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HISTORY TIMELINE DISPLAY FOR 
VEHICLE FLEET MANAGEMENT 

RELATED APPLICATION 

0001. This application claims the benefit of priority under 
35 U.S.C. S 119(e) of U.S. Provisional Patent Application No. 
61/449,044, filed on Mar. 3, 2011, entitled “History Timeline 
Display for Multiple Vehicles, the disclosure of which is 
hereby incorporated by reference in its entirety. 

BACKGROUND 

0002 Specialized fleet management software is often used 
to manage fleets of vehicles, such as trucks or taxis. Typical 
fleet management systems include functionality for mapping 
and tracking vehicles. Vehicle tracking is facilitated by com 
municating with tracking devices installed in vehicles, which 
typically obtain location and speed information using a global 
positioning system (GPS). The tracking devices can upload 
the location and speed information to the fleet management 
system. In turn, the fleet management system generates a user 
interface accessible by a fleet administrator to determine 
vehicle locations, routes, speeds, and so forth. 
0003. Some fleet management systems provide historical 
information about vehicle routes. Such historical information 
can include start and stop information, vehicle locations at 
given times, and speed information, or the like. A fleet man 
agement system typically outputs this historical information 
in the form of a list. For example, a fleet management system 
might provide a map display that includes symbols represent 
ing vehicles in a vehicle fleet, and user selection of a vehicle 
symbol can cause a popup window to display a vehicle history 
list. 

SUMMARY 

0004. In certain embodiments, a system for providing his 
tory information for a plurality of vehicles includes a com 
puter system including computer hardware programmed to 
implement a user interface module. The user interface mod 
ule can at least: receive telematics data corresponding to a 
plurality of vehicles in a vehicle fleet, the telematics data 
including location information for the vehicles over time; 
generate a vehicle management user interface including data 
representing the plurality of vehicles; output the vehicle man 
agement user interface for presentation to a user, where the 
vehicle management user interface includes a map depicting 
the plurality of vehicles for selection by the user; receive a 
selection by the user of first vehicle data from the vehicle 
management user interface, where the first vehicle data rep 
resents a first vehicle of the plurality of vehicles; in response 
to receiving the selection of the first vehicle data, outputting 
a first vehicle history timeline including first vehicle status 
data reflecting at least a portion of the telematics data corre 
sponding to the first vehicle; receiving a second selection by 
the user of second vehicle data from the vehicle management 
user interface, the second vehicle data representing a second 
vehicle of the plurality of vehicles; and in response to receiv 
ing the second selection of the second vehicle data, outputting 
a second vehicle timeline including second vehicle status data 
reflecting at least a portion of the telematics data correspond 
ing to the second vehicle, the second vehicle timeline able to 
be displayed together with the first vehicle timeline such that 
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the first and second vehicle timelines can be correlated in 
time, thereby enabling a visual comparison of the first and 
second vehicle status data. 

0005. A vehicle history user interface for providing his 
tory information for a plurality of vehicles can include: a first 
vehicle history timeline including first vehicle status data 
corresponding to a first vehicle, the first vehicle status data 
reflecting first location data obtained from the first vehicle; a 
second vehicle history timeline including second vehicle sta 
tus data corresponding to a second vehicle, the second vehicle 
status data reflecting second location data obtained from the 
second vehicle; where the first and second vehicle history 
timelines can be displayed together on the same time scale; 
and where the vehicle history user interface is that can be 
generated by a computer system including computer hard 
Wa. 

0006 Non-transitory physical computer storage can be 
provided that includes instructions stored thereon for imple 
menting, in one or more processors, a method of providing 
history information for a plurality of vehicles. The method 
can include: presenting a vehicle management user interface 
to a user, the vehicle management user interface including 
vehicle data representing a plurality of vehicles; receiving a 
user selection of the vehicle data for at least two vehicles; in 
response to receiving the user selection, obtaining vehicle 
status data over a given time period for each of the at least two 
vehicles; constructing vehicle history timelines for each of 
the at least two vehicles, where each vehicle history timeline 
includes the vehicle status data corresponding to one of the at 
least two vehicles; and outputting the vehicle history time 
lines for display to the user, where the vehicle history time 
lines are that can be displayed together on the same time scale. 
0007. In certain embodiments, a system for providing his 
tory information for a plurality of vehicles includes: a com 
puter system including computer hardware programmed to 
implement a history module that can at least: obtain first 
vehicle status data for a given time period corresponding to a 
first vehicle, the first vehicle status data reflecting telematics 
data obtained from the first vehicle; obtain second vehicle 
status data for the same time period corresponding to a second 
vehicle, the second vehicle status data reflecting telematics 
data obtained from the second vehicle; construct a first history 
timeline including the first vehicle status data; construct a 
second history timeline including the second vehicle status 
data; and output the first and second history timelines 
together for presentation to a user. 
0008. In certain embodiments, the systems and methods 
herein can be used to track hundreds, thousands, or even tens 
of thousands of vehicles or more. The systems and methods 
herein can be implemented automatically and/or in real time. 
Thus, the systems and methods described herein are not, in 
their entirety, able to be implemented as mental processes. 
0009. The systems and methods described herein can be 
implemented by a computer system including computer hard 
ware. The computer system may include one or more physical 
computing devices, which may be geographically dispersed 
or co-located. 

0010 Certain aspects, advantages and novel features of 
the inventions are described herein. It is to be understood that 
not necessarily all Such advantages may be achieved in accor 
dance with any particular embodiment of the inventions dis 
closed herein. Thus, the inventions disclosed herein may be 
embodied or carried out in a manner that achieves or selects 
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one advantage or group of advantages as taught herein with 
out necessarily achieving other advantages as may be taught 
or Suggested herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011. The features of embodiments of the inventions dis 
closed herein are described below with reference to the draw 
ings. Throughout the drawings, reference numbers are re 
used to indicate correspondence between referenced 
elements. The drawings are provided to illustrate embodi 
ments of the inventions described herein and not to limit the 
Scope thereof. 
0012 FIG. 1 illustrates an embodiment of a vehicle man 
agement System. 
0013 FIG. 2 illustrates an embodiment of a vehicle history 
generation process that can be implemented by the vehicle 
management system of FIG. 1. 
0014 FIGS. 3-8 illustrate embodiments of user interfaces 
associated with vehicle history displays that can be generated 
by the vehicle management system. 

