.g., packed, partially packed, fully packed, etc.) of an
interior of the trailer 122, and a wireless transceiver 136 to exchange communications
with the computer system 110. The trailer module 120 may also include a power source,
such as a battery or a connection to an external power source. In operation, the trailer
module 120 may utilize or receive control parameters to implement energy conservation
optimizations. For example, the trailer module 120 may modulate the frequency by which
communications with the computer system 110 are made. The frequency of the
communications may be modulated based on, for example, a physical state of the trailer
122 (e.g., loaded, unloaded, partially loaded), a location of the trailer 122, and/or an
operating condition or parameter of the freight vehicle that is to haul the trailer 122. For
example, the trailer module 120 may utilize sensors 134 (e.g., optical or interior sensing,
accelerometer, gyroscope) or its satellite receiver 132 to detect when the freight vehicle
begins hauling the trailer 122. Alternatively, the trailer module 120 may use the sensors
134 and/or satellite receiver 132 to determine when the freight vehicle is at a suitable
highway speed for arriving at the destination of the corresponding freight request on time.
The sensors 134 and/or satellite receiver 132 may also be used by the computer system
110 and/or trailer module 120 to detect if the freight operator is not operating the freight
vehicle safely. In an example, the computer system 100 and/or trailer module 120
monitor the location of the trailer module 120, as well as characteristics of movement as
detected by one or more sensors 134 (e.g., accelerometer, gyroscope) of the trailer
module 120, to detect markers of unsafe driving. For example, the computer system 110
and/or trailer module 120 may use the location and sensor data of the trailer module 120
to detect when the corresponding freight vehicle made an abrupt speed or direction

change, or when the freight vehicle made a left turn in a crowded region. As an addition
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or variation, the computer system 110 and/or trailer module 120 may use the sensors 134
to detect an abnormal shift in the cargo of the trailer 122 during transport. In such an
example, the computer system 110 and trailer module 120 may trigger a notification to be
sent to the freight operator’s device.

[0020]  As an addition or variation, the trailer module 120 may detect indicators of
when the freight vehicle is on time with respect to the destination of the freight request. In
such cases, the trailer module 120 may power down or otherwise switch to a low power
mode to conserve batteries, with check-ins of the trailer module 120 occurring a
maximum time apart (e.g., several minutes). When the computer system 110 detects that
the freight vehicle has fallen behind schedule, the trailer module 120 may be alerted, and
more frequent check-in may occur to monitor whether the freight operator can catch up
and be on time. Additionally, the trailer module 120, and/or computer system 110 may
increase the frequency by which the trailer module 120 is used when, for example, the
freight vehicle approaches the destination of the freight request. As a variation, the
frequency by which the trailer module may be used may alternatively be made subject to
an event or condition that justifies increase use of power to monitor the respective freight
vehicle and trailer 122.

[0021] The computer system 110 can also maintain a roster of freight operators and/or
carriers. Each freight operator may correspond to an individual that operates a freight
vehicle independently, or alternatively, on behalf of another entity. A carrier may refer to
an entity that is responsible for a freight vehicle. In some cases, a freight operator can also
be a carrier, but examples also provide for freight operators who can work for multiple
carriers. As such, the freight system 100 may provide for the freight operator to operate
different vehicles which may be operated under different carriers. Alternatively, the
computer system 110 can monitor the freight operator and vehicle separately. Each
freight operator may also be provided an operator interface, corresponding to a service
application 116 that executes on the operator’s mobile device (e.g., personal cellular
voice/messaging device) to communicate with the computer system 110. Likewise,
shippers may be able to interface with the computer system 110 in a variety of ways, such
as through use of a mobile device 102 and service application 106, or through a browser
that accesses a web page of the freight system 100. The computer system 110 may also
include, for example, a server, or a combination of servers that operate to communicate
with the trailer modules 120 and the mobile devices of shippers and/or freight operators

(e.g., via respective service applications 106, 116).
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[0022] Individual trailers 122 which house trailer modules 120 can be packed by the
shipper and associated with a freight service request that is received by the computer
system 110. The computer system 110 may then implement a matching process to select a
freight operator to haul the trailer to a designated destination as specified by the freight
service request.

[0023] In more detail, each trailer module 120 may include hardware and logic to
obtain location information for the module, and to communicate the location information
to the computer system 110. Additionally, each trailer module 120 may include sensors
and other logic to enable the trailer module 120 to transmit information about a physical
state of the corresponding trailer 122. As described in greater detail, a shipper can
communicate a freight request to the computer system 110 using, for example, a mobile
device on which a shipper interface (e.g., shipper service application) is operated. In
connection with making the freight request, the shipper packages a load into one of the
respective trailers 122 of the freight system 100. In some examples, the shipper is
provided a trailer 122 from a pool of available trailers which reside within a sub-region of
the shipper. In variations, one or more available trailers 122 are situated on-site with the
shipper in advance of the shipper making the freight request. Still further, the shipper may
be provided a reservation for a trailer that is in use. For example, once the reservation is
made, a freight operator can drive the empty trailer 122 to the shipper facility 22. Thus, in
some examples, the shipper may utilize trailers 122 which are provided by a third-party,
either for a specific use or for ongoing use.

[0024] In some examples, the trailer module 120 may distribute multiple types of
sensors within the interior of the respective trailer 122, in order to facilitate the
determination of load information with respect to the packed load. For example, the
trailer module 120 may use sensors to determine information such as (i) whether the load
is properly packed, (ii) whether there is empty space within the interior of the trailer 122,
(iii) the weight of the load, and/or (iv) other information that may be pertinent for
selecting a type of freight vehicle to haul the packed trailer.

