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(57) ABSTRACT 
A system for monitoring railcars includes a memory operable 
to store data associated with monitoring a location of a train. 
The system also includes a processor communicatively 
coupled to the memory and operable to receive location sig 
nals from a plurality of location devices. Each location device 
is associated with a respective railcar of a plurality of railcars. 
The plurality of railcars form the train. The processor is 
further operable to monitor the location of the train based on 
received location signals from one or more of the plurality of 
location devices. 
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Name Name(Qemail.com) 
XX/XX/XXXX, XX:XXXX 
Name(Qemail.Com 
ALERT: Alert Type 

300 

Description: Detailed Description of Alert 

310 Mobile Vehicle: identifier 

Collective Mobile Unit: Identifier 

Location: XX miles from City, State 

FIG. 3A 

150 v 

320 ALERT - Alert Type - XX miles from City, State - XX/XX/XXXX-XXXX XX 

FIG. 3B 
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400 

402 RECEIVE LOCATIONSIGNALS FROM LOCATION DEVICES 

MONITOR A LOCATION OF THE COLLECTIVE MOBILE 
UNIT BASED ON RECEIVED LOCATIONSIGNALS 

404 

HAS AN EVENT OCCURRED? 

408 

YES 

MONITOR INDIVIDUAL LOCATIONS OF MOBILE VEHICLES 

410 

A MOBILE VEHICLE 
NO LONGER PART OF THE 

COLLECTIVE MOBILE 

COMMUNICATE AN ALERT 

FIG. 4 
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SYSTEMAND METHOD FORMONITORING 
MOBILE VEHICLES 

TECHNICAL FIELD 

0001. The present disclosure relates generally to mobile 
vehicles, and more particularly to a system and method for 
monitoring mobile vehicles, such as railcars, using location 
devices. 

BACKGROUND 

0002. A typical unit train can have two or more railcars 
associated with it. In addition, railcars can be detached from 
the unit train for various reasons. Businesses operating rail 
cars and other mobile vehicles use monitoring systems to 
track and manage railcars and other mobile vehicles for its 
customers. Typically, data associated with tracking railcars is 
communicated via car location messages (CLMs). However, 
current monitoring systems often fail to provide Sufficiently 
timely and accurate CLMS to customers. 

SUMMARY 

0003. The teachings of the present disclosure relate to a 
system and method for monitoring mobile vehicles. In accor 
dance with one embodiment, a method for monitoring railcars 
includes receiving location signals from a plurality of loca 
tion devices each associated with a respective railcar of a 
plurality of railcars. The plurality of railcars form a train. The 
method further includes monitoring, based on received loca 
tion signals from one or more of the plurality of location 
devices, a location of the train. 
0004. In accordance with another embodiment, a system 
for monitoring railcars includes a memory operable to store 
data associated with monitoring a location of a train. The 
system also includes a processor communicatively coupled to 
the memory and operable to receive location signals from a 
plurality of location devices. Each location device is associ 
ated with a respective railcar of a plurality of railcars. The 
plurality of railcars form the train. The processor is further 
operable to monitor the location of the train based on received 
location signals from one or more of the plurality of location 
devices. 

0005 Technical advantages of particular embodiments 
may include providing real-time location data received 
directly from collective mobile units being monitored to cus 
tomers and administrators facilitating the monitoring of Such 
collective mobile units, thereby reducing and preventing 
delays associated with transporting collective mobile units. 
Accordingly, the Velocity of moving freight by collective 
mobile units may be optimized, which in turn maximizes the 
use of standard mobile vehicles. 

0006 Further technical advantages of particular embodi 
ments may include monitoring a location of a collective 
mobile unit based on receiving location signals from the 
location devices at coordinated intervals. This ensures that the 
location of the collective mobile unit is being monitored, yet 
conserves the amount of data being transmitted by the loca 
tion devices for various purposes, such as for cost and battery 
conservation. 

0007 Another technical advantage of particular embodi 
ments may include automated alerts being communicated to 
customers and administrators in response to detecting events 
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associated a collective mobile unit. Such automated systems 
may reduce the amount of manpower required to manage 
mobile vehicles. 
0008 A further technical advantage may include validat 
ing an alert before it is communicated to prevent generating a 
notification for an inaccurate, untimely, duplicate, or overlap 
ping alert. 
0009. Another technical advantage of particular embodi 
ments may include enhancing an alert to provide a compre 
hensive view of a detected event. The alert thus may include 
current location data, historical location data, the event trig 
gering the alert, and a description thereof. As a result, a 
customer or administrator may make better decisions con 
cerning the alert. 
0010 Certain embodiments of the invention may include 
none, some, or all of the above technical advantages. One or 
more other technical advantages may be readily apparent to 
one skilled in the art from the figures, descriptions, and claims 
included herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011. A more complete understanding of embodiments of 
the disclosure will be apparent from the detailed description 
taken in conjunction with the accompanying drawings in 
which: 
0012 FIG. 1 illustrates an example system for monitoring 
mobile vehicles in accordance with an embodiment of the 
present disclosure; 
0013 FIG. 2 illustrates an example geo-fence comprising 
a plurality of geographical boundaries in accordance with an 
embodiment of the present disclosure; 
0014 FIGS. 3A and 3B illustrate example alerts associ 
ated with monitoring mobile vehicles in accordance with an 
embodiment of the present disclosure; and 
0015 FIG. 4 illustrates an example flow chart for moni 
toring mobile vehicles in accordance with an embodiment of 
the present disclosure. 

