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METHODS AND SYSTEMS RELATED TO 
TIME TRIGGERED GEOFENCING 

BACKGROUND 

0001. A third party having an interest in the location of a 
vehicle, but not being the driver of the vehicle, may desire the 
ability to obtain information about the location of the vehicle 
in a variety of contexts. Thus, any developments which makes 
determining the location of vehicle at a specific time will be 
advantageous in the marketplace. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0002 For a detailed description of exemplary embodi 
ments, reference will now be made to the accompanying 
drawings in which: 
0003 FIG. 1 shows, in block diagram form, a system in 
accordance with at least Some embodiments; 
0004 FIG. 2A shows an overhead view of an established 
geo-fence in accordance with at least some embodiments; 
0005 FIG. 2B shows an overhead view of an established 
geo-fence in accordance with at least some embodiments; 
0006 FIG.2C shows an overhead view of a predetermined 
area with no geo-fence established in accordance with at least 
Some embodiments; 
0007 FIG.3A shows an overhead view of a predetermined 
area with no geo-fence established in accordance with at least 
Some embodiments; 
0008 FIG. 3B shows an overhead view of an established 
geo-fence in accordance with at least some embodiments; 
0009 FIG. 3C shows an overhead view of an established 
geo-fence in accordance with at least some embodiments; 
0010 FIG. 4A shows an overhead view of an established 
geo-fence in accordance with at least some embodiments; 
0.011 FIG. 4B shows an overhead view of an established 
geo-fence in accordance with at least some embodiments; 
0012 FIG.4C shows an overhead view of a predetermined 
area with no geo-fence established in accordance with at least 
Some embodiments; 
0013 FIG. 5A shows an overhead view of a predetermined 
area with no geo-fence established in accordance with at least 
Some embodiments; 
0014 FIG. 5B shows an overhead view of an established 
geo-fence in accordance with at least some embodiments; 
0015 FIG. 5C shows an overhead view of an established 
geo-fence in accordance with at least some embodiments; 
0016 FIG. 6 shows a computer system in accordance with 
at least some embodiments; and 
0017 FIG. 7 shows, in block diagram form, a method in 
accordance with at least Some embodiments. 

NOTATION AND NOMENCLATURE 

0018 Certain terms are used throughout the following 
description and claims to refer to particular system compo 
nents. As one skilled in the art will appreciate, different com 
panies may refer to a component and/or method by different 
names. This document does not intend to distinguish between 
components and/or methods that differ in name but not in 
function. 
0019. In the following discussion and in the claims, the 
terms “including and “comprising are used in an open 
ended fashion, and thus should be interpreted to mean 
“including, but not limited to . . . .” Also, the term “couple' or 
“couples’ is intended to mean either an indirect or direct 
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connection. Thus, if a first device couples to a second device 
that connection may be through a direct connection or 
through an indirect connection via other devices and connec 
tions. 
0020 “Geo-fence' shall mean a virtual perimeter enclos 
ing a geographic area. 
0021 “Restricted area' shall mean a predetermined geo 
graphic area where a vehicle does not have permission to 
enter during a preset duration. 
0022 "'Allowed area” shall mean a predetermined geo 
graphic area where a vehicle is allowed to enter during a 
preset duration. 
0023 “Remote' shall mean one kilometer or more. 