[0025] In some examples, the trailer module 120 may also include one or more control
mechanisms 135 for controlling features or aspects of the trailer. By way of example, the
control mechanisms 135 may be used to control a digital lock, remotely or through
automation, subject to parameters determined by the trailer module 120. In the latter case,
the trailer module 120 may determine the current location of the trailer 122, and a digital

lock for the trailer may prevent the trailer from being opened until the current location of
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the trailer 122 is reported by the trailer module to be within a predefined geofence (e.g.,
within a 100-meter diameter of the destination of a completed freight request).

[0026]  Further, the trailer module 120 may include one or more local communication
interfaces to read sensors distributed within the interior or exterior of the trailer 122, as
well as with the freight vehicle. For example, the trailer 122 may be equipped with optical
sensors that detect free space within the confines of the trailer. As an addition or
variation, the trailer and/or freight vehicle may include tire sensors or break sensors
which can detect the presence of a load, as well as whether the load is heavy or light. For
example, the tire sensors may indicate presence of a load based on the amount of pressure
that is placed on the tire. Likewise, brake sensors may detect presence of a load (or a load
that is heavy) based on the amount of strain the sensors measure, with the assumption
being that a loaded trailer will exert more strain on the brakes. In other variations, the
freight vehicle may include sensors that track the temperature and humidity of the freight
vehicle. In some examples, the trailer module 120 may interface with the local sensors of
the trailer 122 and/or the corresponding freight vehicle in order to obtain sensor
information, which the trailer module 120 can communicate to the computer system 110.
[0027] In some examples, the computer system 110 implements a selection process to
match the packed trailer 122 with a suitable and available freight operator once the trailer
122 is packed. In some examples, the trailer module 120 communicates output from its
sensors and devices to indicate, for example, when the trailer 122 is fully packed or
nearly fully packed. In variations, the trailer module 120 can determine when the trailer
122 is packed from other signals, such as from input provided by the shipper via the
shipper’s mobile device. Still further, in other variations, the computer system 110 may
implement the selection process in advance of the trailer 122 being packed by the shipper.
For example, the computer system 110 may implement the selection process to select a
suitable freight operator concurrently, while the shipper is packing the trailer 122, so as to
remove some lead time from when the selected freight operator would otherwise arrive to
take the packed trailer 122. Still further, the shipper may reserve a window of time during
which a freight operator can arrive to haul the packed trailer. In such an example, the
shipper can make plans to pack the available trailer 122 in anticipation of a pick up during
the scheduled window of time. Numerous other variations may also be implemented with
respect to the timing of when the computer system 110 implements a selection process to
select a freight operator for a given freight request. For example, the computer system

110 may implement the selection process in connection with a monitoring process that
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monitors the arrival of an empty trailer having a corresponding trailer module 120, for use
with the shipper's freight request.

[0028]  As described with other examples, the computer system 110 may implement
the selection process to match a packed trailer 122 with an available freight provider that
satisfies a set of criteria of the shipper. The selection process can initially identify freight
operators that satisfy a threshold criterion of proximity. For cases in which the freight
request is made after the trailer is packed, the threshold criteria can be based on
identifying freight operators that are located within the threshold proximity of the shipper
site. In some variations, when the shipper has, for example, made a reservation to have
the packed trailer picked up, the computer system 110 may make a determination as to
which freight operators are available and sufficiently proximate to the site of the shipper
to pick up the packaged trailer 122 within the requested time interval. As described with
other examples, the selection process may identify a set of criteria from which candidate
freight operators are selected, and/or a matched freight operator is identified. By way of
example, the set of criteria may include (i) a projected arrival time of the freight operator
(e.g., when the freight operator can arrive at the shipper site, irrespective of travel time),
(i1) an estimated travel time for the freight operator to arrive at the site of the shipper, (iii)
a trip distance for the freight operator to travel from a current location or route to the
shipper site, (iv) a capability of the freight operator's vehicle to accommodate a
characteristic of the load, (v) a type of vehicle the freight operator is using, and/or (vi) an
available amount of service time remaining for the freight operator, where the available
amount of service time is the number of continuous hours the freight operator can drive
without being subjected to a predetermined rule (such as a regulation, law, policy, etc.) by
which the freight operator is to take mandatory rest for a minimum duration of time. In
the latter case, the available amount of service time remaining may be compared to, for
example, the time needed for the freight operator to pick up the packed freight. The
capability of the freight operator’s vehicle may become a criterion if, for example, the
freight request specifies the load has a particular characteristic, such as size, weight, or
need for temperature control.

[0029] In some examples, the selection of the freight operator is based on an estimated
deadhead cost for the freight operator. The deadhead cost may be based on the amount of
time and/or distance that a freight operator would have to operate his or her vehicle,
without carrying a load (e.g., without attached trailer, or with empty trailer), in order to

arrive at the shipper site. Thus, the deadhead cost may be minimal if a freight operator is
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found carrying a load to the shipper site, even though the freight operator may arrive later
than another freight operator who would have deadhead cost.

[0030] Once the freight operator is selected, the computer system 110 may send a
confirmation communication to the freight operator, via the freight operator's mobile
device. The communication may identify the parameters of the assigned freight request,
specifically identifying the destination, as well as other information (e.g., type of load,
amount given to carrier for completing request, etc.). If the freight operator accepts the
invitation, the freight operator may be guided or otherwise instructed to the shipper site,
and specifically to the bay or location of the packed trailer 122. The computer system 110
may identify the packed trailer to the freight operator, using, for example, a numeric
identifier that is visible from the outside of the trailer 122.