DETAILED DESCRIPTION OF THE INVENTION 

0016 Embodiments of the present invention and its 
advantages are best understood by referring to FIGS. 1 
through 4 of the drawings, like numerals being used for like 
and corresponding parts of the various drawings. 
0017. A typical unit train can have two or more railcars 
associated with it. In addition, railcars can be detached from 
the unit train for various reasons. Businesses operating rail 
cars and other mobile vehicles use monitoring systems to 
track and manage railcars and other mobile vehicles for its 
customers. Typically, data associated with tracking railcars is 
communicated via car location messages (CLMs). However, 
current monitoring systems often fail to provide Sufficiently 
timely and accurate CLMs to customers. The teachings of this 
disclosure recognize that it would be desirable to incorporate 
location devices into a system and method for monitoring 
railcars to better track and manage railcars, and to allow 
railcars to be tracked as a single unit train. FIGS. 1 through 4 
below illustrate a system and method of using location signals 
received from location devices to monitor a plurality of 
mobile vehicles as a collective mobile unit. 
(0018 FIG. 1 illustrates an example of a system 100 for 
monitoring mobile vehicles in accordance with an embodi 
ment of the present disclosure. System 100 may include loca 
tion devices 105, an enterprise 110, a customer device 115, a 
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network 120, a network storage device 125, mobile vehicles 
130, a collective mobile unit 135, and a server 140. Location 
devices 105, enterprise 110, customer device 115, and net 
work storage device 125 may becommunicatively coupled by 
network 120. Enterprise 110 is generally operable to monitor 
a location of collective mobile unit 135, as described below. 
0019. In general, enterprise 110 uses location data 
received from location devices 105 to track mobile vehicles 
130 as a single mobile unit. Examples of mobile vehicles 130 
may include cars, trucks, buses, railcars, trains, trailers, wag 
ons, bicycles, ships, boats, aircrafts, any other mobile 
vehicles capable of transporting cargo or passengers, or any 
combination of the preceding. The present disclosure con 
templates system 100 comprising any number and combina 
tion of mobile vehicles 130. 
0020 Mobile vehicles 130 generally form a collective 
mobile unit 135. According to various embodiments, a col 
lective mobile unit 135 may refer to two or more mobile 
vehicles 130 traveling together and that may be viewed as a 
single mobile unit. For example, mobile vehicles 130a to 
130m may be traveling together to a specific destination. In 
such an example, mobile vehicles 130a to 130n form collec 
tive mobile unit 135 and may be monitored as a single unit. As 
another example, mobile vehicles 130a to 130n may be rail 
cars associated with a train. Accordingly, the railcars may be 
viewed as a collective mobile unit 135 (e.g., a single unit 
train). 
0021 Location devices 105 generally facilitate the moni 
toring of a collective mobile unit 135 by communicating 
location signals 145 to enterprise 110. Each location device 
105 may be associated with a respective mobile vehicle 130 of 
collective mobile unit 135 (such as a railcar of a unit train) and 
may be configured to provide real-time location data associ 
ated with collective mobile unit 135. A location device 105 
may refer to any device capable of communicating location 
signals 145. For example, location device 105 may be a cel 
lular device, GPS device, or any other type of device capable 
of communicating real-time location data via one or more 
location signals 145. In certain embodiments, location device 
105 may be attached to a mobile vehicle 130. It will be 
understood that system 100 may comprise any number and 
combination of location devices 105. 
0022 Enterprise 110 may include a server 140 operable to 
monitor collective mobile unit 135. Monitoring collective 
mobile unit 135 may include monitoring a location of collec 
tive mobile unit 135, detecting events associated with collec 
tive mobile unit 135, and modifying monitoring behaviors in 
response to detecting events. The present disclosure contem 
plates that the collective mobile unit 135 being tracked can be 
any length of train (e.g., any number of mobile vehicles 130 
may form collective mobile unit 135) and/or be a collective 
Subset of railcars from a train (e.g., a certain number of mobile 
vehicles 130 of the plurality of mobile vehicles 130 forming 
collective mobile unit 135). 
0023. In general, server 140 monitors a location of collec 

tive mobile unit 135 based on received location signals 145 
from location devices 105. For example, server 140 may first 
receive location signals 145 from location devices 105. Based 
on those received location signals 145, server 140 may auto 
matically detect that mobile vehicles 130 are moving in uni 
son, and thus determine mobile vehicles 130 are moving as 
collective mobile unit 135. In response to determining mobile 
vehicles 130 are moving as collective mobile unit 135, server 
140 may monitor a location of collective mobile unit 135. 
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0024. To monitor a location of collective mobile unit 135, 
server 140 may receive location signals 145 from one or more 
location devices 105. As an example, server 140 may receive 
a location signal 145 (Such as location signal 145a) from a 
location device 105 (such as location device 105a associated 
with mobile vehicle 130a), and based on location signal 145a, 
determine a first location of collective mobile unit 135 at a 
first time. Shortly thereafter, server 140 may receive another 
location signal 145 (such as location signal 145b) from 
another location device 105 (such as location device 105b 
associated with mobile vehicle 130b), and based on location 
signal 145b, determine a second location of collective mobile 
unit 135 at a second time. In certain embodiments, the first 
location and the second location may be approximately the 
same (taking into account the distance mobile vehicle 130a 
and mobile 130b are spaced apart from one another), such as 
when collective mobile unit 135 is idle or otherwise remain 
ing in one place. 
0025 Server 140 may continue monitoring the location of 
collective mobile unit 135 based on received location signals 
145 from additional location devices 105 by cycling through 
additional location devices 105 one at a time. For example, 
server 140 may receive location signals 145a from location 
device 105a at a first time. After a certain time period (e.g., 1 
second, 10 seconds, 1 minute, 10 minutes, 1 hour, etc.), server 
140 may receive location signals 145b from location device 
105b at a second time. Server 140 may then continue to 
alternate through the additional location devices 105 to 
receive location signals 145. In certain embodiments, after 
server 140 has cycled through each location device 105 (such 
as location devices 105a to 105m), server 140 may repeat the 
cycle of alternating through location devices 105 to receive 
location signals 145 (such as location signals 145a to 145n). 
It will be understood that the present disclosure contemplates 
receiving location signals 145 from location devices 105 in 
any suitable order. 
0026. According to some embodiments, server 140, or any 
other component of system 100, may alternate through loca 
tion devices 105 to conserve power. Alternating through loca 
tion devices 105 may refer to powering on and off each 
location device 105 to receive location signals 145 from one 
location device 105 at a time. Alternating through location 
devices 105 may also refer to instructing location devices 105 
to communicate location signals 145 at coordinated intervals. 
In certain embodiments, location devices 105 may be config 
ured to communicate such location signals 145 at coordinated 
intervals. 