DETAILED DESCRIPTION 

0024. The following discussion is directed to various 
embodiments of the invention. Although one or more of these 
embodiments may be preferred, the embodiments disclosed 
should not be interpreted, or otherwise used, as limiting the 
Scope of the disclosure, including the claims. In addition, one 
skilled in the art will understand that the following descrip 
tion has broad application, and the discussion of any embodi 
ment is meant only to be exemplary of that embodiment, and 
not intended to intimate that the scope of the disclosure, 
including the claims, is limited to that embodiment. 
0025 Various embodiments are directed to systems and 
methods of establishing a geo-fence and monitoring the 
movement of a vehicle in relation to the geo-fence. In par 
ticular, a geo-fence is established at a specific predetermined 
time and remains established for a predetermined duration. 
During the time the geo-fence is established, the movement of 
a vehicle with respect to the established geo-fence is moni 
tored, and alerts are sent to relevant third parties. The speci 
fication first turns to a high level system overview. 
0026 FIG. 1 shows, in block diagram form, a system in 
accordance with at least some embodiments. In particular, the 
system comprises an operations center 100 communicatively 
coupled to a vehicle 114 by way of a wireless network 110. 
The operations center 100 comprises a computer system 102. 
In some embodiments, the computer system 102 may be a 
stand-alone computer system, or may be a plurality of com 
puter systems communicatively coupled and performing the 
functions of the operations center 100, the functions dis 
cussed more thoroughly below. The computer system 102 
may couple to an administrative user interface 104. The 
administrative user interface 104 may enable an administra 
tive agent 106 to control or configure the operation of the 
system. 
0027. In one embodiment, in order to communicate with 
vehicle 114, the operations center 100 may further comprise 
a network interface 108 communicatively coupled to the 
computer system 102. By way of the network interface 108, 
the computer system 102, and any programs executing 
thereon, may communicate with vehicle 114. Such as by 
wireless network 110. Wireless network 110 is illustrative of 
any suitable communications network, such as a cellular net 
work, a Wireless Fidelity (Wi-Fi) network, or other mecha 
nism for transmitting information between the operations 
center 100 and the vehicle 114. 
0028. In accordance with at least some embodiments, the 
operations center 100 is remotely located from the vehicle 
114. In some cases, the operations center 100 and vehicle 114 
may be located within the same city or state. In other cases, 
the operations center 100 may be many hundreds or thou 
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sands of miles from vehicle 114, and thus the illustrative 
wireless network 110 may span several different types of 
communication networks. 
0029. Still referring to FIG. 1, the system further com 
prises a vehicle 114 communicatively coupled to operations 
center 100 by way of the illustrative wireless network 110. 
The vehicle 114 may comprise an onboard device 116 (shown 
within the dashed line). In some embodiments, the onboard 
device may be part of the vehicle 114 as purchased from the 
manufacturer (i.e., an original equipment manufacturer 
(OEM) device). In other embodiments, however, the onboard 
device 116 may be part of a third-party after-market system. 
0030. Onboard device 116 may comprise a computer sys 
tem 118. Although not specifically shown, computer system 
118 may comprise a processor, where the processor may 
communicate with Subsystems of the vehicle. Such as a com 
puter system 128 of the vehicle 114. In one example embodi 
ment, onboard device 116 may be configured to couple by 
way of a connector (not specifically shown) to the onboard 
diagnostic two (OBD-II) port to read or determine data asso 
ciated with the vehicle 114. 
0031. Onboard device 116 may further comprise a wire 
less network interface 124 coupled to the computer system 
118. By way of the wireless network interface 112, programs 
executed by the computer system 118 may communicate with 
other devices. In some embodiments, the wireless network 
interface 124 enables the computer system 118 to communi 
cate with operations center 100 by way of a wireless trans 
mission through the wireless network 110. The wireless net 
work interface 124 thus implements a wireless 
communication system and/or protocol. 
0032. The onboard device 116 further comprises a global 
position system (GPS) receiver 120 coupled to computer 
system 118. The GPS receiver 120 receives signals from an 
array of GPS satellites orbiting the earth, and based on timing 
associated with arrival of those signals, a location of the 
onboard device 116 (and thus the vehicle 114) can be deter 
mined. In some cases, the GPS receiver 120 has sufficient 
functionality to calculate location, and thus the data passed to 
computer system 118 may be a direct indication of location. 
In other cases, the functionality to determine location may be 
shared between the GPS receiver 120 and software executing 
on the computer system 102, by way of wireless network 110. 
That is, the GPS receiver 120 may receive the plurality of GPS 
signals and pass the information to a program on the computer 
system 102, which program may then make the determination 
as to location of the onboard device 116, and thus the vehicle 
114. In still other cases, software executing on computer 
system 118 combined with information received by the GPS 
receiver 120 may make a determination as to the location of 
the onboard device 116. 

0033. In one embodiment the onboard device 116 tracks 
the vehicle with high precision using the GPS receiver 120, 
and may be able to identify the street and block at which the 
vehicle is located at any given time (though the onboard 
device 116 may not necessarily have or contain street level 
databases). In another embodiment, location tracking may be 
accomplished by way of cellular signal triangulation. For 
example, the wireless network interface 124 may be a cellular 
transceiver implementing a wireless communication system 
and/or protocol (i.e., radio frequency communication by way 
of electromagnetic waves propagating through air). 
0034. In some cases, the location determined by the 
onboard device 116 may only be a position on the face of the 
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earth, for example, latitude and longitude. The mapping mod 
ule 112, located at the operations center 100 and receiving a 
stream of locations from the onboard device 116, may corre 
late to Streets and addresses. In other cases, the onboard 
device 116 may have sufficient memory and computing func 
tionality to not only determine position in a latitude and 
longitude sense, but also to correlate the positions to cities, 
streets, block numbers and addresses. Thus, the onboard 
device 116 coupled to vehicle 114 may further comprise its 
own mapping module 122 coupled to computer system 118. 
In accordance with at least some embodiments, the mapping 
module 122 may be a computer program or program package 
that operates or executes on the computer system 118 to 
perform a mapping function associated with the location of 
vehicle 114 and any geo-fences which may be established by 
the onboard device 116. 