[0031] The computer system 110 may monitor the freight operator to ensure timely
arrival. If the computer system 110 determines timely arrival may not be possible, the
computer system 110 may reassign the freight request to a different freight operator,
depending on the restrictions of the freight request. In some variations, the computer
system 110 may communicate with the freight operator (e.g., using the mobile device of
the freight operator) to automatically detect when the freight operator is at the shipper
site. Once the freight operator is at the shipper site, the computer system 110 can provide
the freight operator with additional instructions on locating the packed trailer 122 (e.g.,
identifying a numerical marker on an exterior of the trailer 122). Still further, in some
examples, the freight operator is provided a guide (through the display of various
instructional interfaces and/or content, provided through the freight operator’s service
application) by which the freight operator can take pictures and record information about
a physical state of the trailer 122 (e.g., trailer exterior appearance, presence of physical
damage to exterior or interior of trailer, the condition of the packed load within the
freight, etc.). The pictures or recorded information about the physical state of the trailer
may be compared to a threshold quality level or pictures or recorded information taken by
the freight operator at the initiation of the freight transport. If the threshold level is not
met, the freight operator may be prompted by the computer system 110 to resubmit
pictures or recorded information.

[0032] In some examples, the computer system 110 independently monitors the freight
operator's location (as communicated by the mobile device of the freight operator) and the
trailer's location (as determined by the satellite receiver 132 of the trailer module and

communicated via its wireless transmitter 136). By monitoring their locations from two
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sources, the computer system 110 can detect when the freight operator begins hauling the
packed trailer 122 out of the shipper's site. The computer system 110 may continue to
independently monitor the packed trailer 122 to the destination. In variations, the
computer system 110 controls the trailer module 120, or alternatively the trailer module
120 includes logic to self-control and optimize its use of power resources (e.g., battery).
In such examples, the trailer module 120 may go to sleep once the determination is made
that the selected freight operator is operating the freight vehicle that is carrying the
packed trailer 122 of the matched freight service request. Alternatively, the trailer module
120 may operate to check in at a given frequency that can be modulated in response to
events or milestones (e.g., passage of time, distance traveled).

[0033] The computer system 110 can also guide the freight operator in delivering the
packed trailer 122 to the destination. Once delivered, some variations provide that the
freight operator is given another guide (e.g., through use of freight operator's service
application) to record the physical state of the trailer 122 at time of delivery. For example,
the freight operator may be guided to take pictures, and record information about the state
of the interior or exterior of the trailer 122. The recorded information may be received
and processed by the computer system 110.

[0034] In some examples, the computer system 110 can monitor the positioning of a
pool of trailers over time, and implement repositioning operations to reposition the
individual trailers based on estimated supply and/or demand at various sites. The
repositioning operations can include assigning freight operators to haul empty trailers 122
to select sites, or utilizing semi- or fully autonomous freight vehicles in order to haul
empty trailers 122 to desired sites (e.g., return back to shipper facility 22).

[0035] FIG. 2 illustrates an example network computer system to implement a freight
system such as described with an example of FIG. 1. A network computer system 200, as
shown with an example of FIG. 2, may be implemented using, for example, a
combination of servers (e.g., physical and/or virtual machines) operating on a network
environment. In more detail, the computer system 200 may communicate over one or
more networks with mobile devices 202 of shippers and/or freight operators (or carriers)
in order to receive and exchange information to implement a freight shipping service.
[0036] According to some examples, the computer system 200 utilizes shipper device
interfaces 212 to communicate with the mobile devices of shippers (as represented by
shipper device 202). The computer system 200 also includes an operator device interface

214 to communicate with the mobile devices of freight operators (as represented by
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operator mobile device 204). Each of the shipper and operator device interfaces 212, 214
include logic and resources to enable a network link to be established between the
respective mobile devices 202, 204 of the shipper and freight operator. Accordingly, the
computer system 200 can receive freight requests 201 from the shipper mobile device 202
over one or more networks. In some examples, the shipper device 202 executes a service
application 206 that enables the shipper to specify a freight request 201. The freight
request 201 may include a set of service parameters 209, such as the destination for the
freight, the origin or starting location (corresponding to the location of one of the trailers),
as well as information about the load that the trailer 222 will be carrying.

[0037] The operator device interfaces 214 communicates with the operator mobile
devices 204 to receive operator information 211. In particular, the operator information
211 may encompass multiple types of information, including an operator identifier, a
current location of the freight operator, and movement sensor information acquired from
the respective operator’s mobile device. The operator mobile device 204 can execute a
service application 216 that executes to obtain location information from a satellite
receiver of that device. The service application 216 can be launched to continuously, or
repeatedly communicate the operator information 211 to the computer system 200.

[0038] In some examples, the mobile device 204 of the freight operator uses a separate
communication interface to communicate with an electronic logging device (ELD) of a
corresponding freight vehicle. By way of example, the service application 216 may
trigger the mobile device 204 to communicate with the ELD of an operated freight
vehicle using a wireless, short range communication channel (e.g., Bluetooth). The ELD
may provide the operator mobile device 204 with vehicle information, such as engine
performance parameters (e.g., RPM of motor), and vehicle condition and environment
parameters. The operator mobile device 204 may selectively relay the vehicle information
to the computer system 200.

[0039] The operator device interface 214 receives the operator information 211, and
associates the operator information 211 with an account/profile store 245. The
account/profile store 245 may link the identifier of the freight operator to an account
and/or profile. Among other information, the account profile store 245 may associate the
freight operator with an account, and also with a log of service hours. The log of service
hours tracks the number of hours in which the freight operator has operated a freight
vehicle continuously, and/or the number of hours which the freight operator operated the

freight vehicle over a recent time interval (e.g., number of hours in the past day).
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[0040] The shipper device interface 212 may be used to communicate with the mobile
devices of individual shippers. As represented by the shipper mobile device 202 of FIG.
2, the shipper mobile device 202 may operate a corresponding service application 206 to
provide the shipper with an interface for creating and submitting freight requests 201 to
the computer system 200. In some examples, the service application 206 of the shipper
devices enables an interface where the shipper can specify service parameters 209 for the
freight request 201. As an addition or variation, the shipper may also provide descriptive
information about the load that is to be shipped. The service application 206 may also
identify the shipper, and link the freight service request 201 to an account of the shipper.
[0041] According to some examples, the computer system 200 communicates with a
collection of trailer modules 220, with each trailer module 220 being implemented within
an interior of a respective trailer 222. The computer system 200 may communicate with
the trailer modules 220, independent of shipper and/or freight operator mobile devices
202, 204. A trailer module interface (“TMI”) 224 may trigger and/or control some of the
operations of trailer module 220. The TMI 224 may establish a link with the trailer
module 220 to receive periodic transmissions from within the trailer 222. As described
with an example of FIG. 1, the trailer information 225 can include location information,
as well as sensor information pertaining to a movement of the trailer.