0027. In various embodiments, server 140 may detect an 
event based on one or more location signals 145. Detecting an 
event may include detecting that collective mobile unit 135 
crossed a geographic boundary. A geographic boundary may 
be a predefined border, Such as a Zone or radius around a 
geographical area associated with enterprise 110 (e.g., a rail 
road facility associated with enterprise 110, railcar terminal 
associated with enterprise 110, etc.). In certain embodiments, 
a geographic boundary may be part of a geo-fence associated 
with enterprise 110. For example, server 140 may utilize 
geo-fencing to detect if a unit train has entered or exited a 
facility, or if a unit train has come within a certain distance of 
a facility. If such an event is detected, server 140 may auto 
matically notify a customer and/or an administrator of the 
event. In other words, geo-fencing may be used to define 
certain geographic boundaries around or within a geographi 
cal area. Such geographic boundaries may be associated with 
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monitoring the location of collective mobile unit 135, as 
described below with respect to FIG. 2. 
0028. In various embodiments, server 140 may detect that 
collective mobile unit 135 has entered a geographical area by 
detecting that (1) a certain number of mobile vehicles 130, (2) 
a certain percentage of mobile vehicles 130, (3) a certain 
percentage of the length of collective mobile unit 135, or (4) 
a leading mobile vehicle 130 of collective mobile unit 135 
crossed a boundary of a geographical area to enter the geo 
graphical area. For example, server 140 may determine that 
mobile vehicle 130a has crossed a boundary to enter the 
geographical area. If server 140 has determined that mobile 
vehicle 130a is in front of all other mobile vehicles 130 of 
collective mobile unit 135, it may be determined that collec 
tive mobile unit 135 has entered the geographical area. As 
another example, server 140 may determine that 5% of 
mobile vehicles 130 of collective mobile unit 135 have 
crossed a boundary to enter the geographical area and thus 
determine that collective mobile unit 135 has entered the 
geographical area. 
0029. Alternatively, server 140 may detect collective 
mobile unit 135 has exited a geographical area by detecting 
that (1) a certain number of mobile vehicles 130, (2) a certain 
percentage of mobile vehicles 130, (3) a certain percentage of 
the length of collective mobile unit 135, or (4) a last mobile 
vehicle 130 of collective mobile unit 135 crossed a boundary 
of a geographical area to exit the geographical area. As an 
example, if server 140 determines that mobile vehicle 130n 
has crossed a boundary to exit a geographical area and that 
mobile vehicle 130n is behind all other mobile vehicles 130, 
it may be determined that collective mobile unit 135 also has 
exited the geographical area. As another example, server 140 
may determine that 5% of mobile vehicles 130 of collective 
mobile unit 135 have crossed a boundary of a geographical 
area to exit the geographical area and thus determine that 
collective mobile unit 135 has exited the geographical area. 
0030. In certain embodiments, detecting an event may 
include detecting that collective mobile unit 135 has crossed 
a Velocity threshold. Examples of crossing a Velocity thresh 
old may include moving at a Velocity faster than a threshold 
and/or moving at a velocity slower than a threshold. To deter 
mine whether collective mobile unit 135 has crossed a veloc 
ity threshold, server 140 may use location signals 145 
received from one or more location devices 105. As an 
example, server 140 may receive one or more location signals 
145 from a first location device 105 at a first time and deter 
mine a first location of collective mobile unit 135. Server 140 
may then receive one or more location signals 145 from a 
second location device 105 at a second time and determine a 
second location of collective mobile unit 135. Based on com 
paring the first location at the first time to the second location 
at the second time, server 140 may determine a velocity at 
which collective mobile unit 135 is traveling. After determin 
ing the velocity, server 140 may compare the velocity to one 
or more velocity thresholds to determine whether the velocity 
of collective mobile unit 135 has crossed the one or more 
velocity thresholds. 
0031. In certain embodiments, if the velocity is less than a 
certain threshold, server 140 may determine collective 
mobile unit 135 is idle. A velocity less than a certain threshold 
may also indicate collective mobile unit 135 will cross a 
geographic boundary later than expected, such as arrive at a 
destination after an estimated arrival time. In some embodi 
ments, if the Velocity is greater than a certain threshold, server 
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140 may determine collective mobile unit 135 is not idle 
and/or is moving at a Velocity faster than expected. In such an 
embodiment, a Velocity faster than expected may indicate 
collective mobile unit 135 will cross a geographic boundary 
earlier than expected, such as arrive at a destination before an 
estimated arrival time. 
0032. In response to detecting an event, one or monitoring 
behaviors of server 140 may be modified. Modifying a moni 
toring behavior may include: (1) receiving location signals 
more frequently or less frequently; (2) monitoring individual 
locations of one or more railcars in addition to monitoring a 
location of a unit train; (3) Switching between monitoring a 
location of a unit train and monitoring individual locations of 
railcars; (4) changing an established threshold (e.g., increas 
ing or decreasing a Velocity threshold value, time threshold 
value, etc.); (5) communicating alerts comprising location 
data associated with the unit train and/or one or more railcars; 
(6) changing any other monitoring behavior, or (7) any com 
bination thereof. 
0033 For example, server 140 may utilize geo-fencing to 
detect if a collective mobile unit 135 (such as a unit train) has 
entered or exited a facility or has come within a certain 
distance of a facility. If such an event is detected, the moni 
toring behavior of server 140 may be modified in a manner 
that causes server 140 to automatically notify a customer 
and/or an administrator of the event. As another example, if 
server 140 detects that collective mobile unit 135 (such as a 
unit train) has crossed a geographic boundary (e.g., a bound 
ary to enter or exit a facility or a boundary within a facility 
Such as a loading area, unloading area, or holding area), the 
monitoring behavior of server 140 may be modified such that 
server 140 begins monitoring individual locations of mobile 
vehicles 130 (such as individual locations of railcars). In such 
an example, server 140 may receive location signals 145 from 
location devices 105 at substantially the same time and based 
on those received location signals 145, determine a location 
and/or status of each railcar at that time. 

0034. In certain embodiments, if the monitoring behavior 
of server 140 has been modified to cause individual locations 
of mobile vehicles 130 to be monitored, server 140 may 
determine that a mobile vehicle 130 is no longer part of 
collective mobile unit 135. More specifically, server 140 may 
determine whether one or more mobile vehicles 130 have 
been detached from collective mobile unit 135 (e.g., one or 
more railcars have been detached from a unit train). Server 
140 may do so by comparing a location of one or more mobile 
vehicles 130 to a location of one or more other mobile 
vehicles 130 at approximately a same time. 
0035. According to various embodiments, a monitoring 
behavior of server 140 may be modified by switching from 
monitoring the location of collective mobile unit 135 to moni 
toring individual locations of mobile vehicles 130 in response 
to a certain number or percentage of mobile vehicles 130, a 
certain percentage of the total length of collective mobile unit 
135, or a leading mobile vehicle 130 of collective mobile unit 
135 entering a geographical area (such as entering a train 
facility or train terminal). In such embodiments, server 140 
may further detect when a certain number or percentage of 
mobile vehicles 130, a certain percentage of the length of 
collective mobile unit 135, or a last mobile vehicle 130 of 
collective mobile unit 135 has exited a geographical area 
(such as left a train facility or train terminal), and therefore 
detect that collective mobile unit 135 has exited the geo 
graphical area. Such may be detected based on the monitoring 
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of the individual locations of mobile vehicles 130. In response 
to detecting collective mobile unit 135 has exited a geo 
graphical area, server 140 may return to monitoring a location 
of collective mobile unit 135 (rather than monitoring indi 
vidual locations of mobile vehicles 130), and thereby return 
to tracking mobile vehicles 130 as a single unit. 
0036. In some embodiments, server 140 may utilize CLMs 
to communicate location data associated with collective 
mobile unit 135. Location data may include a location, a time 
associated with the location, an event indicator if an event has 
occurred, an event description if an event has occurred, etc. In 
certain embodiments, server 140 may automatically commu 
nicate an alert 150 based on detecting an event. Alert 150 may 
be communicated to customer device 115 and/or administra 
tor device 160, thereby notifying a customerand/or an admin 
istrator of an event (e.g., notifying a customer and/or admin 
istrator that collective mobile unit 135 crossed a geographic 
boundary, collective mobile unit 135 crossed a velocity 
threshold, a mobile vehicle 130 is no longer part of collective 
mobile unit 135, etc.). Alert 150 may be communicated in any 
suitable format. 
0037 According to certain embodiments, server 140 may 
validate alert 150 before notifying a customer or administra 
tor of a detected event. Validating alert 150 may include 
determining that alert 150 is accurate and timely, is not dupli 
cative of another alert 150, and/or does not overlap with 
another alert 150. As an example, an alert 150 may be vali 
dated if the detection of an event triggering the generation of 
alert 150 is accurate and timely. As another example, an alert 
150 may not be validated if another alert 150 of the same alert 
type (e.g., indicating the same event or event type) has been 
communicated within a certain window of time (e.g., an alert 
of the same alert type has been communicated within the past 
12 hours). 
0038. In certain embodiments, server 140 may use loca 
tion data 155 to facilitate the monitoring of a location of 
collective mobile unit 135. Location data 155 may refer to any 
information associated with monitoring mobile vehicles that 
may be stored in one or more records in one or more data 
bases. Location data 155 may include data associated with 
received location signals 145, data associated with previous 
events, data associated with previous alerts 150, previous 
locations of collective mobile unit 135, previous locations of 
mobile vehicles 130, or any other data suitable for a particular 
purpose. 