0035. The specification next turns to a discussion of estab 
lishing a geo-fence. A geo-fence boundary which encom 
passes or encircles a predetermined area is automatically 
established by a computer system at repeating intervals. For 
example, the geo-fence may automatically establish at the 
following example intervals: every day; every week day; 
every weekend day; every third day, or every work day. 
Although these intervals have been given as example, any 
contemplated interval is possible. The computer system may 
be a remote system, such as at operations center 100, or the 
computer system may be located within vehicle 114. Such as 
computer system 118. In accordance with example system, 
establishing is without, at the time of establishment, any input 
from an administrator, vehicle owner, parent, police officer, or 
other interested third party. Both before and during the time 
period in which the geo-fence is established, the computer 
system monitors the location of the vehicle with respect to the 
geo-fence. 

0036. The determination of the vehicle's location in ref 
erence to the geo-fence may be made at any suitable location 
in the system. For example, the onboard computer system 118 
(in combination with GPS receiver 120) may make the deter 
mination locally at the vehicle 114, without any input from 
the operations center. In other cases, the computer system 118 
reads location data and sends the location data to the opera 
tions center 100, and the operations center 100 makes the 
determination as to the location of the vehicle relative to the 
geo-fence. For example, mapping module 112 may be 
responsible for receiving location information. If the vehicle 
116 crosses into or out of the area bounded by the geo-fence, 
the mapping module 112 may inform the computer system 
102. Likewise, the system may determine whether the vehicle 
is located within the area to be bounded by the geo-fence at 
the time the geo-fence is established. 
0037 Depending on the situation, an alert may be sent 
from the vehicle to an interested third party which relays 
information related to the location of the vehicle in reference 
to a durational geo-fence. In one embodiment, the alert may 
be sent from the onboard device to the operations center. In 
another embodiment, the alert may be sent from the onboard 
device directly to the third party. In yet another embodiment, 
the onboard device may send an alert to the operations center, 
and then the operations center will Subsequently send an alert 
to the third party. The third party may be the owner of vehicle 
114, the parent of a child who is in control of vehicle 114, a 
police officer, a parole officer, or another interested third 
party. Whether an alert is sent, and what the alert indicates, 
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varies from situation to situation, and will be described in 
more detail below with respect to example scenarios. 
0038. The specification thus turns to a variety of different 
scenarios. Table 1 shows a variety of possible scenarios 
related to establishing the geo-fence, determining the loca 
tion of the vehicle, and sending an alert. Each scenario will be 
described in more detail below. 

TABLE 1. 

Scenario # 1 2 3 4 5 

Geo-fence established first? Yes No Yes Yes No 
Vehicle within predetermined area at No Yes No No Yes 

time of establishing 
Vehicle enters geo-fence after Yes No No Yes No 

establishing? 
Vehicle leaves geo-fence while 

established? 
Send Alert? Yes Yes Yes Yes No 

YesNo Yes No No No 

0039 Scenario 1 Restricted Area 
0040. With respect to Scenario 1, consider FIGS. 2A-2C. 
FIG. 2A shows an overhead view of a portion of a city neigh 
borhood 200. In particular, neighborhood 200 may represent 
the downtown area of city. In this example scenario, a parent 
may want to prevent his child from driving into the downtown 
neighborhood 200 within a certain set of hours, such as from 
11:00 p.m. until 6:00 a.m. As a result, the parent has previ 
ously defined a geo-fence around a “restricted area of neigh 
borhood 200 which geo-fence will automatically establish 
from the hours of 11:00 p.m. until 6:00 a.m. on a nightly basis. 
0041. Thus, at 11:00 p.m., geo-fence 202 is automatically 
established around the restricted area of neighborhood 200. 
The geo-fence will remain established until 6:00 a.m. If, at 
any time, between 11:00 p.m. and 6:00 a.m. vehicle 114 
crosses geo-fence 202, an alert will be sent to the parent. In 
one embodiment, the geo-fence may be automatically estab 
lished by the operations center; however, in another embodi 
ment, the geo-fence may be automatically established locally 
at the vehicle (e.g., by computer system 118 or computer 
system 128). 
0042. In FIG. 2B, geo-fence 202 has been established and 
at 11:05 p.m. vehicle 114 is located within the restricted area 
bounded by geo-fence 202. In this scenario, vehicle 114 
should not be located within the restricted area bounded by 
geo-fence 202 at this time (i.e., the hours between 11:00 p.m. 
and 6:00 a.m.). Thus, an alert will be sent (e.g., to the parent) 
indicating the vehicle has crossed into the restricted area 
during the restricted time period. 
0043. In contrast, however, the downtown area may not 
always be a “restricted area’: during “allowed hours” (e.g. 
6:01 a.m. to 10:59 p.m.), in the example the teenager may be 
free to drive anywhere downtown without his parents being 
alerted (at least with respect to his location). For example, 
FIG. 2C shows vehicle 114 located within neighborhood 200 
at 11:00 a.m. Because 11:00 a.m. does not fall within the 
example preset duration, geo-fence 202 is not established. As 
a result, vehicle 114 may be driven within neighborhood 200 
and no alert will be sent to the parents. 
0044 Although the specification has discussed the spe 

