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USER INTERFACE FOR DEFINING GEOGRAPHIC 
ZONES FOR TRACKING MOBILE TELEMETRY 

DEVICES 

RELATED APPLICATIONS 

[0001] The present application is a Continuation-In-Part 
of US. patent application Ser. No. 10/758,930 ?led Jan. 16, 
2004, entitled “Method and System for Interfacing With 
Mobile Telemetry Devices”; the contents of Which are 
hereby incorporated by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to data communica 
tions, and more particularly, to interfacing With mobile 
telemetry devices for ?eet and asset management. 

BACKGROUND OF THE INVENTION 

[0003] Modern Wireless networks, such as paging sys 
tems, can readily be con?gured to offer a variety of telemetry 
services, notably ?eet and asset management. The manage 
ment of vehicles Within a ?eet as Well as assets involves 

obtaining information, generally in real-time, about the 
location and movement of these objects. The ?eet manager 
utiliZes this information to maximiZe use of ?eet resources. 
With the advent of the Global Positioning System (GPS) 
supported by a constellation of satellites, a vehicle may 
determine its location With great accuracy and convenience 
if no obstruction exists between the GPS receiver Within the 
vehicle and the satellites. Additionally, in recognition of the 
utility of real-time location of vehicles, governmental bodies 
have begun to impose strict requirements for determining 
position information of emergency 911 callers. Therefore, 
With the impetus stemming from competitive and regulatory 
forces, service providers seek to offer an ef?cient, cost 
effective ?eet and asset management service With robust 
capability by effectively integrating GPS technology With 
Wireless netWorks so as to minimiZe bandWidth in the 
exchange of telemetry data. 

[0004] FIG. 17 shoWs a diagram of a conventional Wire 
less netWork in an autonomous GPS environment. As 
shoWn, a Wireless netWork 1701 communicates With 
vehicles 1703 to track the location of these vehicles 1703 
Within the coverage area of the Wireless netWork 1701. Each 
of the vehicles 1703 employ a GPS device 1705 that 
communicates With a constellation of satellites 1707. These 
satellites 1707 transmit very loW poWer interference and 
jamming resistant signals received by the GPS receivers 
1705. At any point on Earth, a GPS device 1705 is able to 
receive signals from multiple satellites. 

[0005] Speci?cally, a GPS device 1705 may determine 
three-dimensional geolocation from signals obtained from at 
least four satellites. Measurements from satellite tracking 
and monitoring stations located around the World are incor 
porated into orbital models for each satellite to compute 
precise orbital or clock data. GPS signals are transmitted 
over tWo spread spectrum microWave carrier signals that are 
shared by all of the GPS satellites 1707. The device 1705 
must be able to identify the signals from at least four 
satellites 1707, decode the ephemeris and clock data, deter 
mine the pseudo range for each satellite 1707, and compute 
the position of the receiving antenna. The time required to 
acquire a position depends on several factors including the 
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number of receiving channels, processing poWer of the 
receiving device, and strength of the satellite signals. 

[0006] The above arrangement, as an autonomous GPS 
environment, has a number of draWbacks that can hinder its 
effectiveness as a ?eet management system. Because the 
GPS device 1705 must obtain all of the ephemeris data from 
the satellite signals, Weak signals can be problematic. A 
building location or a location in any area that does not have 
clear vieW of the satellite constellation 1707 can prevent the 
GPS device 1705 from determining its geolocation. Also, 
cold start acquisition may consume a feW seconds to as 
much as a feW minutes, Which is a signi?cant delay for the 
device’s ability to log positional information and evaluate its 
position against pre-con?gured alert conditions. 
[0007] The vehicles 1703 then need to transmit the loca 
tion information to the Wireless netWork 1701. These trans 
missions can consume large amounts of bandWidth of the 
Wireless netWork 1701 if the location information is con 
tinually transmitted Without attention to the polling scheme 
and the underlying transmission protocol used to transport 
such data. Additionally, a user interfacing With the device 
remotely may request information that may require signi? 
cant doWnload time for response, e.g., if the user is request 
ing the information via a Web broWser through, e.g., the 
Internet (e.g., the response to the request may involve an 
extremely large amount of data). An exemplary user may 
desire a display of a graphical map of the area currently 
surrounding the location of the device. Additionally, the user 
may desire that the display include a graphical indicator to 
indicate the current position or a status associated With the 
device. Also, the user may desire a display to enable the user 
to con?gure the device, control an entity associated With the 
device (e.g., a vehicle, or a ?eet of vehicles for multiple 
devices) or to request and receive reports of the device 
status, or to graphically handle management issues related to 
the device. 

[0008] An amount of information needed for such graphi 
cal display may involve transmission of very large amounts 
of data for handling at the user’s machine, as Well as massive 
programming efforts to implement code for handling various 
types of requests that the user may make. If a user has to Wait 
several minutes for doWnload of the data required for a 
graphical map screen to be painted on his/her display device, 
the user may become frustrated, or may be unable to quickly 
respond, e.g., to a time-critical need that may be indicated by 
information communicated by the device. Additionally, a 
user may not Wish to expend resources on programmer time 
and effort, and storage capacity, to support overWhelming 
amounts of code for implementation of various features for 
a graphical interface. 