DETAILED DESCRIPTION 

I. Introduction 

0015. As mentioned above, fleet vehicle history informa 
tion is typically presented in the form of a list having events 
obtained from vehicle tracking devices. While a list of his 
torical information can be useful, the list format also has 
drawbacks. For instance, history lists for different vehicles 
are typically uncorrelated in time and provide no easy way for 
a user to compare events occurring with respect to multiple 
vehicles. It can therefore be difficult and time consuming to 
identify problems such as congregations, where multiple 
drivers or vehicles congregate in one location, potentially to 
waste company time. Another drawback to the list format for 
displaying vehicle histories is that the common practice of 
vehicle idling, which wastes fuel, may be difficult to identify. 
Further, a list does not provide an easy way for a fleet admin 
istrator to quickly scana history for various vehicle problems. 
0016 Advantageously, this disclosure describes a new 
vehicle history format for vehicle management systems that, 
in certain embodiments, addresses at least some of the afore 
mentioned problems. The vehicle history format described 
herein can also provide additional advantages and benefits. In 
certain embodiments, a vehicle management system gener 
ates a vehicle management user interface that depicts vehicle 
history information in timelines or graphical timelines. These 
history timelines can include information regarding vehicle 
location, speed, and idling, among other useful information. 
The graphical nature of the history timelines can quickly 
convey vehicle tracking details and potential problems, such 
as idling and congregation, to an administrator. Further, his 
tory timelines for multiple vehicles can be displayed in par 
allel, allowing comparison between histories for different 
vehicles. 

0017. The features described herein may also be imple 
mented for non-fleet vehicles, such as for personal vehicles 
having in-vehicle navigation systems. However, for ease of 
illustration, the remainder of this disclosure will describe 
vehicle management systems in the context of vehicle fleets, 
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Such as fleets of service vehicles, trucks, taxis, planes, boats, 
Snow mobiles, emergency vehicles, other vehicles, and the 
like. 

II. Vehicle Management System 
0018 FIG. 1 illustrates an embodiment of a computing 
environment 100 for implementing a vehicle management 
system 110. Among other features, the example vehicle man 
agement system 110 shown can generate a vehicle manage 
ment user interface that includes vehicle history timelines. 
0019. In the computing environment 100, one or more 
in-vehicle devices 105A. ... 105N and management devices 
135 communicate with the vehicle management system 110 
over a network 145. The in-vehicle devices 105 can include 
computing devices installed in fleet vehicles. These devices 
105 can include navigation functionality, routing functional 
ity, and the like. The in-vehicle devices 105 can receive route 
information and other information from the vehicle manage 
ment system 110. In addition, the in-vehicle devices 105 can 
report information to the vehicle management system 110. 
Such as driver location, vehicle sensor data, vehicle status 
(e.g., maintenance, tire pressure, or the like), and so forth. 
0020. The management devices 135 can be computing 
devices used by dispatchers, fleet managers, administrators, 
or other users to manage different aspects of the vehicle 
management system 110. For example, a user of a manage 
ment device 135 can access the vehicle management system 
110 to generate routes, dispatch vehicles and drivers, and 
perform other individual vehicle or fleet management func 
tions. With the management devices 135, users can access and 
monitor vehicle information obtained from one or more of the 
in-vehicle devices 105 by the vehicle management system 
110. Such vehicle status information can include data on 
vehicle routes used, stops, speed, vehicle feature usage (such 
as power takeoff device usage), driver behavior and perfor 
mance, vehicle emissions, vehicle maintenance, energy 
usage, and the like. In some embodiments, the management 
devices 135 are in fixed locations, such as at a dispatch center. 
The management devices 135 can also be used by adminis 
trators in the field, and may include mobile devices, laptops, 
tablets, Smartphones, personal digital assistants (PDAs), 
desktops, or the like. 
0021. The vehicle management system 110 can be imple 
mented by one or more physical computing devices, such as 
servers. These servers can be physically co-located or can be 
geographically separate, for example, in different data cen 
ters. In one embodiment, the vehicle management system 110 
is implemented as a cloud computing application. For 
instance, the vehicle management system 110 can be a cloud 
implemented platform hosted in one or more virtual servers 
and/or physical servers accessible to users over the Internet or 
other network 145. In the depicted embodiment, the vehicle 
management system 110 includes a fleet management mod 
ule 112, a mapping module 115, a telematics module 120, a 
routing module 130, a dispatch module 140, and an integra 
tion module 150. These components can, but need not, be 
integrated together on a common Software or hardware plat 
form. 
0022. The fleet management module 112 can include 
functionality for generating, rendering, or otherwise display 
ing a vehicle management user interface 114. The vehicle 
management user interface 114 can include a map or list of 
vehicles that depicts symbols or other data representative of 
vehicles. In addition, the vehicle management user interface 



US 2012/0226390 A1 

114 can advantageously include a history timeline display 
116. For example, in response to user selection of one or more 
of the vehicle symbols from the map or list, the vehicle 
management user interface 114 can output one or more 
vehicle history timelines corresponding to the selected 
vehicle or vehicles. Advantageously, the history timeline dis 
play 116 can provide multiple vehicle histories correlated in 
time or event, thereby allowing comparison of events among 
vehicles. Viewed another way, the vehicle history timelines 
can also be considered driver history timelines. 
0023 Example vehicle management user interfaces 114 
and history timeline displays 116 are described below in 
detail with respect to FIGS. 3 through 8. Although the fleet 
management module 112 generates the user interface 114, in 
certain embodiments the fleet management module 112 out 
puts the user interface 114 to the management devices 135, 
which actually display the user interface 114 and associated 
history timeline display 116. Thus, as used herein, the terms 
“output a user interface for presentation to a user,” “present 
ing a user interface to a user and the like, in addition to 
having their ordinary meaning, can also mean (among other 
things) transmitting user interface information over a net 
work, Such that a user device can actually display the user 
interface. 