cific example of parents being alerted if a teenager drives into 
a “restricted area' during a restricted time frame, the method 
described above is not limited to the teenager/downtown 
example. Rather, any scenario in which a geo-fence is estab 
lished at a predetermined time, for a preset duration, and 
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around a predetermined area, and for which a third party is 
alerted if a vehicle crosses into the established geo-fence may 
be contemplated. 
0045 
0046) Now consider Scenario 2 as illustrated by FIGS. 
3A-3C. FIG. 3A shows an overhead view of a portion of a 
neighborhood. In this example scenario, a teenager may have 
a nighttime curfew of 11:00 p.m., and thus must return to his 
house by that time. In particular, in FIG. 3A, a teenager is 
driving vehicle 114 at 10:58 p.m. He approaches his house 
300. Because his curfew is 11:00 p.m., no geo-fence has yet 
been established. 

0047. In FIG. 3B, the vehicle 114 has pulled into the 
driveway 302 of house 300. At 11:00 p.m., the beginning time 
of the curfew in this example, the location of vehicle 114 is 
determined, and geo-fence 304 is automatically established 
around vehicle 114. Although not specifically shown, in this 
scenario, the curfew is in effect from the example hours of 
11:00 p.m. until 6:00 a.m. Thus, once the geo-fence is estab 
lished around the location of vehicle 114 at 11:00 p.m., the 
geo-fence is established at that location for the remainder of 
the curfew time period (i.e., until 6:00 a.m.). 
0048. In FIG.3C, the teenager has driven the car outside of 
the established geo-fence 304 during the predetermined cur 
few time period at 1:00 a.m. The system detects that vehicle 
114 has crossed out of the area bounded by geo-fence 304, 
and thus an alert is sent (e.g., to the teenager's parents) that 
curfew has been violated. 