[0042]  Alternatively, the sensor information may correlate to or identify a physical
state of the trailer 222. For example, the trailer information 225 may include sensor data
that identifies the state of the trailer 222 as one of trailer being unpacked, partially
packed, or fully packed. The sensor data, provided as part of the trailer information 225,
can originate either from sensors that are integrated with the trailer module 220, or
alternatively, with sensors that are integrated with or coupled to the structure of the trailer
222 and/or the vehicle. For example, the sensor data can include tire sensor data, read
from tire sensors and/or brake sensors which are provided with the trailer 222 or freight
vehicle. The tire and brake sensor data can be used to detect, for example, when a load is
placed in the trailer 222.

[0043] According to some examples, the system 200 may include a trailer manager
228 that interprets the trailer information 225, as transmitted by the individual trailer
modules 220, to independently determine the current location and state of each trailer
222. The trailer manager 228 may store trailer state information 2277 and/or trailer
location data 229 with the activity data store 240. The trailer state information 227 may

reflect a load and/or use state of the trailer 222.
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[0044] Over a given duration of time, the activity data store 240 may receive updates
from the operator device interface 214 as to the current location of the freight operator,
the vehicle the freight operator is operating, the service state of the freight operator and/or
the load state of the freight vehicle. The freight operator’s mobile device 204 may retrieve
a vehicle identifier 239 from the ELD, or from another suitable mechanism. In an
example of FIG. 2, the vehicle identifier 239 may be communicated as part of the
operator information 211 to the system 200, via the operator device interface 214. The
operator device interface 214 may reference the vehicle identifier to a vehicle library or
list 241 to determine relevant information about the freight vehicle. In particular, the
vehicle identifier 239 may be used to identify a size, capacity or other capability or
characteristic 243 of the freight vehicle. The operator device interface 214 may update
information about the freight operator with the activity data store 240. For example, the
operator device interface 214 can generate an initial record when the freight operator
starts a shift, by identifying the vehicle and one or more vehicle characteristics 243. As
the vehicle is operated, the operator device interface 214 may update the record of the
freight operator to reflect a current location of the freight operator. The duration of time
in which the freight operator is operating the freight vehicle may also be recorded with
the activity data store 240.

[0045] In some examples, the operator device interface 214 may also record the load
state of the freight vehicle. The load state may correspond to one of (i) the freight vehicle
being operated without trailer, (ii) the freight vehicle being operated with an empty
trailer, (iii) the freight vehicle being operated with a partially full trailer, (iv) the freight
vehicle having a fully packed trailer. In variations, more or fewer load states may be
determined for the freight operator and/or the trailer 222. The load state may be
determined from, for example, operator input (e.g., via the service application 216) or
through operator activity (e.g., the operator accepting a freight request and arriving at a
location of the freight request).

[0046] As an addition or variation, when the freight operator is assigned to a trailer
222, the trailer 222 may be associated with a use state. The user state may correspond to,
for example, (i) a state of unused, or awaiting use, with the trailer 222 being stationary at
the site of a shipper or other location, (ii) a state where use is initiated, such as when the
trailer 222 is being packed, (iii) a state of use, when the trailer 222 is in active use (e.g.,
being used to haul a load to a destination), and/or (iv) a state of completed use (e.g., when

the trailer 222 is delivered to a destination). In some variations, the state of use may be
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detected by sensor data provided by movements sensors of the trailer module 220, the
trailer 222 and/or the freight vehicle. For example, as described with an example of FIG.
1, the trailer module 220 may be provided with one or more movement sensors, such as
an accelerometer (or combination thereof) and/or gyroscope, which detect lateral and/or
rotational acceleration and movement along an X, Y and Z access. By way of example,
when the trailer is being packed, the trailer 222 may move vertically or rock to adjust for
the weight of the load. This type of movement may indicate that the trailer 222 is in a
state where use has been initiated through loading.

[0047]  As described, the activity data store 240 records real-time (or near real-time)
information about the trailer modules 220, freight operators and freight vehicles. With
regard to trailer modules 220, the activity data store 240 may link a trailer’s identifier
(e.g., as provided with the trailer information 225) with its current location, as well as
with a use state. The activity store may also link the freight operator with a freight
vehicle, and the freight vehicle may be associated with a load state of the freight vehicle,
as may be provided by, for example, the operator information 211.

[0048] The activity data store 240 may also be used to track individual freight
operators based on the respective operator information 211. In an example, the activity
data store 240 may maintain a record for the freight operator that identifies the most
current location of the freight operator, as well as one or more types of service states of
the freight operator (if known). In some examples, a type of state associated with the
freight operator may be based on a whether a freight vehicle of the operator has an
attached trailer. In this way, the freight operator may be associated with any one of
multiple trailer states, such as respective states in which (i) a vehicle operated by the
freight operator has no trailer attached (“without trailer state™), and (ii) a vehicle operated
by the freight operator has a trailer attached (“with trailer state”). Additional states may
also be implemented, such as (iii) a state in which the freight operator has an empty trailer
(“empty trailer state”), and/or (iv) a state in which the freight operator has a packed trailer
(“packed trailer state”). One or more states identified above may also be associated with a
state that identifies whether an attached trailer includes a trailer module 220.