0039. In the illustrated embodiment, network storage 
device 125 stores location data 155. Network storage device 
125 may refer to any suitable device communicatively 
coupled to network 120 and capable of storing and facilitating 
retrieval of data and/or instructions. Examples of network 
storage device 125 include computer memory (for example, 
Random Access Memory (RAM) or Read Only Memory 
(ROM)), removable storage media (for example, a Compact 
Disk (CD) or a Digital Video Disk (DVD)), database and/or 
network storage (for example, a server), and/or any other 
Volatile or non-volatile, non-transitory computer-readable 
memory devices that store one or more files, lists, tables, or 
other arrangements of information. Network Storage device 
125 may store any data and/or instructions utilized by server 
140. 

0040 Location devices 105, server 140, and other compo 
nents of system 100 may be communicatively coupled by 
network 120. In certain embodiments, network 120 may refer 
to any interconnecting system capable of transmitting audio, 

Jan. 14, 2016 

Video, signals, data, messages or any combination of the 
preceding. Network 120 may include all or a portion of a 
public switched telephone network (PSTN), a public or pri 
vate data network, a local area network (LAN), a metropoli 
tan area network (MAN), a wide area network (WAN), a 
local, regional, or global communication or computer net 
work Such as the Internet, a wireline or wireless network, an 
enterprise intranet, or any other Suitable communication link, 
including combinations thereof. 
0041. In some embodiments, enterprise 110 may refer to a 
business operating railcars and may include one or more 
servers 140 and an administrator device 160. In some embodi 
ments, server 140 may refer to any suitable combination of 
hardware and/or Software implemented in one or more mod 
ules to process data and provide the described functions and 
operations. In some embodiments, the functions and opera 
tions described herein may be performed by a pool of servers 
140. In some embodiments, server 140 may include, for 
example, a mainframe, server, host computer, workstation, 
web server, file server, a personal computer Such as a laptop, 
or any other Suitable device operable to process data. In some 
embodiments, server 140 may execute any suitable operating 
system such as IBM's zSeries/Operating System (Z/OS), MS 
DOS, PC-DOS, MAC-OS, WINDOWS, UNIX, OpenVMS, 
or any other appropriate operating systems, including future 
operating systems. 
0042. In general, server 140 receives location signals 145 
from location devices 105, and based on received location 
signals 145, monitors a location of collective mobile unit 135. 
In some embodiments, server 140 may include a processor 
165, server memory 170, an interface 175, an input 180, and 
an output 185. Server memory 170 may refer to any suitable 
device capable of storing and facilitating retrieval of data 
and/or instructions. Examples of server memory 170 include 
computer memory (for example, RAM or ROM), mass stor 
age media (for example, a hard disk), removable storage 
media (for example, a CD or a DVD), database and/or net 
work storage (for example, a server), and/or any other volatile 
or non-volatile, non-transitory computer-readable memory 
devices that store one or more files, lists, tables, or other 
arrangements of information. Although FIG. 1 illustrates 
server memory 170 as internal to server 140, it should be 
understood that server memory 170 may be internal or exter 
nal to server 140, depending on particular implementations. 
Also, server memory 170 may be separate from or integral to 
other memory devices to achieve any Suitable arrangement of 
memory devices for use in system 100. 
0043 Server memory 170 is generally operable to storean 
application 172 and geographical boundaries 174. Applica 
tion 172 generally refers to logic, rules, algorithms, code, 
tables, and/or other suitable instructions for performing the 
described functions and operations. In some embodiments, 
application 172 facilitates monitoring the location of collec 
tive mobile unit 135. 

0044 Server memory 170 communicatively couples to 
processor 165. Processor 165 is generally operable to execute 
application 172 stored in server memory 170 to monitor col 
lective mobile unit 135 according to the disclosure. Processor 
165 may comprise any suitable combination of hardware and 
Software implemented in one or more modules to execute 
instructions and manipulate data to perform the described 
functions for server 140. In some embodiments, processor 
165 may include, for example, one or more computers, one or 
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more central processing units (CPUs), one or more micropro 
cessors, one or more applications, and/or other logic. 
0045. In some embodiments, communication interface 
175 (I/F) is communicatively coupled to processor 165 and 
may refer to any suitable device operable to receive input for 
server 140, send output from server 140, perform suitable 
processing of the input or output or both, communicate to 
other devices, or any combination of the preceding. Commu 
nication interface 175 may include appropriate hardware 
(e.g., modem, network interface card, etc.) and Software, 
including protocol conversion and data processing capabili 
ties, to communicate through network 120 or another com 
munication system, which allows server 140 to communicate 
to other devices. Communication interface 175 may include 
any suitable Software operable to access data from various 
devices such as customer device 115 and/or network storage 
device 125. Communication interface 175 may also include 
any suitable Software operable to transmit data to various 
devices such as customer device 115, network storage device 
125, and/or administrator device 160. Communication inter 
face 175 may include one or more ports, conversion software, 
or both. In general, communication interface 175 receives 
location signals 145 from location devices 105 and transmits 
alerts 150 to customer device 115 and/or administrator device 
160. 

0046. In some embodiments, input device 180 may refer to 
any Suitable device operable to input, select, and/or manipu 
late various data and information. Input device 180 may 
include, for example, a keyboard, mouse, graphics tablet, 
joystick, light pen, microphone, Scanner, or other Suitable 
input device. Output device 185 may refer to any suitable 
device operable for displaying information to a user. Output 
device 185 may include, for example, a video display, a 
printer, a plotter, or other suitable output device. 
0047. In general, an administrator may interact with server 
140 using administrator device 160. In some embodiments, 
administrator device 160 may becommunicatively coupled to 
server 140 and may refer to any Suitable computing system, 
workstation, personal computer Such as a laptop, or any other 
device operable to process data. In certain embodiments, an 
administrator may utilize administrator device 160 to manage 
server 140 and any of the data stored in server memory 170 
and/or network storage device 125. 
0048. In operation, application 172, upon execution by 
processor 165, facilitates tracking mobile vehicles 130 as a 
collective mobile unit 135. To track mobile vehicles 130 as 
collective mobile unit 135, application 172 may receive loca 
tion signals 145 from location devices 105 one at a time. For 
example, application 172 may receive location signals 145 
from a first location device 105 at a first time, receive location 
signals 145 from a second location device 105 at a second 
time, and so on. In certain embodiments, to receive location 
signals 145 from a certain location device 105, application 
172 may first turn on the certain location device 105. In such 
an embodiment, once application 172 receives location sig 
nals 145 from the certain location device 105, application 172 
may turn off the certain location device 105. 
0049 Based on received location signals 145, application 
172 may monitor a location of collective mobile unit 135. A 
location of collective mobile unit 135 may include a latitude/ 
longitude coordinate, a distance from a particular city, a dis 
tance from a particular destination (Such as a train facility or 
train terminal), a distance from one or more geographical 
boundaries 174 (such as a radius or Zone around a geographi 
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cal area or a set of boundaries of a geo-fence), and so on. 
Application 172 may also determine a status of collective 
mobile unit 135. A status of collective mobile unit 135 may 
include a velocity of collective mobile unit 135 (including 
whether collective mobile unit 135 is moving or is idle (and if 
collective mobile unit 135 is idle, a status may indicate an 
amount of time collective mobile unit 135 has been idle)), an 
estimated time of arrival to or departure from a destination, an 
estimated route to a destination (such as a direction collective 
mobile unit 135 is traveling towards), and so on. In various 
embodiments, application 172 may associate a time with the 
location and/or status of collective mobile unit 135. 