0049. In yet another embodiment, the teenager may be 
spending the night at a friend's house. In this embodiment, the 
above situation applies similarly. In other words, the teenager 
drives to his friend's house and parks. Because the teenager's 
curfew is 11:00 p.m. regardless of where he is, the geo-fence 
is established around the location of his vehicle at 11:00 p.m. 
and will remain established until the preset duration expires. 
If the vehicle departs the established geo-fence before the 
time period has expired, the parents will receive an alert. 
0050. It should be noted that, in reference to this scenario, 
a determination may be made that the vehicle is not moving 
(e.g., parked) before a geo-fence is established. If the vehicle 
is in motion, in one embodiment, no geo-fence will be estab 
lished and an alert will be automatically sent indicating the 
vehicle is in motion at the predetermined time. In another 
embodiment, a geo-fence may be established around the loca 
tion of the vehicle at the predetermined time, wherever the 
vehicle may be located at that exact moment, regardless if the 
vehicle is in motion or not. Thus, if the teenager is still driving 
at 11:00 p.m., the geo-fence established at the location the 
vehicle was located at 11:00 p.m. In this case, an alert would 
immediately be sent since the vehicle is in motion, and thus 
traveling outside of the established geo-fence area. 
0051 While example Scenario 2 is discussed as a teenager 
violating a curfew, the scenario may apply to other situations. 
In another example situation, a police officer may drive his 
police vehicle home after his shift. However, because the 
police vehicle is only supposed to be used for official busi 
ness, a geo-fence is established around the vehicle at the time 
it is presumed the officer is home and off-shift. If the officer 
drives his police vehicle outside of the geo-fence while off 
duty, his Supervisor may receive an alert regarding off-hour 
violations. The geo-fence remains established during the 
officers “off-duty” hours, and is automatically de-established 
when the officer's shift begins. In this example, the establish 
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ment of the geo-fence may take into account the time it would 
take the officer to drive to and from work and home. 
0052. In yet another scenario, a parolee may be able to use 
his vehicle during work hours, but similar to the police officer, 
may not drive the vehicle after work. Thus, a geo-fence may 
be established around the parolee's vehicle at a specific pre 
determined time (e.g., the time the parolee should be home), 
and is maintained as established during those hours when the 
parolee is not working. If the parolee drives the vehicle out 
side of the geo-fence during non-work hours, a parole office 
may receive an alert. 
0053 Scenario 2 is not limited to the examples described 
above, and may describe any situation in which the location of 
a vehicle is tracked, and a geo-fence is established around the 
location of the vehicle at a predetermined time. The geo-fence 
remains established for a predetermined duration, and an alert 
is sent to a third party if the vehicle crosses out of the estab 
lished geo-fence. 
0054 Scenario 3 
0055. Now consider Scenario 3 as illustrated by FIGS. 
4A-4C. FIG. 4A shows an overhead view of a portion of a 
neighborhood. In this particular example, a high school 400 
and a high school parking lot 402 are located within the 
neighborhood. The parents of a teenager attending school 400 
may want to monitor whether or not he attends school when 
he is Supposed to, and if so, whether he arrives on time and/or 
leaves early. 
0056. Thus, the parents may configure the geo-fence for a 
predetermined location, to be automatically established at a 
predetermined time and for a predetermined duration, to be 
repeated indefinitely until the configuration of the geo-fence 
has been changed. 
0057. In one embodiment, a geo-fence 404 is automati 
cally established around the school 400 and the parking lot 
402 at a predetermined time. In the example shown in FIG. 
4A, the geo-fence 404 is automatically established at 8:00 
a.m. The system determines whether the vehicle 114 is 
located within the geo-fence 404 at the time of establishing. 
In the case of FIG. 4A, vehicle 114 is located outside of the 
geo-fence at 8:00 a.m. In this example, the vehicle is not 
located where it is supposed to be; in other words, the vehicle 
is not located at school at the predetermined time of 8:00 a.m. 
Thus, an alert is sent to the parents indicating the vehicle is not 
located at School. 
0058 Scenario 4 
0059 Scenario 4 occurs after the geo-fence 404 has been 
established, as shown in FIG. 4B. For example, five minutes 
after the geo-fence 404 has been established, vehicle 114 
enters the geo-fenced area at 8:05 a.m. and pulls into the 
parking lot 402. The location of the vehicle is now determined 
to be located within the established geo-fence area, and the 
parents are sent an alert indication the vehicle has arrived late 
to School. 
0060. After the predetermined time period has expired, the 
geo-fence is no longer established. As shown in FIG. 4C, at 
5:00 p.m., the geo-fence is no longer established, and thus 
vehicle 114 may travel anywhere in the neighborhood vicin 
ity without an alert being sent to the parents. 
0061 Scenario 5 
0062 Turning now to FIG. 5A, the same school 400 and 
parking lot 402 from FIGS. 4A-4C are shown. In Scenario 5, 
however, vehicle 114 is located at the school grounds 10 
minutes before the predetermined establishingtime (i.e., 8:00 
a.m.) of the geo-fence 404. Subsequently, in FIG. 5B, at 
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example time 8:00 a.m. the geo-fence 404 is established 
around the school 400 and the parking lot 402. In this 
example, the vehicle 114 is already within the area bounded 
by the geo-fence at the time of activation. In one embodiment, 
an alert may be sent to the parents at the time of establishment 
which indicates vehicle 114 is already at school. In another 
embodiment, because vehicle 114 is located at the desired 
location, no alert may be sent. 
0063. If at any point during the duration of time when 
geo-fence 404 is established, vehicle 114 departs the area 
bounded by the geo-fence, such as depicted in FIG. 5C, an 
alert will be sent to the parents indicating the vehicle has left 
School grounds during school hours. 
0064 Regardless if the vehicle enters the geo-fenced area 
after the establishment of the geo-fence, or if the vehicle was 
present at the location bounded by the geo-fence at the time 
the geo-fence is established, an alert will be sent if the vehicle 
departs the area bounded by the geo-fence anytime during the 
established duration. 
0065. Although the above scenarios have mainly dis 
cussed a teenage driver and alerts being sent to his or her 
parents, the system and methods described may apply to other 
situations with other drivers and other third parties. For 
example, a delivery employee may be monitored by his 
employer during the course of his work shift. If the employee 
exits the geo-fence established around his delivery area which 
has been established for the duration of his work shift, the 
employer may get an alert that the employee is using the 
company vehicle for a purpose other than work. 
0066. In another example scenario, geo-fences may be 
established around specific delivery locations, wherein the 
employer is alerted when the employee enters the location 
encompassed by the geo-fence. After delivery hours, the 
employer is not concerned about those locations, and thus the 
geo-fences will not be established and the location of the 
vehicle is not monitored. 