0024. The fleet management module 112 can communi 
cate with the mapping module 115 to obtain mapping data, 
which the fleet management module 112 can include in the 
vehicle management user interface 114. The mapping data 
can be compressed, transmitted, re-rendered, and displayed 
on the management user interface 114. Other data can also be 
overlaid to enhance the map and management layout. The 
mapping module 115 can be a geographic information system 
(GIS) in one embodiment. The fleet management module 112 
can also access the telematics module 120 to obtain vehicle 
status data for inclusion in vehicle history timelines. The 
telematics module 120 can provide this vehicle status data 
based on telematics data obtained from the in-vehicle devices 
105.N. The telematics data can include such data as location or 
speed information obtained using GPS or cellular tower tri 
angulation (or other methods), vehicle sensor data, Solid state 
inertial information, or any other data that can be obtained 
from a vehicle, its engine, or the like (including other sensors 
Such as passenger seat sensors to detect the presence of pas 
sengers and so forth). The telematics data is described below 
in greater detail with respect to FIG. 2. 
0025. The routing module 130 can construct pre-dispatch 
or post-dispatch routes for vehicles based on any of a variety 
of routing algorithms, such as those disclosed in U.S. Publi 
cation No. 2010/0153005, filed Dec. 8, 2009, and entitled 
“System and Method for Efficient Routing on a Network in 
the Presence of Multiple-Edge Restrictions and Other Con 
straints, the disclosure of which is hereby incorporated by 
reference in its entirety. In addition, the routing module 110 
can automatically select routes that take into account factors 
that affect energy usage using the techniques described in 
U.S. application Ser. No. 12/954,547, filed Nov.24, 2010, and 
entitled “Vehicle Route Selection Based on Energy Usage.” 
the disclosure of which is hereby incorporated by reference in 
its entirety. 
0026. The integration module 130 can facilitate integra 
tion of the vehicle management system 110 with other sys 
tems, such as fuel card systems, payroll systems, Supply chain 
system, insurance systems, and the like. The dispatch module 
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140 can provide functionality for users of the management 
devices 135 to assign drivers and vehicles to routes selected 
by the routing module 110. 
0027. Furthermore, although not shown, the vehicle man 
agement system 110 may include functionality for disabling 
an engine remotely to recovera stolen vehicle (as permitted in 
Europe and some other areas). 
(0028. The illustrated network 145 may be a LAN, a WAN, 
the Internet, combinations of the same, or the like. For ease of 
illustration, the vehicle management system 110 has been 
depicted as a centralized system. However, in other imple 
mentations, at least some of the functionality of the vehicle 
management system 110 is implemented in other devices. 
Other possible implementations of the vehicle management 
system 110 can include many more or fewer components than 
those shown in FIG. 1. 

III. History Timeline Generation Features 

0029. With reference to FIG. 2, an embodiment of a 
vehicle history generation process 200 is illustrated. The 
vehicle history generation process 200 can be implemented 
by the vehicle management system 110. In particular, the 
vehicle history generation process 200 can be implemented 
by the fleet management module 112. In certain embodi 
ments, the vehicle history generation process 200 advanta 
geously generates a vehicle management user interface hav 
ing a history timeline display. The vehicle history generation 
process 200 will be described in the context of FIG.3, which 
includes an example vehicle management user interface. 
0030. At block 215 of FIG. 2, a vehicle management user 
interface is presented to a user. The user may be an adminis 
trator or other user of the management devices 135 described 
above. The vehicle management user interface may be pre 
sented to the user in response to the user requesting access to 
the vehicle management user interface. For instance, in one 
embodiment, the user accesses a browser or other network 
application software installed on a management device 135, 
which accesses the vehicle management user interface 114 
from the vehicle management system 110. The vehicle man 
agement user interface 114 can therefore run in a browser, for 
example, as a web page or the like. The vehicle management 
user interface 114 could run instead in an application other 
than a browser in other embodiments. 
0031 Turning to FIG.3, an example vehicle management 
user interface 300 is shown. The vehicle management user 
interface 300 includes a map 301 having various symbols 
302,304 that represent vehicles. Two main types of vehicle 
symbols 302,304 are shown to represent single vehicles and 
groups or clusters of vehicles. The symbols 302 include green 
arrows to indicate movement of a vehicle, blue idle signs to 
indicate a vehicle that is idling, and red stop signs that indicate 
vehicles that have stopped. These symbols are merely illus 
trative examples and can be varied in other embodiments. The 
symbols 304, in contrast, represent groups or clusters of 
vehicles. If a user were to Zoom in on a cluster 304, the cluster 
could expand to show individual vehicles (or smaller clusters, 
should the original cluster 304 represent a large number of 
vehicles). The vehicle management user interface 300 can 
therefore incorporate the clustering features described in 
detail in U.S. application Ser. No. 12/882,930, filed Sep. 15, 
2010, and entitled “Real Time Map Rendering With Data 
Clustering and Expansion and Overlay, the disclosure of 
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which is hereby incorporated by reference in its entirety. 
Clusters need not be used to represent groups of vehicles, 
however. 

0032. User selection of an individual vehicle symbol 302 
or cluster 304 can cause the vehicle management user inter 
face 300 to produce a popup box 310 displaying certain 
vehicle status information. The example vehicle status infor 
mation shown in the popup box 310 includes vehicle identi 
fiers 312, addresses of current locations, icons representing 
the current status of the vehicles (such as green boxes to 
represent moving, stop signs for stopped vehicles, idle signs 
etc.). Further, the popup box 310 includes links 314, 316 for 
adding one or more vehicles to a history display. Selection of 
the link 314, which says “Add to History” underneath a spe 
cific vehicle identifier 312, can add an individual vehicle to a 
history display. Selection of the link316, which says “Add all 
to history, can add all the vehicles shown in the box 310 and 
corresponding to the selected cluster 304 to a history display. 
0033. A history timeline display is not shown in FIG.3 but 
can be generated from the vehicle management user interface 
300 shown in FIG. 3 (see FIG. 4). Toolbars 305, 330 are 
included as examples of user interface controls that can be 
used to manage history timeline displays 116. For example, in 
the toolbar 330, another way to select vehicles to add to a 
history display is to enter the name of the vehicle in a textbox 
340 and select an “add unit' button 342. A date for which 
history can be displayed is also selectable via control 338 in 
the toolbar 330. Further, the toolbar 330 includes a checkbox 
control 332 for toggling the history display or history layer. A 
select box 334 allows current data, key events, and/or all 
vehicle status data to be displayed on a history timeline. A 
select box 336 allows different types of timelines to be gen 
erated (see below). On the toolbar 305, different buttons 322, 
324, and 326 enable different formats for the history display, 
such as in a frame below the map 301, in a frame to the right 
(or left) of the map 301, or as a list independent of the map 
301. Further, the history display can be provided in a separate 
window. 