[0049] The activity data store 240 may also be used to track a service state of the
freight operator. As examples, the service state can correspond to (i) deadhead,
corresponding to when the freight operator is operating the freight vehicle with no trailer,
or an empty trailer, (ii) on-route to pick up packed trailer, (iii) in trip to deliver packed

trailer at destination, and/or (iv) at or nearing the destination of the freight request with
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the packed trailer. More or fewer states may also be defined, such as (v) idle, when the
freight operator is not operating a freight vehicle, but is ready for assignment, (vi)
loading, when the freight operator is at a site (e.g., shipping yard) to receive or load one
of the trailers 222, and/or (vii) unloading, when the freight operator is unloading a packed
trailer 222 at the destination.

[0050] According to some examples, a shipper may operate the mobile device 202 to
generate a freight request 201 that is received by the shipper device interface 212. In
some implementations, the shipper retains one or more trailers 222, each of which may be
equipped with a respective trailer module 220. In such examples, the freight request 201
can specify the identifier of the trailer 222 (e.g., as by way of a numeric marker that is
visible on the exterior of the trailer). Alternatively, the shipper can utilize the service
application 206 to access a list of trailers 222 which the shipper has on-site, or otherwise
available to the shipper based on the shipper’s sub-region. In some variations, the system
200 selects a trailer 222 for the shipper’s freight request 201, upon receiving the freight
request 201. For example, the freight request 201 may specify an identifier of the trailer
222 that the shipper is using (or intends to use).

[0051] A request handling process 242 may process the request to identify the service
parameters 209 of the service request 201, and to generate selection criteria 235, from
which a matching component can implement a selection process to select a freight
operator for the freight request 201. The service parameters 209 may identify, for
example, the origin of the load (e.g., shipper’s site), the destination for the load, and load
parameters such as approximate weight, size, or type (e.g., flammable, etc.), as well as a
need for a particular capability (e.g., size capacity, temperature control, etc.) of the freight
vehicle or trailer. The service parameters 209 of the freight request 201 may also identify
timing parameters which indicate an availability of the packed trailer 222 for pick up,
either at the current moment, or at a time in the future (e.g., in four hours). In some
variations, the set of timing parameters can also specify a time period by which the
packed trailer 222 is to be picked up. Still further, the timing parameters can specify a
time period in which the packed trailer 222 is to be delivered at the destination.

[0052]  As an addition or variation, the request handling process 242 can calculate
timing parameters that indicate a suitable pick up window of time for the packed trailer
222. The determination may be based at least in part on a status of the trailer 222 at the
time when the shipper makes the freight request 201. For example, the request handling

process 242 can monitor the trailer state 227 of the assigned trailer 222 for the freight
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request 201, as updated by the trailer manager 228. The trailer state 227 can identify
changes in weight, free space or other sensor indicators which show the trailer is being or
has been packed. Based on the state 227 of the trailer 222, the request handling process
242 determines an earliest time when the trailer 222 can be picked up.

[0053] The matching component 230 can select a freight operator for a freight request
using selection criteria 235 that are based on the service parameters 209 of the service
request 201. For example, based on the size and/or weight of the load, the matching
component 230 can automatically identify a type of freight vehicle. In variations, the
matching component 230 can anticipate a route of the freight operator and include
selection criteria (e.g., vehicle suitable for operation in snow) to accommodate a
condition (e.g., presence of snow or ice, temperature requirements for perishable freight,
etc.). As an addition or variation, the selection criteria 235 can be based at least in part on
a determination made from one or more service parameters 209. For example, the freight
request 201 may specify a timing parameter for when the load is to be delivered at the
destination. From the delivery time, the matching component 230 may determine the pick
up window for the load. In some examples, the matching component 230 determines a
maximum window for specifying pick up of the packed trailer 222 based on the timing
parameters specified by the freight request 201 for arrival at the destination (e.g., delivery
window).

[0054]  Additionally, with respect to timing parameters, the matching component 230
can implement the selection process by filtering or weighting freight operators based on
the amount of service time they have left before the freight operators are required to rest
(e.g., by law, rule or policy). For example, the activity data store 240 may maintain a
parametric value reflecting an interval of time that remains until a given freight operator
is required (e.g., by regulation, law or policy) to stop operating the freight vehicle and
rest. If, for example, a given freight operator has four hours of continuous operation time
remaining before a mandatory break is required, but the freight operator needs five hours
to pick up the packed trailer 222, the matching component 230 may filter out or
deprioritize selection of that freight operator. As an addition or alternative, the matching
component 230 can make a determination as to the number of rest intervals required by
rule to occur for each freight operator of the candidate set, in order for that freight
operator to pick up the packed trailer 222 and deliver the packed trailer 222 to the
destination. For example, individual freight operators may operate under a set of rules

that limit the continuous duration in which the freight operator can operate a freight
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vehicle (e.g., 14 continuous hours before mandatory rest). In such examples, the matching
component 230 may recognize that a freight operator that is coming off a rest interval
may be the more suitable for some longer freight assignments than an otherwise
comparable freight operator who is nearing the limit of the continuous duration of vehicle
operation by the freight operator.

[0055] The matching component 230 may also weight or prioritize one or more
selection criterion over others, based on the service parameters 209 or other
considerations. For example, by default, the matching component 230 may seek to
minimize deadhead travel by a selected freight operator, as deadhead travel can represent
a surcharge to the cost of the freight delivery. However, if the freight request 201
specifies a delivery window that is unusually narrow or close in time, the matching
component 230 may prioritize or weight the criterion of identifying the freight operator
that can deliver the packed load to the destination the soonest.