0067. Any number of situations in which the location of a 
driver is to be monitored in relation to a durational geo-fence 
may be contemplated. 
0068 FIG. 6 shows a computer system 600, which is illus 
trative of a computer system upon which the various embodi 
ments may be practiced. The computer system 600 may be 
illustrative of, for example, computer system 118 coupled to 
the onboard device 116. In yet another embodiment, com 
puter system 600 may be illustrative of computer system 102. 
In particular, computer system 600 comprises a processor 
602, and the processor couples to a main memory 604 by way 
of a bridge device 606. Moreover, the processor 602 may 
couple to a long term storage device 608 (e.g., a hard drive, 
Solid state disk, memory stick, optical disc) by way of the 
bridge device 606. Programs executable by the processor 602 
may be stored on the storage device 608, and accessed when 
needed by the processor 602. The program stored on the 
storage device 608 may comprise programs to implement the 
various embodiments of the present specification, Such as 
sending an indication of the last known location of vehicle 
114 in the event of monitoring with relation to a curfew 
geo-fence. In some cases, the programs are copied from the 
storage device 608 to the main memory 604, and the programs 
are executed from the main memory 604. Thus, the main 
memory 604, and storage device 608 shall be considered 
computer-readable storage mediums. 
0069. The method of establishing a geo-fence at a prede 
termined time and for the duration of a preset duration is 
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discussed with respect to FIG. 7. FIG. 7 shows, in flow dia 
gram form, a method in accordance with some embodiments. 
In particular, the method starts (block 700). A geo-fence is 
established at a predetermined time, and the geo-fence is 
established for a duration of a preset duration (block 702). 
Signals are received indicative of a location of a vehicle, the 
receiving by an onboard device coupled to the vehicle (block 
704). The method moves to determining if the vehicle has 
crossed the geo-fence within the preset duration (block 706) 
and if the vehicle has crossed the geo-fence within the preset 
duration and alert is sent related to the location of the vehicle 
(block 708). Thereafter, the method ends (710). 
0070 From the description provided herein, those skilled 
in the art are readily able to combine software created as 
described with appropriate general-purpose or special-pur 
pose computer hardware to create a computer system and/or 
computer Sub-components in accordance with the various 
embodiments, to create a computer system and/or computer 
Sub-components for carrying out the methods of the various 
embodiments and/or to create a non-transitory computer 
readable medium (i.e., not a carrier wave) that stores a soft 
ware program to implement the method aspects of the various 
embodiments. 

(0071 References to “one embodiment,” “an embodi 
ment,” “some embodiments.” “various embodiments, or the 
like indicate that a particular element or characteristic is 
included in at least one embodiment of the invention. 
Although the phrases may appear in various places, the 
phrases do not necessarily refer to the same embodiment. 
0072 The above discussion is meant to be illustrative of 
the principles and various embodiments of the present inven 
tion. Numerous variations and modifications will become 
apparent to those skilled in the art once the above disclosure 
is fully appreciated. For example, the various embodiments 
have been described in terms of sending alerts related to a 
vehicle's location relative to an established geo-fence. This 
context, however, shall not be read as a limitation as to the 
scope of one or more of the embodiments described the 
same techniques may be used for other embodiments. It is 
intended that the following claims be interpreted to embrace 
all Such variations and modifications. 
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We claim: 
1. A method comprising: 
receiving a set of variables related to a geo-fence to be 

established at repeating intervals lasting for a preset 
duration, each instance of the repeating intervals at a 
predetermined time; 

establishing the geo-fence at the predetermined time, the 
geo-fence established for the preset duration; 

receiving signals indicative of a location of a vehicle, the 
receiving by an onboard device coupled to the vehicle: 

determining if the vehicle has crossed the geo-fence within 
the preset duration; and if the vehicle has crossed the 
geo-fence within the preset duration 

sending an alert related to the location of the vehicle. 
2. The method of claim 1 wherein establishing further 

comprises establishing the geo-fence for at least one selected 
from the group consisting of a restricted area; 

and an allowed area. 

3. The method of claim 1 wherein determining if the 
vehicle has crossed the geo-fence within the preset duration 
further comprises determining by way of a computer system 
located at a remote operations center. 
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4. The method of claim 1 wherein determining if the 
vehicle has crossed the geo-fence within the preset duration 
further comprises determining by way of the onboard device. 

5. The method of claim 1 wherein the preset duration is at 
least one selected from the group consisting of: a window of 
time; work hours; School hours; and restricted hours. 

6. The method of claim 1 wherein sending the alert further 
comprises sending the alert to at least one selected from the 
group consisting of a parent; a law enforcement officer, a 
vehicle owner, and an employer. 

7. A method comprising: 
receiving signals indicative of a location of a vehicle, the 

receiving by an onboard device coupled to the vehicle: 
and then 

establishing a geo-fence around the location of the vehicle 
at a predetermined time, the geo-fence established for a 
duration of a preset duration; 

determining that the vehicle has crossed the geo-fence 
within the preset duration; and then 

sending an alert related to the location of the vehicle. 
8. The method of claim 7 wherein the preset duration is at 

least one selected from the group consisting of: a window of 
time; restricted hours; curfew hours; school hours; and work 
hours. 

9. The method of claim 7 wherein sending the alert further 
comprises sending the alert to at least one selected from the 
group consisting of a parent; a law enforcement officer, a 
vehicle owner, and an employer. 