0050. In certain embodiments, application 172 may detect 
an event based on monitoring a location of collective mobile 
unit 135. Detecting an event may include (1) detecting that 
collective mobile unit 135 crossed a geographic boundary 
174 (e.g., a unit train is within a certain distance of a train 
terminal, a unit train entered or exited a loading or unloading 
area of a terminal, a unit train entered or exited a train termi 
nal, etc.); (2) detecting that a certain number of mobile 
vehicles 130, a certain percentage of mobile vehicles 130, a 
certain percentage of the length of collective mobile unit 135, 
or a leading mobile vehicle 130 of collective mobile unit 135 
crossed a boundary of a geographical area to enter the geo 
graphical area (thereby detecting that collective mobile unit 
135 has entered the geographical area); (3) detecting that a 
certain number of mobile vehicles 130, a certain percentage 
of mobile vehicles 130, a certain percentage of the length of 
collective mobile unit 135, or a last mobile vehicle 130 of 
collective mobile unit 135 crossed a boundary of a geographi 
cal area to exit the geographical area (thereby detecting that 
collective mobile unit 135 has exited the geographical area); 
(4) detecting that collective mobile unit 135 has crossed a 
Velocity threshold (e.g., a unit train is traveling at a Velocity 
faster than a threshold, slower than a threshold, etc.); (5) 
detecting an amount of time collective mobile unit 135 has 
been idle exceeds an idle-time threshold; (6) detecting that a 
mobile vehicle 130 is no longer part of collective mobile unit 
135 (e.g., a railcar has been detached from a unit train); (7) 
detecting that collective mobile unit 135 is traveling off 
course (e.g., a unit train is heading in the wrong direction or 
toward the wrong destination, detouring from an expected 
route, etc.); (8) detecting that collective mobile unit 135 will 
arrive early to a destination; and/or (9) detecting that collec 
tive mobile unit 135 will arrive late to a destination. 

0051. According to some embodiments, application 172 
may detect an event based at least in part upon location data 
155 stored in network storage device 125. For example, after 
receiving location signals 145 from location device 105, 
application 172 may compare data associated with location 
signals 145 to location data 155. Based on the comparison, 
application 172 may determine whether a current location of 
collective mobile unit 135 is different from a previous loca 
tion of collective mobile unit 135. In certain embodiments, if 
application 172 determines the current location and the pre 
vious location are approximately the same, application 172 
may determine that collective mobile unit 135 is idle. On the 
other hand, if application 172 determines the current location 
and the previous location are different, it may be determined 
that collective mobile unit 135 is not idle or that at least one 
mobile vehicle 130 is no longer part of collective mobile unit 
135. 

0052. In response to the detection of an event, application 
172 may monitor individual locations of mobile vehicles 130. 
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To monitor individual locations of mobile vehicles 130, appli 
cation 172 may track one or more mobile vehicles 130 sepa 
rately from collective mobile unit 135 and/or each other 
mobile vehicle 130. In other words, application 172 may 
receive real-time locations signals 145 from multiple location 
devices 105 at a time. Based on receiving real-time location 
signals 145, a location and/or status of the respective mobile 
vehicles 130 may be determined. 
0053 According to various embodiments, application 172 
may determine that a mobile vehicle 130 is no longer part of 
collective mobile unit 135 based at least in part upon the 
monitoring of the individual locations of mobile vehicles 130. 
Application 172 may also determine a mobile vehicle 130 is 
no longer part of collective mobile unit 135 based at least in 
part upon detecting that collective mobile unit 135 crossed a 
geographic boundary. As an example, application 172 may 
first detect that collective mobile unit 135 crossed a geo 
graphic boundary and in response monitor individual loca 
tions of mobile vehicles 130. Application 172 may then com 
pare the individual locations of mobile vehicles 130 to each 
other to determine whether a mobile vehicle 130 has been 
detached from collective mobile unit 135. In certain embodi 
ments, application 175 is further able to determine a distance 
of a detached mobile vehicle 130 from collective mobile unit 
135. In some embodiments, a detached mobile vehicle 130 
may be determined based at least in part upon a comparison of 
a current location to previous locations of collective mobile 
unit 135. For example, if a difference between a current 
location and one or more previous locations exceeds a certain 
threshold and the current location and the one or more previ 
ous locations were determined within a certain period of time 
from each other, it may be determined that a mobile vehicle 
130 has been detached from collective mobile unit 135. 

0054. In some embodiments, based on the detection of an 
event, application 172 may communicate an alert 150. Alert 
150 may indicate the occurrence of an event and may include 
a description of the event (e.g., collective mobile unit 135 
crossed a geographic boundary and/or Velocity threshold, a 
mobile vehicle 130 is no longer part of collective mobile unit 
135, etc.). According to certain embodiments, application 
172 may validate alert 150 before notifying a customer or 
administrator of a detected event. Validating alert 150 may 
include determining that alert 150 is accurate and timely, is 
not duplicative of another alert 150, and/or does not overlap 
with another alert 150. As an example, an alert 150 may be 
validated if the detection of an event triggering the generation 
of alert 150 is accurate and timely. As another example, an 
alert 150 may not be validated if another alert 150 of the same 
alert type (e.g., indicating the same event or event type) has 
been communicated within a certain window of time (e.g., an 
alert of the same alert type has been communicated within the 
past 12 hours). In some embodiments, if alert 150 is not 
validated, application 172 may not communicate alert 150. 
0055 Application 172 may communicate alert 150 to cus 
tomer device 115 and/or administrator device 160 in any 
suitable format. For example, alert 150 may be communi 
cated in a standardized format comprising standardized 
fields. Moreover, alert 150 may be communicated to a display 
or other user interface, or it can be communicated to any 
downstream application. For example, application 172 may 
provide alert 150 to a customer and/or administrator by uti 
lizing customer device 115 and/or administrator device 160, 
respectively. 
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0056. Customer device 115 and administrator device 160 
may refer to any device that enables a customer or adminis 
trator to interact with server 140. In some embodiments, 
customer device 115 and/or administrator device 160 may 
include a computer, workstation, telephone, mobile phone, 
Internet browser, electronic notebook, Personal Digital Assis 
tant (PDA), pager, or any other suitable device (wireless, 
wireline, or otherwise), component, or element capable of 
receiving, processing, storing, and/or communicating infor 
mation with other components of system 100. Customer 
device 115 and/or administrator device 160 may also com 
prise any suitable user interface Such as a display, micro 
phone, keyboard, or any other appropriate terminal equip 
ment usable by a customer and/or administrator. It will be 
understood that system 100 may comprise any number and 
combination of customer devices 115 or administrator 
devices 160. 

0057. A customer may utilize customer device 115 to 
interact with server 140 to receivealerts 150 or other real-time 
location information associated with one or more collective 
mobile units 135. In certain embodiments, a customer may 
use customer device 115 to request a location or other status 
of collective mobile unit 135. In such an embodiment, an alert 
150 indicating at least a current location of collective mobile 
unit 135 may be communicated regardless of whether an 
event has been detected. 