0034 Referring again to FIG. 2, it is determined at deci 
sion block 225 whether a user selects one or more vehicles to 
add to a history display. If the user makes no selection, the 
process 300 effectively loops until a selection is performed. 
Thus, for example, a history display would be generated in 
one embodiment if one of the links 314, 316 of FIG. 3 were 
selected. If the user does select a vehicle or vehicles, at block 
225, a vehicle history display is generated using blocks 235 
through 255 of the process 300. 
0035. At block 235, vehicle status data over a given time 
period is obtained for each vehicle selected. The time period 
over which vehicle status data is obtained can be a day, a 
week, an hour, or the like. The time period can be the current 
24-hour period, for instance. History timelines can also be 
generated for previous days or other past time periods. 
0036. The vehicle status data acquired by the telematics 
module 120 can be obtained by the fleet management module 
112. As described above, the telematics module 120 can 
obtain telematics data from in-vehicle devices 105 or from 
extra-vehicle devices or locations. Telematics data can 
include raw vehicle sensor data, such as engine sensor data 
(which can reflect whether a vehicle is running/idling or 
turned off), power takeoff device data (which can reflect 
whether a hydraulic device is operating see below with 
respect to FIG. 7), and the like. Further, the telematics data 
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can include raw GPS receiver data (such as latitude, longi 
tude, elevation, and time data). 
0037. The telematics module 120 can translate this 
telematics data into more human-readable vehicle status data, 
which is accessed at block 225 of the process 300. For 
instance, the telematics module 120 can translate engine sen 
Sordata into information regarding vehicle stop and idle times 
and information regarding whether a power takeoff device 
(such as a hydraulic lift) was in use while an engine was 
running (see below with respect to FIG. 7). As another 
example, the telematics module 120 can access the GIS soft 
ware of the mapping module 120 to translate GPS or cellular 
triangulation data to street address information. In other 
embodiments, however, the in-vehicle devices can translate 
the telematics data into the human-readable vehicle status 
data. 

0038 A vehicle history timeline is constructed for each 
selected vehicle at block 245, and the vehicle history time 
lines are output together on the same time scale at block 255. 
Constructing a vehicle history timeline can include accessing 
or generating graphic elements corresponding to the vehicle 
status data and arranging the graphic elements together, 
optionally with text, in a timeline format. The timelines can 
be constructed in the form of horizontal or vertical bar graphs 
in one embodiment. Each bar graph can represent a timeline 
for a specific vehicle. Other formats, including formats that 
involve solely text rather than graphics, are also possible. For 
example, the timeline could be in the form of a table, chart, or 
other data having symbols whose size, color, and/or informa 
tion included therein change over time. In some embodi 
ments, one or more timelines constitute a Gantt chart or the 
like. 
0039. The selection and arrangement of graphical and tex 
tual elements of the timelines can also depend on preferences 
selected by a user. For instance, a user can select different 
types of history timelines or history timelines that show dif 
ferent types of status data. In one embodiment, different 
timelines can be constructed for the same vehicle to reflect 
different data. Some examples of such data can include infor 
mation regarding vehicle stop, moving, and idle times, infor 
mation regarding congregations, warnings regarding policy 
violations (such as speeding, operating a power takeoff 
device while moving, or entering or approaching a geofenced 
(e.g., prohibited) area), and the like. Graphic elements can be 
used to represent these and other timeline features. Text may 
also be overlaid over the graphics elements to provide 
prompting as to the meaning of the graphics elements. 
0040. As an example, several vehicle history timelines are 
shown in FIG. 4. By way of overview, FIG. 4 represents one 
possible vehicle management user interface 400 that can be 
generated in response to the “Add all to History” link 316 
being selected in FIG. 3. As described above, this link 316 
enables each of the vehicles in the popup box 310 of FIG.3 to 
be added to a history display. Such a history display 450 is 
shown in FIG.4, including a list of the vehicles 451 for which 
the display 450 is generated and their corresponding history 
timelines 460. 