10. A method comprising: 
establishing a geo-fence at a predetermined time, the geo 

fence established for a duration of a preset duration; 
receiving signals indicative of a location of a vehicle, the 

receiving by an onboard device coupled to the vehicle: 
determining that the vehicle is not within an area bounded 
by the geo-fence within the preset duration; and 

sending a first alert indicative of the vehicle located outside 
of the geo-fence. 

11. The method of claim 10 further comprising: 
determining the vehicle has crossed into the area bounded 
by the geo-fence within the preset duration; and 

sending a second alert related to the location of the vehicle. 
12. The method of claim 10 wherein the preset duration is 

at least one selected from the group consisting of a window 
of time: School hours; and work hours. 

13. The method of claim 10 further comprising: 
sending a second alert related to the location of the vehicle: 
wherein sending the first alert or the second alert is sent to 

at least one selected from the group consisting of a 
parent; a law enforcement officer, a vehicle owner, and 
an employer. 

14. A method comprising: 
establishing a geo-fence at a predetermined time, the geo 

fence established for a duration of a preset duration; 
receiving signals indicative of a location of a vehicle, the 

receiving by an onboard device coupled to the vehicle: 
determining that the vehicle has crossed out of an area 
bounded by the geo-fence during the preset duration; 
and 

sending a first alert indicative of the vehicle crossing out of 
the geo-fence. 

15. The method of claim 14 further comprising: 
determining the vehicle has crossed into the area bounded 
by the geo-fence after the geo-fence establishing; and 
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sending a second alert indicative of the vehicle crossing 
into the area bounded by the geo-fence after the geo 
fence is established. 

16. The method of claim 14 further comprising: 
determining the vehicle was located within the area 
bounded by the geo-fence at the time the geo-fence was 
established; and 

refraining from sending a third alert indicative of the loca 
tion of the vehicle. 

17. The method of claim 14 wherein the preset duration is 
at least one selected from the group consisting of a window 
of time; school hours; and work hours. 

18. The method of claim 14 wherein sending the alert 
further comprises sending the alert to at least one selected 
from the group consisting of a parent; a law enforcement 
officer; a vehicle owner; an employer. 

19. A system comprising: 
a processor; 
a wireless interface coupled to the processor, 
a memory coupled to the processor, the memory storing a 

program that, when executed by the processor, causes 
the processor to: 
receive a set of variables related to a geo-fence to be 

established at repeating intervals lasting for a preset 
duration, each instance of the repeating intervals at a 
predetermined time; 

establish the geo-fence at the predetermined time, the 
geo-fence established for the preset duration: 

receive signals indicative of a location of a vehicle: 
determine the vehicle has crossed the geo-fence within 

preset duration; and 
send an alert related to the location of the vehicle. 

20. The system of claim 19 wherein when the program 
establishes, the program further causes the processor to estab 
lish the geo-fence around the location of the vehicle. 

21. The system of claim 19 wherein when the program 
determines the vehicle has crossed the geo-fence, the pro 
gram further causes the processor to determine the vehicle has 
crossed out of the area bounded by the geo-fence. 

22. The system of claim 19 wherein when the program 
determines the vehicle has crossed the geo-fence, the pro 
gram further causes the processor to determine the vehicle has 
crossed into the area bounded by the geo-fence. 

23. The system of claim 19 wherein the program further 
causes the processor to: 

determine the vehicle was located within the area bounded 
by the geo-fence at the time the geo-fence was estab 
lished; and then 

wherein when the program determines the vehicle has 
crossed the geo-fence, the program further causes the 
processor to determine the vehicle has crossed out of the 
area bounded by the geo-fence. 

24. The system of claim 19 wherein the program further 
causes the processor to: 

determine the vehicle was located outside of the area 
bounded by the geo-fence at the time the geo-fence was 
established; and then 

wherein when the program determines the vehicle has 
crossed the geo-fence, the program further causes the 
processor to determine the vehicle has crossed into the 
area bounded by the geo-fence. 

25. The system of claim 19 wherein when the processor 
establishes, the program further causes the processor to estab 
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lish the geo-fence for at least one selected from the group 
consisting of a restricted area; and an allowed area. 

26. The system of claim 19 wherein the preset duration is at 
least one selected from the group consisting of: a window of 
time; work hours; School hours; and restricted hours. 

27. The system of claim 19 wherein when the processor 
sends an alert, the program further causes the processor to 
send an alert to at least one selected from the group consisting 
of a parent; a law enforcement officer, a vehicle owner, and 
an employer. 