0058. Likewise, an administrator may utilize administra 
tor device 160 to interact with server 140 to receive alerts 150 
or other real-time location data associated with tracking one 
or more collective mobile units 135 associated with an enter 
prise. In some embodiments, an administrator may be an 
employee of an enterprise associated with operating railcars 
monitoring or otherwise investigating a location of one or 
more collective mobile units 135. An administrator may also 
use administrator device 160 to provide various instructions 
to server 140 and/or communicate various notifications to a 
customer in response to receiving an alert 150 via adminis 
trator device 160. 

0059. In some embodiments, customer device 115 and/or 
administrator device 160 may include a graphical user inter 
face (GUI). The GUI is generally operable to tailor and filter 
data presented to customers and administrators. The GUI may 
provide an efficient and user-friendly presentation of alert 
150. The GUI may comprise a plurality of displays having 
interactive fields, pull-down lists, and buttons operated by a 
customer or administrator, and may include multiple levels of 
abstraction including groupings and boundaries. It should be 
understood that the term GUI may be used in the singular or 
in the plural to describe one or more GUIs and each of the 
displays of a particular GUI. 
0060 FIG. 2 illustrates an example geo-fence 200 com 
prising a set of geographic boundaries 174 in accordance with 
an embodiment of the present disclosure. System 100 gener 
ally includes various geo-fences 200 associated with enter 
prise 110. A geo-fence 200 may refer to one or more geo 
graphic boundaries 174 Surrounding a facility associated with 
enterprise 110 and/or within a geographical area associated 
with the facility. In the illustrated embodiment, geo-fence 200 
may be stored in server memory 170 and may be associated 
with a first track 210 and a second track 220. In certain 
embodiments, first track 210 may comprise a mainline track 
and second track 220 may comprise a terminal track. 
0061 Second track 220 may be associated with a railroad 
facility, such as a train terminal associated with enterprise 
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110. Second track 220 may also be associated with a geo 
fence 200 comprising a set of geographic boundaries 174 
defined by enterprise 110. In certain embodiments, a set of 
geographic boundaries 174 may comprise geographic virtual 
boundaries Surrounding various geographical areas associ 
ated with a facility. 
0062. In general, an administrator associated with enter 
prise 110 may create a geo-fence for a facility by setting up 
triggers associated with geographic boundaries 174 via 
administrator device 160 such that when collective mobile 
unit 135 crosses a geographic boundary 174, an event may be 
detected. According to some embodiments, when collective 
mobile unit 135 crosses a geographic boundary 174, an alert 
150 indicating collective mobile unit 135 has crossed geo 
graphic boundary 174 may be automatically communicated. 
In certain embodiments, the administrator also may use 
administrator device 160 to store geographical boundaries 
174 (and the associated triggers) in server memory 170. 
0063 Geographic boundaries 174 of geo-fence 200 may 
include a radius around the facility (not shown). Such as a 20 
mile radius, 50 mile radius, 100 mile radius, and so on. When 
collective mobile unit 135 enters this radius or leaves this 
radius, an event may be detected. Another geographic bound 
ary 174 may be an enter boundary 230. Enter boundary 230 
may refer to an entrance point for which collective mobile 
unit 135 may leave first track 210 to enter the facility via 
second track 220. As such, when collective mobile unit 135 
crosses enter boundary 230, an event may be detected (e.g., 
collective mobile unit 135 has entered the facility). Similarly, 
geographical boundaries 174 may include an exit boundary 
240. Crossing exit boundary 240 may indicate collective 
mobile unit 135 is exiting the facility. Thus, crossing exit 
boundary 240 may trigger detection of an event (e.g., collec 
tive mobile unit 135 has exited the facility). 
0064 Geographic boundaries 174 may further include 
loading boundaries 250. In the illustrated embodiment, load 
ing boundary 250a may be associated with Loading Site I and 
loading boundary 250b may be associated with Loading Site 
II. In such an embodiment, when collective mobile unit 135 
enters and/or exits loading boundary 250, an event may be 
detected. For example, if collective mobile unit 135 enters 
loading boundary 250a, enterprise 110 may detect that col 
lective mobile unit 135 has entered Loading Site I, and 
thereby detect an event. As a further example, if collective 
mobile unit 135 exits loading boundary 250a, enterprise 110 
may detect that collective mobile unit 135 has exited Loading 
Site I, and thus detect an event. 
0065. In certain embodiments, geographical boundaries 
174 may include a holding boundary 260. Holding boundary 
260 may refer to a geographical area where collective mobile 
unit 135 may be held (such as for congestion, holding before 
being called into a facility for loading, a Maintenance of Way 
curfew, or other Suitable purpose). Entering and/or exiting 
holding boundary 260 generally triggers detection of an 
event. For example, if collective mobile unit 135 enters hold 
ing boundary 260, system 110 may determine collective 
mobile unit 135 is being held, and as a result, detect an event. 
In Such an example, system 110 may also determine a reason 
for which collective mobile unit 135 is being held. Once 
collective mobile unit 135 exits holding boundary 260, sys 
tem 110 may detect another event. 
0066 Although geo-fence 200 was described as including 
certain geographical boundaries 174, this disclosure contem 
plates that geo-fence 200 may have any number of geographic 
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boundaries 174 of any type. For example, geographical 
boundaries 174 may include staging boundaries (for trains 
being held waiting for release to enter a facility), bad order 
boundaries (for mobile vehicles 130 with mechanical 
defects), and so on. 
0067 FIGS. 3A and 3B illustrate example alerts 150 asso 
ciated with monitoring mobile vehicles 130 in accordance 
with embodiments of the present disclosure. In general, alerts 
150 include data associated with the location of collective 
mobile unit 135, such as one or more of location data 155a to 
155m of network storage device 125. Alerts 150 may be com 
municated to customers and/or administrators. According to 
various embodiments, alerts 150 may be stored in server 
memory 170. Server memory 170 may store the data in any 
suitable format. 

0068 FIG.3A illustrates an example alert 150 that may be 
communicated via email. An email alert 150 may include a 
header section 300 and a body section 310. Header section 
300 may include a sender identifier (e.g., an email address or 
name of a sender), a recipient address (e.g., an email address 
of a recipient), a sent date and/or time stamp, and a subject 
header field. The subject header field may include a brief 
description of the reason for communicating an email alert 
150, such as “ALERT: Alert Type.” 
0069 Body section 310 may include attributes associated 
with an event, a date and/or time stamp of an event, a location 
header, and/or a location of an event. Attributes may include 
an alert description (e.g., detailed description of the alert and 
detected event), a mobile vehicle 130 identifier (e.g., a name 
or other identifier identifying a respective mobile vehicle 130 
associated with the location device from which system 100 
received location signals 145 and thereby detected an event), 
and a collective mobile unit 135 identifier (e.g., a name or 
other identifier identifying a collective mobile unit associated 
with an event). In certain embodiments, a date and/or time 
stamp of an event may be included and may include the 
specific date and time an event occurred. According to some 
embodiments, a time stamp may be for a specific time Zone 
associated with various regions, such as Central Standard 
Time Zone. In certain embodiments, alert 150 may include 
time stamps for multiple time Zones. 
0070. In various embodiments, a location header may 
refer to a brief descriptive word or phrase that may facilitate 
a customer, administrator, or other recipient of email alert 
150, to quickly identify the location of collective mobile unit 
135 and/or one or more mobile vehicles 130. To do so, the text 
of location header may be bolded, italicized, underlined, and/ 
or otherwise emphasized. For example, the location header 
may be “Location.” After the location header, body section 
310 may include a location identifier identifying the location 
of an event. The location identifier may be an address, city, 
distance and/or direction to or from a particular city, and/or 
latitude and longitude coordinate. Although certain examples 
have been used to illustrate email alert 150, any suitable data 
may be used. 
(0071. In some embodiments, email alert 150 is communi 
cated in a format that allows the data to be presented to a 
customer or administrator in the form of a table of rows and 
columns. For example, the rows of email alert 150 may be 
organized according to section type, and the columns may be 
organized according to descriptors describing the data 
included in each section. In some embodiments, customer 
device 115 and/or administrator device 160 presents a high 
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level view with hyperlinks to allow for drilling down into the 
details of a particular alert or other notification. 
0072 FIG.3B illustrates an example alert 150 that may be 
communicated to a mobile device via text message. As 
described above, an alert 150 may include any location data 
associated with the location of a collective mobile unit 135. In 
general, text message alert 150 includes a brief description 
320 associated with a detected event. For example, brief 
description 320 may include an alert type identifying a 
detected event associated with a collective mobile unit 135 
and/or a mobile vehicle 130, a detailed description, a location 
of a detected event, and/or a date and/or time stamp of a 
detected event. Although certain examples have been used to 
illustrate text message alert 150, any suitable data may be 
used. 