0041. Similar to the vehicle management user interface 
300, the vehicle management user interface 400 includes a 
map 401. The map 401 depicts routes taken by the vehicles 
451 that are the subject of the history display 450. Upon 
addition of the vehicles 451 to the history display 450, the 
map 401 has Zoomed into an area that depicts routes 468taken 
by the vehicles. The routes 468 are illustrated by dashed lines 
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having colors that are also shown in colored circles 453 next 
to names 454 of the vehicles 451. In one embodiment, these 
colors 453 are automatically assigned to the vehicles 451 
upon insertion into the history display 450. Advantageously, 
this automatic color assignment can facilitate easier visual 
associations between the vehicles 451 and their respective 
routes 468. The colors can be assigned by a random or deter 
ministic algorithm by the fleet management module 112. 
Further, a control 459a is included for removing vehicles 451 
from the history display 450. Similarly, a control 452 is also 
included on the map for removing the history layer. 
0042. The toolbars 305,330 are also included from FIG.3 
and include all the functionality described above with respect 
to FIG. 3. The select box 336 indicates that the timelines are 
to be colored or color-coded according to unit status, which 
can be an (optionally) default type of history timeline 460 or 
custom history timeline configuration. The unit status type of 
timeline can reflect a general status of the units, or vehicles 
451, shown in the history display 450. Accordingly, in the 
depicted embodiment, the history timelines 460 each reflect 
general status information about the vehicles 451, such as 
moving, stopped, and idle times, as well as other information. 
0043 Referring more particularly to the history timelines 
460, each history timeline 460 is depicted as a horizontal, 
possibly segmented, bar or bar graph. These bars can be 
multicolored to reflect different types of vehicle status 
according to the selected “unit state' timeline configuration. 
For instance, red sections 462 can reflect stoppage times, 
green sections 464 can reflect moving times, and blue sec 
tions 466 can reflect engine idle times. In addition, it is pos 
sible to display a bar as having multiple strips, each having 
different status information that may include color-coded 
status, text, or both. Advantageously, in the depicted embodi 
ment, the history timelines 460 depict an easy-to-read view of 
idle times, allowing an administrator to take action to reduce 
the idle times (e.g., by talking with a driver, providing incen 
tives for idle reduction, or the like). Engine idle times can be 
detected in one embodiment from the vehicle status data 
provided by the telematics module 120. As described above, 
the telematics module 120 can determine idle times based on 
engine sensors in vehicles, which can determine whether a 
vehicle is running but not moving (or in conjunction with 
GPS location information that reflects lack of movement). 
0044. In many instances, when a vehicle is stopped or 
idling, the history timeline 460 for that vehicle includes the 
text of the address that the vehicle is or was located at. This 
text can be obtained by the telematics module 120, which 
accesses GIS data in the mapping module 115, as described 
above. Further, the moving portion 464 of the timelines 460 
also includes a speed indicator 470 that reflects a speed of a 
vehicle 451. This speed indicator 470 is a graph or plot that is 
normalized with respect to a posted speed limit, shown as a 
straight line 472 across the speed indicator 470 plot. Thus, 
segments of the speed indicator 470 above the line 472 rep 
resent violations of the speed limit. The speed indicator 470 
can therefore provide at-a-glance information about speeding 
violations to administrators, who can take action to reduce 
speeding violations. 
0045. A pointing device cursor 476 is also shown overlaid 
on the timeline display 460. In response to the cursor 476 
overlaying or mousing over a timeline, a popup box 482 can 
be output on the map 401. This popup box 482 can include 
vehicle status information corresponding to the moment in 
time at which the cursor 476 is pointing. A time scale 457 is 
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shown above the history timelines 460 to indicate which 
points on the history timelines 460 correspond to which time 
in a given time period. The time scale 457 shown corresponds 
to the current day, and data for the current day shown ends at 
about 11:30am. As the day progresses, the timelines 460 can 
expand to include more vehicle status information. 
0046. The time scale 457 can be Zoomed in or out by use of 
the plus/minus buttons 459b located at the bottom of the 
history display 450. Zooming out shows more time, in one 
embodiment, up to the entire current day or more, while 
Zooming in allows closer inspection of driver/vehicle activi 
ties occurring during a shorter time frame. 
0047 One advantage in certain embodiments of plotting 
the history timelines 460 of multiple vehicles 451 together 
with the same time scale 457 is that the activities of the drivers 
and vehicles 451 can be time-aligned and compared. This 
feature can be used advantageously to identify congregations 
of vehicles at the same location (see, e.g., FIG. 8). 
0048. A timeline selection bar 474 is also shown. The 
timeline selection bar 474 is a vertical bar in the depicted 
embodiment, which extends over each of the history time 
lines 460. The bar 474 can be selected by a pointing device 
(e.g., amouse) and dragged from left to right along the history 
display 450. Dragging the bar 474 along the history display 
can cause symbols for the vehicles 451 on the map 401 to 
trace their routes 468 in time. Thus, for example, if the time 
line selection bar 474 is dragged to the right, the vehicle under 
the cursor 476 while the bar 474 is dragged can have its route 
468 traced forward in time on the map 401. Conversely, if the 
bar 474 is dragged to the left, the vehicle under the cursor 476 
can have its route 468 traced backward in time. In another 
embodiment, each of the vehicles routes 468 are traced as the 
timeline selection bar 474 is dragged along the history display 
450. A horizontal timeline selection bar 474 can be used in 
other embodiments where the history timelines 460 are ver 
tical bars. The horizontal timeline selection bar 474 can be a 
different shape or user interface control than a bar in some 
embodiments. For example, the bar 474 could instead be a 
horizontal slider control, or an arrow(s), or some other con 
figuration. 
0049. It should be noted that the fleet management module 
112 can use any of a variety of technologies to generate the 
vehicle management user interface 400 or any of the other 
user interfaces described herein. For instance, the user inter 
faces described herein can be implemented using HTML, 
JavaScript, CSS, JSON, and/or XML programming. Such 
programming may be AJAX compliant. In some embodi 
ments, the fleet management module 112 generates dynamic 
HTML, XHTML, or XML pages that include the content 
shown in any of the user interfaces depicted herein. This 
dynamic functionality can allow timelines 460 to be added 
and removed, colored, Zoomed, or otherwise adjusted. The 
fleet management module 112 can generate this content in 
response to a request from a management device 135 
described above. Other examples of technology for dynami 
cally generating and/or manipulating the history displays or 
other user interfaces described herein include Adobe Flash, 
Java, Java Applets, Silverlight, Synchronized Multimedia 
Integration Language (SMIL), ASP.NET, iframes, jQuery, 
PHP, J2EE, combinations of the same, and the like. Further, 
vehicle status data, telemetry data, and history timeline data 
can be stored in any data repository having physical computer 
storage, such as a database, file system, other data store, or a 
combination of the same. 
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0050. As described above, the select box 336 allows dif 
ferent types or configurations of timelines to be generated. 
Referring to FIG. 5, another type of vehicle management user 
interface 500 is shown with a different option selected in the 
select box 336. This option causes the timelines to be colored 
according to markers. In one embodiment, the markers can 
represent locations identified by a user (such as an adminis 
trator) as being significant. Referring to FIG. 6, for example, 
a marker definition user interface 600 is shown that allows a 
user to define markers 604. Such as customer locations, fuel 
stations, headquarters (HQ), and so on. Using the user inter 
face 600, a user can assign a history color 620 for a given 
marker 604, which color can appear on a history timeline 
when a vehicle has visited a site associated with a marker. 
Similarly, a name 610 and icon can be specified for the marker 
604. 

0051 Referring again to FIG. 5, a history display 550 is 
shown, which can include some or all of the functionality of 
the history display 450. For example, the history display 550 
includes history timelines 560 similar to the history timelines 
460 shown in FIG. 4. However, the history timelines 560 are 
colored monochrome except for times when vehicles visited 
marker locations. Thus, while speed indication plots and 
speed normalization lines are still shown (see description 
above with respect to FIG. 4), these features are in mono 
chrome instead of in green as above. In the depicted embodi 
ment, the marker colors are on portions 564 of each timeline 
to reflect a marker for the fleet headquarters. A popup box 582 
corresponding to the headquarters location also depicts the 
marker color 584 for the marker. Further, an icon 562 corre 
sponding to the marker for HQ is also displayed on the history 
timelines 560, and a similar marker 570 is shown on the map 
501 at the location of the site associated with the marker. 