28. A system comprising: 
an onboard device, the onboard device comprising: 

a processor, 
a Global Positioning System receiver coupled to the 

processor; 
a wireless interface coupled to the processor, 
a memory coupled to the processor, the memory storing 

a program that, when executed by the processor, 
causes the processor to: 
receive a set of variables related to a geo-fence to be 

established at repeating intervals lasting for a pre 
set duration, each instance of the repeating inter 
vals at a predetermined time; 

establish the geo-fence at the predetermined time, the 
geo-fence established for the preset duration; 

receive signals indicative of a location of a vehicle; 
determine the vehicle has crossed the geo-fence 

within the preset duration; and 
send an alert related to the location of the vehicle. 

29. The system of claim 28 wherein when the program 
establishes, the program further causes the processor to estab 
lish the geo-fence around the location of the vehicle. 

30. The system of claim 28 wherein when the program 
determines the vehicle has crossed the geo-fence, the pro 
gram further causes the processor to determine the vehicle has 
crossed out of the area bounded by the geo-fence. 

31. The system of claim 28 wherein when the program 
determines the vehicle has crossed the geo-fence, the pro 
gram further causes the processor to determine the vehicle has 
crossed into the area bounded by the geo-fence. 

32. The system of claim 28 wherein the program further 
causes the processor to: 

determine the vehicle was located within the area bounded 
by the geo-fence at the time the geo-fence was estab 
lished; and then 

wherein when the program determines the vehicle has 
crossed the geo-fence, the program further causes the 
processor to determine the vehicle has crossed out of the 
area bounded by the geo-fence. 

33. The system of claim 28 wherein the program further 
causes the processor to: 

determine the vehicle was located outside of the area 
bounded by the geo-fence at the time the geo-fence was 
established; and then 

wherein when the program determines the vehicle has 
crossed the geo-fence, the program further causes the 
processor to determine the vehicle has crossed into the 
area bounded by the geo-fence. 

34. The system of claim 28 wherein when the processor 
establishes, the program further causes the processor to estab 
lish the geo-fence for at least one selected from the group 
consisting of a restricted area; and an allowed area. 
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35. The system of claim 28 wherein the preset duration is at 
least one selected from the group consisting of: a window of 
time; work hours; School hours; and restricted hours. 

36. The system of claim 28 wherein when the processor 
sends an alert, the program further causes the processor to 
send an alert to at least one selected from the group consisting 
of a parent; a law enforcement officer, a vehicle owner, and 
an employer. 

37. A non-transitory computer-readable medium storing 
instructions that, when executed by a processor, causes the 
processor to: 

receive a set of variables related to a geo-fence to be estab 
lished at repeating intervals lasting for a preset duration, 
each instance of the repeating intervals at a predeter 
mined time; 

establish the geo-fence at the predetermined time, the geo 
fence established for the preset duration; 

receive signals indicative of a location of a vehicle: 
determine the vehicle has crossed the geo-fence within the 

preset duration; and 
initiate an alert related to the location of the vehicle. 
38. The non-transitory computer readable medium of claim 

37 wherein when the program establishes, the program fur 
ther causes the processor to establish the geo-fence around 
the location of the vehicle. 

39. The non-transitory computer readable medium of claim 
37 wherein when the program determines the vehicle has 
crossed the geo-fence, the program further causes the proces 
sor to determine the vehicle has crossed out of the area 
bounded by the geo-fence. 

40. The non-transitory computer readable medium of claim 
37 wherein when the program determines the vehicle has 
crossed the geo-fence, the program further causes the proces 
sor to determine the vehicle has crossed into the area bounded 
by the geo-fence. 
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41. The non-transitory computer readable medium of claim 
37 wherein the program further causes the processor to: 

determine the vehicle was located within the area bounded 
by the geo-fence at the time the geo-fence was estab 
lished; and then 

wherein when the program determines the vehicle has 
crossed the geo-fence, the program further causes the 
processor to determine the vehicle has crossed out of the 
area bounded by the geo-fence. 

42. The non-transitory computer readable medium of claim 
37 wherein the program further causes the processor to: 

determine the vehicle was located outside of the area 
bounded by the geo-fence at the time the geo-fence was 
established; and then 

wherein when the program determines the vehicle has 
crossed the geo-fence, the program further causes the 
processor to determine the vehicle has crossed into the 
area bounded by the geo-fence. 

43. The non-transitory computer readable medium of claim 
37 wherein when the processor establishes, the program fur 
ther causes the processor to establish the geo-fence for at least 
one selected from the group consisting of a restricted area; 
and an allowed area. 

44. The non-transitory computer readable medium of claim 
37 wherein the preset duration is at least one selected from the 
group consisting of: a window of time; work hours; School 
hours; and restricted hours. 

45. The non-transitory computer readable medium of claim 
37 wherein when the processor initiates an alert, the program 
further causes the processor to initiate an alert to at least one 
selected from the group consisting of a parent; a law enforce 
ment officer; a vehicle owner; and an employer. 
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