[0009] Furthermore, conventional tracking systems have 
focused primarily on industrial applications, largely because 
of costs and in?exibility of such systems. For example, the 
user softWare for interfacing the tracking system requires 
customiZed interfaces, resulting in high development costs. 
Additionally, these interfaces require a trained operator. The 
devices to be tracked are functionally constrained in terms of 
the types of data that can be collected, thereby limiting the 
types of services that can be created for non-industrial use. 

[0010] Therefore, there is a need for a user interface, for 
a tracking system, that is easy-to-use and inexpensive. There 
is also a need for a tracking system that is reliable and robust 
as to permit development of neW applications and services. 
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SUMMARY OF THE INVENTION 

[0011] These and other needs are addressed by the present 
invention, in Which an approach for tracking mobile telem 
etry devices over a tWo-Way Wireless netWork in support of 
a supervisory or parental control service is provided. 

[0012] According to one aspect of the present invention, a 
method of tracking a vehicle via a Web interface is disclosed. 
The method includes displaying via the Web interface a 
graphical user interface (GUI) screen including a map 
shoWing an icon representing position of the vehicle. The 
method also includes establishing a Zoom area over the map 
according to a rubber-band mechanism utiliZed by a user. 

[0013] According to another aspect of the present inven 
tion, an apparatus for communicating With a tracking system 
is disclosed. The apparatus includes a communication inter 
face con?gured to communicate With a Web server storing 
telemetry data of a vehicle monitored by the tracking 
system, Wherein the telemetry data includes position of the 
vehicle. The apparatus also includes a display con?gured to 
display a graphical user interface (GUI) screen including a 
map shoWing an icon representing the position of the 
vehicle. The apparatus further includes a cursor control 
mechanism controlled by a user and con?gured to establish 
a Zoom area over the map according to a rubber-band 

mechanism. 

[0014] According to yet another aspect of the present 
invention, an apparatus for supporting tracking of an object 
associated With a telemetry device is disclosed. The appa 
ratus includes means for transmitting display information for 
displaying interactive elements on a display device, Wherein 
the display device is con?gured to display a map indicating 
a location of a tracked object. The apparatus also includes 
means for receiving, from a user, information associated 
With status of the tracked object. Further, the apparatus 
includes means for transmitting, to the telemetry device, the 
status information. 

[0015] Still other aspects, features, and advantages con 
sistent With the present invention are readily apparent from 
the folloWing detailed description, simply by illustrating a 
number of particular embodiments and implementations, 
including the best mode contemplated for carrying out the 
present invention. Methods, systems, and articles of manu 
facture consistent With the present invention are also capable 
of other and different embodiments, and its several details 
can be modi?ed in various obvious respects, all Without 
departing from the spirit and scope of the present invention. 
Accordingly, the draWing and description are to be regarded 
as illustrative in nature, and not as restrictive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The present invention is illustrated by Way of 
eXample, and not by Way of limitation, in the ?gures of the 
accompanying draWings and in Which like reference numer 
als refer to similar elements and in Which: 

[0017] FIG. 1 is a diagram of a ?eet and asset tracking 
system, according to an embodiment of the present inven 
tion; 

[0018] FIG. 2 is a diagram of a telemetry device used in 
the system of FIG. 1, according to an embodiment of the 
present invention; 
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[0019] FIG. 3 is a diagram of a NetWork Operations 
Center (NOC) in the system of FIG. 1, according to an 
embodiment of the present invention; 

[0020] FIG. 4 is a diagram of the formats of protocol 
messages used in the system of FIG. 1; 

[0021] FIG. 5 is a diagram of the format of a Wireless 
Protocol (WP) message used in the system of FIG. 1; 

[0022] FIG. 6 is a diagram of the format of a batched 
Wireless Protocol (WP) message used in the system of FIG. 
1; 
[0023] FIG. 7 is a diagram of a NetWork Operations 
Center (NOC) in the system of FIG. 1, according to an 
embodiment of the present invention; 

[0024] FIG. 8 is a diagram of a ?eet and asset manage 
ment system With end-to-end encryption, according to an 
embodiment of the present invention; 

[0025] FIG. 9 is a diagram of a ?eet and asset manage 
ment system With end-to-end encryption in an enterprise 
environment, according to an embodiment of the present 
invention; 
[0026] FIG. 10 is a diagram of the telemetry device of 
FIG. 2a deployed Within the vehicle, according to an 
embodiment of the present invention; 

[0027] FIG. 11 is a ?oWchart of a process for supporting 
supervisory or parental control via a Web interface, accord 
ing to an embodiment of the present invention; 

[0028] FIG. 12 is a graphical screen displaying locations 
visited by a tracked vehicle, according to an embodiment of 
the present invention; 