0073 FIG. 4 illustrates an example flow chart 400 for 
monitoring mobile vehicles 130 in accordance with an 
embodiment of the present disclosure. The method begins at 
step 402 by receiving location signals 145 from location 
devices 105. In some embodiments, location signals 145 are 
received from one location device 105 at a time. 

0074 Based on the received location signals 145, the 
method may continue to step 404 where a location of collec 
tive mobile unit 135 is monitored. Monitoring a location of 
collective mobile unit 135 may include monitoring a latitude 
and longitude coordinate, a distance from a particular city, a 
distance from a particular destination (such as a train facility 
or train terminal), a distance from one or more geographical 
boundaries 174 (such as a radius or Zone around a geographi 
cal area or a set of boundaries of a geo-fence), and so on. 
Monitoring a location of collective mobile unit 135 may also 
include determining a status of collective mobile unit 135. A 
status of collective mobile unit 135 may refer to a velocity of 
collective mobile unit 135 (including whether collective 
mobile unit 135 is moving or idle, and if collective mobile 
unit 135 is idle, an amount of time collective mobile unit 135 
has been idle), an estimated time of arrival to or departure 
from a destination, an estimated route to a destination (such as 
a direction collective mobile unit 135 is traveling towards), 
and so on. In various embodiments, a time may be associated 
with the location and/or status of collective mobile unit 135. 

0075. At step 406, the method may determine whether an 
event has occurred. Examples of events may include (1) 
detecting that collective mobile unit 135 crossed a geographic 
boundary (e.g., a predefined border Such as a Zone or radius 
around a geographical area, a predefined set of virtual bound 
aries of a geo-fence, etc.); (2) detecting that a certain number 
of mobile vehicles 130, a certain percentage of mobile 
vehicles 130, a certain percentage of the length of collective 
mobile unit 135, or a leading mobile vehicle 130 of collective 
mobile unit 135 crossed a boundary of a geographical area to 
enter the geographical area (thereby detecting that collective 
mobile unit 135 has entered the geographical area); (3) 
detecting that a certain number of mobile vehicles 130, a 
certain percentage of mobile vehicles 130, a certain percent 
age of the length of collective mobile unit 135, or a last mobile 
vehicle 130 of collective mobile unit 135 crossed a boundary 
of a geographical area to exit the geographical area (thereby 
detecting that collective mobile unit 135 has exited the geo 
graphical area); (4) detecting that collective mobile unit 135 
has crossed a Velocity threshold (e.g., collective mobile unit 
135 is traveling at a velocity faster than a threshold, slower 
than a threshold, etc.); (5) detecting an amount of time col 
lective mobile unit 135 has been idle exceeds an idle-time 

Jan. 14, 2016 

threshold; (6) detecting that a mobile vehicle 130 is no longer 
part of collective mobile unit 135 (e.g., a mobile vehicle 130 
has been detached from collective mobile unit 135); (7) 
detecting that collective mobile unit 135 is traveling off 
course (e.g., collective mobile unit 135 is heading toward a 
wrong destination, detouring from an expected route, etc.); 
(8) detecting that collective mobile unit 135 will arrive early 
to a destination; and/or (9) detecting that collective mobile 
unit 135 will arrive late to a destination. According to some 
embodiments, the method may use location data 155 stored in 
network storage device 125 to facilitate determining the 
occurrence of an event. 

0076. In certain embodiments, if an event has not been 
detected, the method may end. On the other hand, if an event 
has been detected, the method may proceed to step 408. 
0077. At step 408, the method monitors individual loca 
tions of mobile vehicles 130 based on determining an event 
has occurred. In certain embodiments, the method switches 
from monitoring a location of collective mobile unit 135 to 
monitoring individual locations of mobile vehicles 130 in 
response to the occurrence of an event. To monitor individual 
locations of mobile vehicles 130, the method may track one or 
more mobile vehicles 130 separately from collective mobile 
unit 135 and/or each other mobile vehicle 130. In other words, 
real-time location signals 145 may be received from multiple 
location devices 105 at a time. Based on receiving real-time 
location signals 145, a location and/or status of the respective 
mobile vehicles 130 may be determined. 
0078 Based on locations and/or statuses of individual 
mobile vehicles 130, the method may determine whether a 
mobile vehicle 130 is no longer part of collective mobile unit 
135 (e.g., determine whether a mobile vehicle 130 has been 
detached from collective mobile unit 135) at step 410. 
According to various embodiments, determining a mobile 
vehicle 130 is no longer part of collective mobile unit 135 
may be based at least in part upon detecting that collective 
mobile unit 135 crossed a geographic boundary 174. For 
example, the method may first detect that collective mobile 
unit 135 crossed a geographic boundary 174 and in response 
monitor individual locations of mobile vehicles 130. The 
method may then compare the individual locations of mobile 
vehicles 130 to each other to determine whether a mobile 
vehicle 130 has been detached from collective mobile unit 
135. 

0079. In some embodiments, a detached mobile vehicle 
130 may be determined based at least in part upon a compari 
Son of a current location to previous locations of collective 
mobile unit 135. For example, if a difference between a cur 
rent location and one or more previous locations exceeds a 
certain threshold and the current location and the one or more 
previous locations were determined within a certain period of 
time of each other, the method may determine that a mobile 
vehicle 130 has been detached from collective mobile unit 
135. 

0080. In the illustrated embodiment, if at step 410 the 
method determines that at least one mobile vehicle 130 is no 
longer part of collective mobile unit 135, the method may 
continue to step 412. Alternatively, the method may end. 
I0081. At step 412, an alert 150 indicating at least one 
mobile vehicle 130 is no longer part of collective mobile unit 
135 is communicated to, for example, customer device 115 
and/or administrator device 160. Alert 150 may be commu 
nicated in any suitable format. For example, alert 150 may be 
communicated in a standardized format comprising standard 
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ized fields. Moreover, alert 150 may be communicated to a 
display or other user interface, or it can be communicated to 
any downstream application. 
0082 Once the method communicates alert 150, the 
method ends. 