0052 FIG. 5 demonstrates the flexibility of the history 
display550. Different color schemes, icons, and other graph 
ics can overlay a history timeline 560 to present different 
status information for a user. This status information can be 
selected with a simple click of a button, e.g., selection in the 
select box 336. As shown in FIG. 6, the types of data that can 
be displayed on a history timeline 560 can be customized by 
a user. Thus, the history display 550 and associated timelines 
560 can provide far more useful and flexible information than 
existing history lists used in fleet management systems. 
0053 As yet another demonstration of the flexibility of the 
history display 550, another example history display 760 is 
shown in FIG. 7. The history display 750 can likewise include 
any of the features described above with respect to the history 
displays 450 and 550. In the depicted embodiment, user 
selection of the select box 336 has selected the criteria"warn 
ings” to color history timelines 760 in the history display 750. 
Warnings can be alarms or alerts that are user-configured 
using a user interface similar to the user interface 600 of FIG. 
6. Red areas 770 on the history timelines 760 include colored 
warnings, which in the depicted embodiment, represent 
speeding violations. Alarms or alerts can be registered visu 
ally as a color change, size change, or symbol appearance on 
the history display 750. Other warnings can also be provided 
and customized by a user. 
0054 Another example of a warning is a power takeoff 
device violation. As described above, the telematics module 
120 can collect data regarding power takeoff device activa 
tion, Such as hydraulic lift activations in garbage trucks or 
dump trucks. The organization that manages the vehicle man 
agement system 110 may have a policy that operating a power 
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takeoff device while moving a vehicle is unsafe. Thus, an 
administrator may configure the fleet management module 
112 to display a warning, if the "display warning option' is 
selected, whenever this unsafe condition occurs. For instance, 
the fleet management module 112 could superimpose a warn 
ing icon on a history timeline 760 in response to this condition 
occurring. 
0055. Other examples of warnings or alarms can include 
engine overheating alarms (as detected by an engine tempera 
ture sensor), tire pressure alarms (detected by a tire pressure 
sensor), driver driving time exceeded (e.g., according to legal 
or company policy limits), driver seatbelt not buckled, revers 
ing a vehicle when it may be dangerous to do so, and the like. 
Many other conditions can be detected and programmed to 
generate warnings; also, warnings can be user-defined. 
0056 FIG. 8 illustrates yet another vehicle management 
user interface 800. The vehicle management user interface 
800 can include all the features of the user interfaces 
described above. The depicted example vehicle management 
user interface 800 illustrates timeline coloring to show con 
gregations. The select box 336 includes the “color by congre 
gation' timeline configuration selected, which can cause his 
tory timelines 870 in a history display 850 of the user 
interface 800 to be monochrome except for congregation 
events. Thus, colors are applied to two or more of the time 
lines 870 in response to vehicles congregating at one location. 
0057. In the depicted embodiment, congregations have 
been detected between various vehicles because several 
vehicles were co-located at headquarters together. The por 
tions 870 of two history timelines 860 colored in one color 
(such as blue) at the same reflect that these two vehicles 
congregated at the address listed in those portions 870. Simi 
larly, portions 872, portions 876, and portions 878 reflect 
congregations of multiple vehicles. By displaying parallel 
history timelines 860, these congregations are much easier to 
visualize than would be possible with the history lists in 
existing systems. 
0058. It should be noted that in some embodiments, any of 
the timeline features described above can be combined, such 
as any Subset of the timeline configuration options described. 
For instance, the timeline configurations can be combined, 
e.g., such that colored warnings are Superimposed on unit 
status-colored timelines. Congregations (or some other fea 
ture) could be shown using a visualization effect other than 
coloring, such as by hatch marks or different-shaped time 
lines. Many other configurations are possible. 
0059. In addition to these congregation features, a vehicle 
management user interface can adjust the timeline of one 
vehicle based on the actions of another. For instance, if it is 
known that a first vehicle on one area is running low or is out 
of fuel, the fleet management module 112 can detect other 
vehicles headed toward the first vehicle and output a warning 
that such vehicles may also run low or out of fuel. 

IV. Additional Embodiments 

0060 For convenience, this specification refers to the gen 
eration of timeline displays primarily in the context of vehicle 
histories. The history of a vehicle, however, is just one dimen 
sion of possibly several that can be used to generate a timeline 
display. In certain embodiments, the fleet management mod 
ule 112 can generate timeline displays for any of the follow 
ing history dimensions, in addition to or instead of a vehicle 
or trip history dimension: a driver history, the engine history, 
and a maintenance or service history of a vehicle. 
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0061 For instance, a timeline directed toward the driver 
dimension can include information regarding any of the fol 
lowing characteristics of the driver: the driver's health, tem 
perature, other sensor data from any sensors coupled with the 
driver, indications of whether the driver is falling asleep (e.g., 
as indicated by physiological sensor(s)), a driver's schedule 
(such as days off and on, break times, etc.), and the like. 
Engine history could include information obtainable from 
any engine sensor, Such as RPMs, fuel levels, speed, odom 
eter readings, and the like. Maintenance history can include a 
history of preventative maintenance (PM) events that occur in 
the life of a vehicle, such as oil changes, brake checks, etc. 
0062) Any of these dimensions may be selected for view 
ing by a user on a history display. Multiple Such dimensions 
can be displayed at the same time on separate timelines, or 
data from multiple dimensions may be overlaid on a single 
timeline. If the history is displayed as a chart or table instead 
of a timeline, data from multiple dimensions can be displayed 
together in a single chart or table. More generally, in one 
embodiment, vehicle status data can encompass the data 
described with any subset of the history dimensions described 
herein. 
0063. In another embodiment, colors for any of the clus 

ters, timelines, or icons described can change to reflect a 
changing event, a warning, or an important event, among 
other reasons. 