[0056] According to some examples, the matching component 230 implements a
selection process that includes identifying a candidate set of freight operators,
communicating an invitation to one or more of the freight operators of the candidate set,
and then matching the freight request 201 to one of the freight operators of the candidate
set. In some variations, the matching component 230 implements a progressive selection
process that utilizes a set of selection criteria (e.g., distance, or calculated deadhead cost
from a current location of the freight operator) to identify a first freight operator that
satisfies the criteria. The freight operator may or may not accept the invitation for the
freight request 201. If the invitation is not accepted, the matching component 230 then
selects another freight operator to invite. Numerous other selection processes may
alternatively be implemented. For example, the matching component 230 may broadcast
the freight request 201 to a group of service providers who are deemed to satisfy one or
more selection criteria (e.g., proximity threshold or deadhead cost). In some variations, a
candidate freight operator, or a set of candidate freight operators is selected based on a
determination that the freight operator is available. In such variations, the availability of
the freight operators may be based on the service state of the freight operator and/or the
load state of the freight vehicle which the freight operator is operating.

[0057] In determining the candidate set, some examples provide that the matching
component 230 can also utilize additional criterion that can filter out freight operators
who would otherwise satisfy the proximity criterion. For example, if the freight request

201 specifies a load that requires a particular type of freight vehicle (e.g., large freight
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vehicle for heavy load), the matching component 230 filters out those freight operators,
from the pool of available freight operators, based on the type of freight vehicles the
respective freight operators are operating.

[0058] In some examples, the matching component 230 may select a freight operator
from the candidate set based on an optimization consideration. For example, the matching
component 230 can select freight operators based on an optimization consideration of
reducing deadhead cost. As part of the selection process, the matching component 230
calculates the distance the freight operator will have to drive without any load to arrive at
the site of the packed trailer 222. In some examples, the matching component 230
implements a selection process, with the packed trailer 222 being immediately available.
In such examples, the deadhead cost may be calculated from the current location of one or
more freight operators. Depending on implementation, a separate determination may be
made as to whether freight operators that are within the threshold proximity of the shipper
are available to pick up the packed trailer 222.

[0059] In variations, the calculation of deadhead may include determining (i) all
freight operators that are (or will be) in a threshold proximity to the packed trailer 222 at
any time during a pick up window that is specified by the shipper, and (ii) a subset of the
identified freight operators that will be available when located within the threshold
proximity. The subset of the identified freight operators may thus include those freight
operators that are completing a delivery to a destination that is within the threshold
proximity. Accordingly, the matching component 230 may implement the selection
process using information maintained in or with the activity data store regarding the
freight operator or the freight vehicle.

[0060]  As an addition or variation, the matching component 230 may implement a
selection process of progressively identifying freight operators that satisfy selection
criteria based on an optimization consideration. By way of example, the matching
component 230 may identify a first freight operator (or set of freight operators), using a
first set of criteria, which may include optimization considerations. If none of the
identified freight operators are suitable (e.g., freight operator declines, or is not available),
another determination may be made in which a constraint of the selection criteria or
optimization consideration (e.g., increase radius of selection) is relaxed.

[0061] In some examples, the matching component 230 responds to the freight request
201 of the shipper with a freight bid 219. The freight bid 219 may be based on historical

information, given, for example, an average shipping cost between the origin and
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destination, as well as an estimation of several available freight providers. In some
variations, the matching component 130 may use the selection process to determine an
approximate deadhead cost, or alternatively, a range of deadhead cost for the freight
request 201. In such examples, the matching component 230 may determine the freight
bid 219 based on the trip cost (e.g., duration, time) and the deadhead cost. The
approximate or range of deadhead cost may be determined by the matching component
230 identifying a set of candidate freight operators from the active data store 240, given
the window of time for the pick up (e.g., in the next 3 hours), and a proximity
determination as between the packed trailer 222 and freight operators. The proximity
determination can be based on, for example, a proximate (e.g., closest) freight operator to
the packed trailer 222, a proximate and available freight operator, and/or an aggregate
(e.g., average) proximity determination based on multiple nearby freight operators. Still
further, the deadhead cost can be based in part on historical information, such as the
average measured deadhead cost in a recent relevant period.

[0062] Once the freight request 201 is matched to the freight operator, some examples
provide for system 200 to monitor the freight operator as the freight operator progresses
towards the site of the trailer 222. The activity data store 240 may link a record for the
freight operator, vehicle, trailer (or trailer module) and freight request 201. Additionally,
mobile device 204 of the freight operator can continue to communicate location
information as the freight operator drives towards the site of the shipper. According to
examples, the freight monitoring component 248 can monitor the activity data store 240
to detect the progress of the freight operator in arriving at the site of the packed trailer
222. In some examples, the monitoring component 248 can estimate and repeatedly
update the time of arrival for the freight operator. If the freight operator is determined to
be late for pick up, or alternatively sufficiently late to jeopardize timely delivery arrival,
the freight monitoring component 248 can trigger a remedial action. The remedial action
may be determined by default. Alternatively, the remedial action may be based on
parameters that are specific to the shipper or the freight request 201.

[0063] Additionally, the monitoring component 248 can monitor the trailer 222 as it is
hauled by the selected freight operator to the destination. The monitoring may continue to
detect timeliness of the delivery. If timeliness becomes uncertain, the monitoring
component 248 may trigger one or more remedial actions, such as generating

notifications to the shipper or other actions.
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[0064] The monitoring component 248 can detect when the freight request 201 is
complete. For example, the freight operator may communicate completion of the freight
request 201 via the service application 216, and the monitoring component 248 can
confirm the completion by detecting the location of the trailer 222. The trailer information
225 from the trailer module 220 can also be used to determine when, for example, the
trailer is unloaded, or being unloaded. In some examples, the trailer manager 228 operates
remotely to signal a locking mechanism of the trailer to lock.