0083. Some of the steps illustrated in FIG. 4 may be com 
bined, modified, or deleted where appropriate, and additional 
steps may also be added to the flowchart. Additionally, steps 
may be performed in any suitable order without departing 
from the scope of the disclosure. 
0084. Teachings of the present disclosure may be satisfac 

torily used to manage railroad cars or railway cars. Modifi 
cations, additions, or omissions may be made to the systems 
described herein without departing from the scope of the 
invention. The components may be integrated or separated. 
Moreover, the operations may be performed by more, fewer, 
or other components. Additionally, the operations may be 
performed using any Suitable logic comprising Software, 
hardware, and/or other logic. As used in this document, 
“each” refers to each member of a set or each member of a 
subset of a set. 

0085 Modifications, additions, or omissions may be made 
to the methods described herein without departing from the 
Scope of the invention. For example, the steps may be com 
bined, modified, or deleted where appropriate, and additional 
steps may be added. Additionally, the steps may be performed 
in any suitable order without departing from the scope of the 
present disclosure. 
I0086 Although the present invention has been described 
with several embodiments, a myriad of changes, variations, 
alterations, transformations, and modifications may be Sug 
gested to one skilled in the art, and it is intended that the 
present invention encompass Such changes, variations, alter 
ations, transformations, and modifications as fall within the 
Scope of the appended claims. 
What is claimed is: 
1. A method comprising: 
receiving location signals from a plurality of location 

devices, each location device associated with a respec 
tive railcar of a plurality of railcars; 

wherein the plurality of railcars form a train; and 
monitoring, based on received location signals from one or 
more of the plurality of location devices, a location of the 
train. 

2. The method of claim 1, wherein monitoring a location of 
the train based on the received location signals from the one 
or more of the plurality of location devices comprises moni 
toring a location of the train based on the received location 
signals from one of the plurality of location devices at a time. 

3. The method of claim 2, wherein monitoring a location of 
the train based on the received location signals from one of the 
plurality of location devices at a time comprises: 

monitoring a location of the train based on the received 
location signals from a first location device of the plu 
rality of location devices at a first time; and 

monitoring a location of the train based on the received 
location signals from a second location device of the 
plurality of location devices at a second time. 

4. The method of claim3, wherein monitoring a location of 
the train based on the received location signals from one of the 
plurality of location devices at a time further comprises moni 
toring a location of the train based on the received location 
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signals from additional location devices of the plurality of 
location devices by cycling through the additional location 
devices one at a time. 

5. The method of claim 1, further comprising: 
detecting, based on the received location signals from one 

or more of the plurality of locations devices, an event; 
and 

monitoring, based on the detection of the event, individual 
locations of the plurality of railcars of the train. 

6. The method of claim 5, wherein detecting the event 
comprises detecting that the train has crossed a Velocity 
threshold. 

7. The method of claim 5, wherein detecting the event 
comprises detecting that the train crossed a geographic 
boundary. 

8. The method of claim 7, further comprising: 
determining, based on the monitoring of the individual 

locations of the plurality of railcars, that a first railcar of 
the plurality of railcars is no longer part of the train; and 

communicating, based on determining that the first railcar 
of the plurality of railcars is no longer part of the train, an 
alert indicating that the first railcar of the plurality of 
railcars is no longer part of the train. 

9. The method of claim 1, further comprising detecting that 
the train has entered a geographical area by detecting that a 
percentage of the plurality of railcars of the train have crossed 
a boundary of a geographical area to enter the geographical 
aca. 

10. The method of claim.9, further comprising monitoring, 
based upon detecting the train has entered a geographical area 
by detecting that a percentage of the plurality of railcars of the 
train have crossed a boundary of a geographical area to enter 
the geographical area, individual locations of the plurality of 
railcars of the train. 

11. The method of claim 1, further comprising detecting 
that the train has exited a geographical area by detecting that 
a percentage of the plurality of railcars of the train have 
crossed a boundary of a geographical area to exit the geo 
graphical area. 

12. The method of claim 11, further comprising monitor 
ing, based upon detecting the train has exited a geographical 
area by detecting that a percentage of the plurality of railcars 
of the train have crossed a boundary of a geographical area to 
exit the geographical area, a location of the train. 

13. A system comprising: 
a memory operable to store data associated with monitor 

ing a location of a train; and 
a processor communicatively coupled to the memory and 

operable to: 
receive location signals from a plurality of location 

devices, each location device associated with a 
respective railcar of a plurality of railcars, wherein the 
plurality of railcars form the train; and 

monitor, based on received location signals from one or 
more of the plurality of location devices, the location 
of the train. 

14. The system of claim 13, wherein monitoring a location 
of the train based on the received location signals from the one 
or more of the plurality of location devices comprises moni 
toring a location of the train based on the received location 
signals from one of the plurality of location devices at a time. 

15. The system of claim 14, wherein monitoring a location 
of the train based on the received location signals from one of 
the plurality of location devices at a time comprises: 
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monitoring a location of the train based on the received 
location signals from a first location device of the plu 
rality of location devices at a first time; and 

monitoring a location of the train based on the received 
location signals from a second location device of the 
plurality of location devices at a second time. 

16. The system of claim 15, wherein monitoring a location 
of the train based on the received location signals from one of 
the plurality of location devices at a time further comprises 
monitoring a location of the train based on the received loca 
tion signals from additional location devices of the plurality 
of location devices by cycling through the additional location 
devices one at a time. 

17. The system of claim 13, the processor further operable 
tO: 

detect, based on the received location signals from the one 
or more of the plurality of location devices, an event; and 

monitor, based on the detection of the event, individual 
locations of the plurality of railcars of the train. 

18. The system of claim 17, wherein detecting the event 
comprises detecting that the train has crossed a velocity 
threshold. 

19. The system of claim 17, wherein detecting the event 
comprises detecting that the train crossed a geographic 
boundary. 

20. The system of claim 19, the processor further operable 
tO: 
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determine, based on the monitoring of the individual loca 
tions of the plurality of railcars, that a first railcar of the 
plurality of railcars is no longer part of the train; and 

communicate, based on determining that the first railcar of 
the plurality of railcars is no longer part of the train, an 
alert indicating that the first railcar of the plurality of 
railcars is no longer part of the train. 

21. The system of claim 13, further comprising detecting 
that the train has entered a geographical area by detecting that 
a percentage of the plurality of railcars of the train have 
crossed a boundary of a geographical area to enter the geo 
graphical area. 

22. The system of claim 21, further comprising monitoring, 
based upon detecting the train has entered a geographical area 
by detecting that a percentage of the plurality of railcars of the 
collective mobile unit have crossed a boundary of a geo 
graphical area to enter the geographical area, individual loca 
tions of the plurality of railcars of the train. 

23. The system of claim 13, further comprising detecting 
that the train has exited a geographical area by detecting that 
a percentage of the plurality of railcars of the train have 
crossed a boundary of a geographical area to exit the geo 
graphical area. 

24. The system of claim 23, further comprising monitoring, 
based upon detecting the train has exited a geographical area 
by detecting that a percentage of the plurality of railcars of the 
train have crossed a boundary of a geographical area to exit 
the geographical area, a location of the train. 
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