V. Terminology 

0064. Many variations other than those described herein 
will be apparent from this disclosure. For example, depending 
on the embodiment, certain acts, events, or functions of any of 
the algorithms described herein can be performed in a differ 
ent sequence, can be added, merged, or left out all together 
(e.g., not all described acts or events are necessary for the 
practice of the algorithms). Moreover, in certain embodi 
ments, acts or events can be performed concurrently, e.g., 
through multi-threaded processing, interrupt processing, or 
multiple processors or processor cores or on other parallel 
architectures, rather than sequentially. In addition, different 
tasks or processes can be performed by different machines 
and/or computing systems that can function together. Execu 
tion in a cloud computing environment in some embodiments 
Supports a multiplicity of conditions to be computed contem 
poraneously. 
0065. The various illustrative logical blocks, modules, and 
algorithm steps described in connection with the embodi 
ments disclosed herein can be implemented as electronic 
hardware, computer software, or combinations of both. To 
clearly illustrate this interchangeability of hardware and soft 
ware, various illustrative components, blocks, modules, and 
steps have been described above generally in terms of their 
functionality. Whether such functionality is implemented as 
hardware or Software depends upon the particular application 
and design constraints imposed on the overall system. For 
example, the vehicle management system 110 or 210 can be 
implemented by one or more computer systems or by a com 
puter system including one or more processors. The described 
functionality can be implemented in varying ways for each 
particular application, but Such implementation decisions 
should not be interpreted as causing a departure from the 
Scope of the disclosure. 
0066. The various illustrative logical blocks and modules 
described in connection with the embodiments disclosed 
herein can be implemented or performed by a machine. Such 
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as a general purpose processor, a digital signal processor 
(DSP), an application specific integrated circuit (ASIC), a 
field programmable gate array (FPGA) or other program 
mable logic device, discrete gate or transistor logic, discrete 
hardware components, or any combination thereof designed 
to perform the functions described herein. A general purpose 
processor can be a microprocessor, but in the alternative, the 
processor can be a controller, microcontroller, or state 
machine, combinations of the same, or the like. A processor 
can also be implemented as a combination of computing 
devices, e.g., a combination of a DSP and a microprocessor, a 
plurality of microprocessors, one or more microprocessors in 
conjunction with a DSP core, or any other Such configuration. 
A computing environment can include any type of computer 
system, including, but not limited to, a computer system 
based on a microprocessor, a mainframe computer, a digital 
signal processor, a portable computing device, a personal 
organizer, a device controller, and a computational engine 
within an appliance, to name a few. 
0067. The steps of a method, process, or algorithm 
described in connection with the embodiments disclosed 
herein can be embodied directly in hardware, in a software 
module executed by a processor, or in a combination of the 
two. A software module can reside in RAM memory, flash 
memory, ROM memory, EPROM memory, EEPROM 
memory, registers, hard disk, a removable disk, a CD-ROM, 
or any other form of non-transitory computer-readable stor 
age medium known in the art. An exemplary storage medium 
can be coupled to the processor Such that the processor can 
read information from, and write information to, the storage 
medium. In the alternative, the storage medium can be inte 
gral to the processor. The processor and the storage medium 
can reside in an ASIC. The ASIC can reside inauser terminal. 
In the alternative, the processor and the storage medium can 
reside as discrete components in a user terminal. 
0068 Conditional language used herein, Such as, among 
others, “can.” “might,” “may.” “e.g. and the like, unless 
specifically stated otherwise, or otherwise understood within 
the context as used, is generally intended to convey that 
certain embodiments include, while other embodiments do 
not include, certain features, elements and/or states. Thus, 
Such conditional language is not generally intended to imply 
that features, elements and/or states are in any way required 
for one or more embodiments or that one or more embodi 
ments necessarily include logic for deciding, with or without 
author input or prompting, whether these features, elements 
and/or states are included or are to be performed in any 
particular embodiment. The terms “comprising.” “including.” 
"having and the like are synonymous and are used inclu 
sively, in an open-ended fashion, and do not exclude addi 
tional elements, features, acts, operations, and so forth. Also, 
the term 'or' is used in its inclusive sense (and not in its 
exclusive sense) So that when used, for example, to connecta 
list of elements, the term “or” means one, some, or all of the 
elements in the list. 

0069. While the above detailed description has shown, 
described, and pointed out novel features as applied to various 
embodiments, it will be understood that various omissions, 
Substitutions, and changes in the form and details of the 
devices or algorithms illustrated can be made without depart 
ing from the spirit of the disclosure. As will be recognized, 
certain embodiments of the inventions described herein can 
be embodied within a form that does not provide all of the 
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features and benefits set forth herein, as some features can be 
used or practiced separately from others. 
What is claimed is: 
1. A system for providing history information for a plural 

ity of vehicles, the system comprising: 
a computer system comprising computer hardware pro 
grammed to implement a user interface module config 
ured to at least: 
receive telematics data corresponding to a plurality of 

vehicles in a vehicle fleet, the telematics data com 
prising location information for the vehicles over 
time; 

generate a vehicle management user interface compris 
ing data representing the plurality of vehicles; 

output the vehicle management user interface for pre 
sentation to a user, the vehicle management user inter 
face comprising a map depicting the plurality of 
vehicles for selection by the user; 

receive a selection by the user of first vehicle data from 
the vehicle management user interface, the first 
vehicle data representing a first vehicle of the plurality 
of vehicles; 

in response to receiving the selection of the first vehicle 
data, outputting a first vehicle history timeline com 
prising first vehicle status data reflecting at least a 
portion of the telematics data corresponding to the 
first vehicle; 

receiving a second selection by the user of second 
Vehicle data from the Vehicle management user inter 
face, the second vehicle data representing a second 
vehicle of the plurality of vehicles; and 

in response to receiving the second selection of the sec 
ond vehicle data, outputting a second vehicle timeline 
comprising second vehicle status data reflecting at 
least a portion of the telematics data corresponding to 
the second vehicle, the second vehicle timeline con 
figured to be displayed together with the first vehicle 
timeline such that the first and second vehicle time 
lines are configured to be correlated in time, thereby 
enabling a visual comparison of the first and second 
vehicle status data. 

2. The system of claim 1, wherein the user interface module 
is further configured to construct the first and second vehicle 
timelines by at least generating an indication reflecting a 
congregation of the at least two vehicles at a particular loca 
tion, the indication being correlated in time on the first and 
second vehicle timelines. 

3. The system of claim 1, wherein the user interface module 
is further configured to construct the history vehicle timelines 
by at least generating an indication of idling by any of the at 
least two vehicles. 