[0065] In some examples, when the trailer 222 is delivered to the destination, the
shipper or freight operator can be guided to perform a closeout process in which the
physical state of the trailer 222 is recorded. The freight operator, for example, may be
guided to use his or her mobile device 204 to take pictures and record information about
the condition of the trailer 222 after it is unloaded. The trailer manager 228 may compare
the pictures and recorded information to a threshold level for condition of the trailer 222.
If the pictures or recorded information does not reach the threshold level, the trailer
manager 228 may direct the freight operator to resubmit the photos or information, or
complete an alternate closeout process.

[0066] The trailer manager 228 may also monitor trailer inventory at specific
locations, such as at the specific locations of the shipper, or with sub-regions of the
shipper. In some examples, the trailer manager 228 may estimate a minimum quantity of
available (e.g., empty) trailers 222 for specific shippers, sites or sub-regions thereof. The
estimate for the minimum quantity may be based on historical numbers, estimation of
supply and demand and/or various other factors. If empty trailers 222 are to be
repositioned, system 200 can generate separate freight requests 201 that can be assigned
to freight operators by the matching component 230. The assigned freight operators may
then fulfill the freight request 201 by hauling the empty trailers 222 to the site where the
freight trailer is to maintain for a future use.

[0067]  Still further, monitoring component 248 can monitor a performance of the
freight operator when hauling the trailer module 220. For example, the trailer module 220
may record and transmit sensor data (e.g., accelerometer, gyroscope) which indicates
sudden changes in direction or velocity. The monitoring component 248 may also detect
instances when, for example, the freight operator makes a left turn. The performance of
the freight operator may be used to rank the freight operator. In turn, the ranking of the

freight operator may be used to weight (for or against) the selection of the freight operator
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for freight requests (e.g., freight operators that have better driving skills are matched more
frequently to freight requests).

[0068] FIG. 3 illustrates a method for operating a network computer system to provide
a freight service, according to one or more examples. A method such as described with an
example of FIG. 3 may be implemented using components or elements as described with
examples of FIG. 1 or FIG. 2. Accordingly, reference may be made to elements of FIG. 2
for purpose of illustrating a suitable component or element for performing a step or sub-
step being described.

[0069] In an example of FIG. 3, the network computer system 200 may receive a
freight request 201 from a shipper (310). The freight request 201 may specify a
destination and a load for the shipper. In some examples, the load may be an unscheduled
or unplanned for delivery. For example, the shipper may encounter an unplanned load
that is subject to a timing constraint on delivery, as being part of a larger shipment that
already has freight pick up.

[0070] The network computer system 200 associates the freight request 201 with a
trailer 222 and/or a trailer module 220 (320). In some examples, the trailer 222 and/or
trailer module 220 may be pre-located at the site of the shipper. In variations, the trailer
222 may be delivered to the shipper.

[0071] In response to receiving the freight request, the computer system implements a
selection process to select a freight operator to haul the corresponding trailer of the trailer
module (330) when the trailer is pre-loaded, or otherwise packed with the selected load of
the shipper. In some examples, the computer system tracks freight operators to determine
one or more types of state information. In some examples, the available freight operators
may include those freight operators who have a service state that is available, meaning
they are not operating a corresponding freight vehicle on behalf of another freight request.
As an addition or alternative, the freight operator may be available based on a load state
of considered vehicles. For a given vehicle, for example, the load state may correspond to
one of (i) the freight vehicle being operated without trailer, (ii) the freight vehicle being
operated with an empty trailer, (iii) the freight vehicle being operated with a partially full
trailer, (iv) the freight vehicle having a fully packed trailer. In such context, an available
freight operator may operate a freight vehicle that is without a trailer, or a freight vehicle
that is operated with an empty trailer. Still further, in some examples, the computer
system selects the set of freight operators (or the set thereof) based on an optimization

consideration, such as to minimize deadhead fir the selected vehicle operator. To
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minimize deadhead, the computer system may, for example, make a preliminary
determination to select the freight operator based on proximity conditions with respect to
the site of the preloaded trailer.

[0072]  According to some examples, the computer system may also monitor the trailer
module using the trailer information, in order to determine when the trailer is picked up
and delivered at the destination (340). Thus, for example, the computer system can
determine when the corresponding trailer of the trailer module us picked up, independent
of information provided by, for example, the freight operator or shipper. Likewise, the
computer system may monitor the trailer module throughout the trip to the destination,
and at the destination. The computer system may send notifications or updates to the
shipper (e.g., if/when, for example, the freight operator is late).

[0073] FIG. 4 is a block diagram that illustrates a computer system upon which
embodiments described herein may be implemented. A computer system 400 can be
implemented on, for example, a server or combination of servers. For example, the
computer system 400 may be implemented as part of the freight system 100 of an
example of FIG. 1, or the network computer system 200 of an example of FIG. 2.
Likewise, the computer system 400 may be used to implement a method such as
described with an example of FIG. 3.

[0074] In one implementation, the computer system 400 includes processing resources
410, memory resources 420 (e.g., read-only memory (ROM) or random-access memory
(RAM)), a storage device 440, and a communication interface 450. The computer system
400 includes at least one processor 410 for processing information stored in the main
memory 420, such as provided by a random-access memory (RAM) or other dynamic
storage device, for storing information and instructions which are executable by the
processor 410. The main memory 420 also may be used for storing temporary variables or
other intermediate information during execution of instructions to be executed by the
processor 410. The computer system 400 may also include the memory resources 420 or
other static storage device for storing static information and instructions for the processor
410. A storage device 440, such as a magnetic disk or optical disk, is provided for storing
information and instructions.