4. The system of claim 1, wherein the user interface module 
is further configured to construct the history vehicle timelines 
by at least generating an indication of a policy violation by 
any of the at least two vehicles. 

5. The system of claim 1, wherein the first and second 
vehicle timelines are configured to be displayed in parallel 
with respect to each other in either a horizontal or vertical 
orientation. 

6. The system of claim 1, wherein the first and second 
selections occur at the same time. 

7. A vehicle history user interface for providing history 
information for a plurality of vehicles, the user interface 
comprising: 
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a first vehicle history timeline comprising first vehicle sta 
tus data corresponding to a first vehicle, the first vehicle 
status data reflecting first location data obtained from the 
first vehicle: 

a second vehicle history timeline comprising second 
vehicle status data corresponding to a second vehicle, 
the second vehicle status data reflecting second location 
data obtained from the second vehicle: 

wherein the first and second vehicle history timelines are 
configured to be displayed together on the same time 
Scale; and 

wherein the vehicle history user interface is configured to 
be generated by a computer system comprising com 
puter hardware. 

8. The vehicle history user interface of claim 7, wherein the 
first and second timelines are each further configured to 
include an indication reflecting a congregation of the first and 
second vehicles at a particular location, the indication being 
correlated in time on each of the first and second timelines. 

9. The vehicle history user interface of claim8, wherein the 
indication comprises coloring of each of the first and second 
timelines with the same color for a selected time period 
reflected on the first and second timelines. 

10. The vehicle history user interface of claim 7, wherein a 
selected one of the first and second timelines is further con 
figured to depict idling of one of the first and second vehicles. 

11. The vehicle history user interface of claim 10, wherein 
the selected timeline comprises a graph configured to depict 
idling using a first color, vehicle movement using a second 
color, and vehicle stoppage without idling using a third color. 

12. The vehicle history user interface of claim 7, wherein a 
selected one of the first and second timelines is further con 
figured to depict a policy violation by one of the first and 
second vehicles. 

13. The vehicle history user interface of claim 12, wherein 
the policy violation comprises a speed limit violation. 

14. The vehicle history user interface of claim 13, wherein 
a speed of the vehicle is depicted as a graph over time on the 
selected timeline. 

15. The vehicle history user interface of claim 14, wherein 
the graph is normalized with respect to a speed limit, thereby 
graphically depicting the speed limit violation as a deviation 
from a normalized speed limit. 

16. The vehicle history user interface of claim 7, wherein 
the first and second timelines are arranged in parallel with 
respect to each other in either a horizontal or vertical orien 
tation. 

17. Non-transitory physical computer storage comprising 
instructions stored thereon for implementing, in one or more 
processors, a method of providing history information for a 
plurality of vehicles, the method comprising: 

presenting a vehicle management user interface to a user, 
the vehicle management user interface comprising 
vehicle data representing a plurality of vehicles; 

receiving a user selection of the vehicle data for at least two 
vehicles; 

in response to receiving the user selection, obtaining 
vehicle status data over a given time period for each of 
the at least two vehicles; 

constructing vehicle history timelines for each of the at 
least two vehicles, where each vehicle history timeline 
includes the vehicle status data corresponding to one of 
the at least two vehicles; and 
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outputting the vehicle history timelines for display to the 
user, wherein the vehicle history timelines are config 
ured to be displayed together on the same time scale. 

18. The non-transitory physical computer storage of claim 
17, wherein said constructing the vehicle timelines comprises 
generating an indication reflecting a congregation of the at 
least two vehicles at aparticular location, the indication being 
correlated in time on the vehicle history timelines. 

19. The non-transitory physical computer storage of claim 
17, wherein said constructing the vehicle timelines comprises 
generating an indication of idling by any of the at least two 
vehicles. 

20. The non-transitory physical computer storage of claim 
17, wherein said constructing the vehicle timelines comprises 
generating an indication of a policy violation by any of the at 
least two vehicles. 

21. The non-transitory physical computer storage of claim 
17, wherein the vehicle management user interface comprises 
a map, the map depicting the vehicle data for selection by the 
USC. 

22. The non-transitory physical computer storage of claim 
21, wherein the vehicle management user interface provides 
functionality for selecting the plurality of vehicles on the map 
to thereby simultaneously request that the vehicle history 
timelines by constructed for the plurality of vehicles. 

23. The non-transitory physical computer storage of claim 
17, wherein the vehicle management user interface comprises 
a list of vehicles, the list of vehicles depicting the vehicle data 
for selection by the user. 

24. A system for providing history information for a plu 
rality of vehicles, the system comprising: 

a computer system comprising computer hardware pro 
grammed to implement a history module configured to 
at least: 

obtain first vehicle status data for a given time period 
corresponding to a first vehicle, the first vehicle status 
data reflecting telematics data obtained from the first 
vehicle: 
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obtain second vehicle status data for the same time 
period corresponding to a second vehicle, the second 
vehicle status data reflecting telematics data obtained 
from the second vehicle: 

construct a first history timeline comprising the first 
vehicle status data; 

construct a second history timeline comprising the Sec 
ond vehicle status data; and 

output the first and second history timelines together for 
presentation to a user. 

25. The system of claim 24, wherein the history module is 
further configured to output a timeline selection bar for pre 
sentation to the user, the timeline selection bar configured to 
provide functionality for the user to select the first and second 
history timelines simultaneously. 

26. The system of claim 25, wherein selection of the first 
and second history timelines using the timeline selection bar 
is configured to cause a map to display locations of each of the 
first and second vehicles in time corresponding to a position 
of the timeline selection bar. 

27. The system of claim 24, wherein the history module is 
further configured to provide functionality for the user to 
view a location of one of the first and second vehicles in time 
by selecting a portion of one of the first and second history 
timelines. 

28. The system of claim 27, wherein said functionality 
comprises mouse-over functionality. 

29. The system of claim 24, wherein said construction of 
the first and second history timelines comprises automatically 
assigning a different color to each of the first and second 
vehicles, each of the colors being associated with a selected 
one of the first and second history timelines and with a route 
of each of the first and second vehicles, each of the routes 
configured to be depicted on a map. 

30. The system of claim 24, wherein said construction of 
the first history timeline comprises providing an icon in the 
first history timeline representing a marker of a location on a 
map, a position of the icon on the first history timeline being 
correlated in time with a visit by the first vehicle to the 
location. 