[0075] The communication interface 450 enables the computer system 400 to
communicate with one or more networks (e.g., cellular network) through use of the
network link 480 (wireless or a wire). Using the network link 480, the computer system

400 can communicate with one or more computing devices, specialized devices and
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modules, and one or more servers. The executable instructions stored in the memory 430
can include freight monitoring and assignment instructions 442, to implement a freight
system such as described with an example of FIG. 1. The executable instructions stored in
the memory 430 may implement a method such as described with an example of FIG. 3.
[0076]  As such, examples described herein are related to the use of the computer
system 400 for implementing the techniques described herein. According to an aspect,
techniques are performed by the computer system 400 in response to the processor 410
executing one or more sequences of one or more instructions contained in the main
memory 420. Such instructions may be read into the main memory 420 from another
machine-readable medium, such as the storage device 440. Execution of the sequences of
instructions contained in the main memory 420 causes the processor 410 to perform the
process steps described herein. In alternative implementations, hard-wired circuitry may
be used in place of or in combination with software instructions to implement examples
described herein. Thus, the examples described are not limited to any specific
combination of hardware circuitry and software.

[0077] Examples described herein to extend to individual elements and concepts
described herein, independently of other concepts, ideas or system, as well as for
examples to include combinations of elements recited anywhere in this application.
Although examples are described in detail herein with reference to the accompanying
drawings, it is to be understood that the concepts are not limited to those precise
examples. Accordingly, it is intended that the scope of the concepts be defined by the
following claims and their equivalents. Furthermore, it is contemplated that a particular
feature described either individually or as part of an example can be combined with other
individually described features, or parts of other examples, even if the other features and
examples make no mentioned of the particular feature. Thus, the absence of describing

combinations should not preclude having rights to such combinations.
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WHAT IS CLAIMED IS:

1. A freight system comprising:

a network computer system;

a trailer module operable within a corresponding trailer, the trailer module
including a satellite receiver and a wireless transceiver to enable the trailer module to
transmit trailer information, including a current location of the trailer module as
determined by the satellite receiver, to the network computer system;

wherein the network computer system includes one or more processors and a
memory to store instructions, the one or more processors access the instructions to cause
the network computer system to:

process a freight request from a shipper, the freight request specifying a
destination for a load of the shipper;

implement a selection process to select a freight operator to haul the
corresponding trailer of the trailer module, as packed with the load of the shipper,
from a location of the shipper to a destination; and

monitor the trailer module using the trailer information, to determine

when the trailer is picked up and delivered at the destination.

2. The freight system of claim 1, wherein the one or more processors access the
instructions to cause the network computer system to monitor the freight operator

operating a freight vehicle to pick up the trailer.

3. The freight system of claim 1, wherein the one or more processors access the
instructions to cause the network computer system to monitor the trailer module before
when the corresponding trailer is picked up and/or when the corresponding trailer is being

hauled to the destination.

4. The freight system of claim 1, wherein the trailer module includes one or more

sensors to detect a physical state of the trailer.

5. The freight system of claim 2, wherein the trailer module includes one or more
occupancy sensors to detect at least one of a load or an amount of free space within the

trailer.
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6. The freight system of claim 2, wherein the trailer module includes one or more

movement sensors to detect movement caused by the freight vehicle.

7. The freight system of claim 1, wherein the one or more processors access the
instructions to cause the network computer system to monitor the trailer module by
detecting when the trailer is packed to carry the shipper's load, based on the physical state

detected by the sensors.

8. The freight system of claim 1, wherein the one or more processors access the
instructions to cause the network computer system to implement the selection process by
identifying a candidate set of freight operators based at least in part on a proximity

criterion.

9. The freight system of claim 1, wherein the network computer system implements
the selection process by identifying a candidate set of freight operators that are available

to pick up the trailer during a predetermined pick up window.

10. The freight system of claim 1, wherein the network computer system implements
the selection process by identifying a candidate set of available freight operators, the
candidate set corresponding to freight operators who (i) satisfy a proximity criterion with
respect to a location of the trailer during a predetermined pick up window, and (ii) are or
will be operating their respective freight vehicle without an attached trailer when the

proximity criterion is deemed to be satisfied.

11. The freight system of claim 10, wherein the network computer system identifies
the candidate set by excluding one or more freight operators based on a determined
amount of continuous service time the service operator has remaining until reaching a

designated limit.

12. The freight system of claim 1, wherein the network computer system implements
the selection process by identifying a set of freight operators that satisfy a deadhead
criterion with respect to a travel distance the freight operator would incur in operating the

freight vehicle to pick up the trailer during a pick up window.
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13. The freight system of claim 1, wherein the network computer system implements
the selection process by identifying one or more freight operators that are operating

freight vehicles which can handle a particular characteristic of the load.

14. The freight system of claim 13, wherein the particular characteristic includes a

weight, size, or temperature requirement of the load.

15. A method for operating a freight system, the method being implemented by one or

more processors and comprising:

processing a freight request from a shipper, the freight request specifying
a destination for a load;

implementing a selection process to select a freight operator to haul a
corresponding trailer of a trailer module, from a location of the shipper to a
destination; and

monitoring the trailer module using trailer information transmitted from
the trailer module, including determining when the trailer is picked up and

delivered at the destination.

16. The method of claim 15, wherein monitoring the trailer module includes
detecting, using one or more sensors within the trailer, movement caused by the freight

vehicle.

17. The method of claim 15, wherein monitoring the trailer module includes
detecting, using one or more sensors within the trailer, at least one of a load or an amount

of free space within the trailer.

18. The method of claim 15, wherein monitoring the trailer module includes

detecting, using one or more sensors within the trailer, a physical state of the trailer.

19. The method of claim 15, wherein monitoring the trailer module includes

detecting, using one or more sensors within the trailer, when the trailer module is packed.

20. The method of claim 15, further comprising:

monitoring the freight operator operating a freight vehicle to pick up the trailer.
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