[0029] FIG. 13 is a graphical screen for vieWing details of 
a location visited by the vehicle, according to an embodi 
ment of the present invention; 

[0030] FIG. 14 is a graphical screen for vieWing and 
creation of geographic Zones, according to an embodiment 
of the present invention; 

[0031] FIG. 15 is a graphical screen providing a rubber 
band Zoom capability, according to an embodiment of the 
present invention; 

[0032] FIG. 16 is a diagram of a computer system that can 
be used to implement an embodiment of the present inven 
tion; and 

[0033] FIG. 17 is a diagram of a conventional Wireless 
netWork in an autonomous GPS environment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0034] A system, method, and softWare for timely and 
prioritiZed communication of information from a mobile 
telemetry device are described. In the folloWing description, 
for the purposes of explanation, numerous speci?c details 
are set forth in order to provide a thorough understanding of 
the present invention. It is apparent, hoWever, to one skilled 
in the art that the present invention may be practiced Without 
these speci?c details or With an equivalent arrangement. In 
other instances, Well-knoWn structures and devices are 
shoWn in block diagram form in order to avoid unnecessarily 
obscuring the present invention. 
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[0035] FIG. 1 shows a diagram of a ?eet and asset 
tracking system, according to an embodiment of the present 
invention. The system 100, in contrast to the system of FIG. 
17, utilizes a combination of autonomous GPS and Assisted 
GPS (A-GPS); in particular, mobile-centric A-GPS. The 
system 100 includes a Network Operation Center (NOC) 
101 for tracking telemetry devices 103, Which, under this 
scenario, are resident Within vehicles 105. It is contemplated 
that the telemetry device 103 can be af?xed to an asset (or 
any other object). In addition to industrial applications, the 
system 100 can provide a supervisory or parental control 
service, Whereby a teenage driver can be monitored in terms 
of their driving habits and visited destinations. This service 
is more fully described later With respect to FIGS. 11-15. 

[0036] AWireless netWork 107 supports tWo-Way commu 
nication among the telemetry devices 103 and the NOC 101; 
the Wireless netWork 107, in an exemplary embodiment, is 
a tWo-Way paging system employing the ReFLEXTM proto 
col by Motorola for tWo-Way advanced messaging. The 
telemetry devices 103 have tWo modes of operation: autono 
mous GPS mode, and A-GPS mode. When operating in 
A-GPS mode, the system 100 can provide for better in 
building or obstructed vieW geolocation Within a paging 
system Zone. When out of netWork coverage, the autono 
mous GPS may be used to obtain geolocation data that may 
be stored on the device for later transmission. 

[0037] The NOC 101 provides the necessary ?eet and 
asset management functions, such as user account creation 
and management, access control, and deployment of busi 
ness rules; these functions are more fully described beloW 
With respect to FIG. 3. The NOC 101 also supports remote 
management capabilities by hosts 109 over a data netWork 
111, such as the global Internet. 

[0038] To better understand the hybrid A-GPS environ 
ment of the system 100, it is instructive to describe the 
operation of the general operation of a mobile-centric 
A-GPS system. The telemetry device 103 has GPS hardWare 
and intelligence relative to the autonomous GPS scenario, 
Whereby the netWork 107 in conjunction With the NOC 101 
employs mechanisms for providing GPS aiding data (or 
assistance data). The netWork 107 includes base transmitters 
and some base receivers containing GPS hardWare from 
Which the ephemeris and approximate location can be 
obtained, constituting a GPS reference netWork 113. 

[0039] The assistance data that is transmitted to the 
devices 103, in an exemplary embodiment, can include 
ephemeris data differential GPS correct data, timing data 
and/or other aiding data. Using the aiding (or assistance) 
data, the telemetry devices 103 performs geolocation calcu 
lations, yielding a number of advantages. For example, the 
telemetry devices 103 can generate real-time speed and 
route adherence alerts. Additionally, transmission of geolo 
cation data need not be frequent. Transmission of geoloca 
tion data is more compact because it is true location rather 
than pseudo range data. Also, the telemetry devices 103 can 
more intelligently request assistance data because the 
devices 103 themselves can determine When the ephemeris 
data is no longer valid. 

[0040] The hybrid A-GPS system 100 thus permits fast 
and precise geolocation When in netWork coverage of the 
netWork 101, While providing immunity from obstructed 
vieW of the sky. Also, When the sWitch is made to autono 
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mous GPS mode (When outside of the coverage area of the 
netWork 101), the devices 103 can still obtain geolocation 
data. This data can be stored Within the device 103 and 
transmitted to the NOC 101 When the associated vehicle 105 
returns to the netWork coverage area. 

[0041] As noted earlier, the telemetry devices 103 may be 
attached to a host entity such as a vehicle or other valuable 
asset. The device may be used to track, monitor, and control 
aspects of the host entity. These devices 103 are con?gurable 
With respect to the existence and number of digital inputs/ 
outputs (I/O), analog inputs/outputs (I/O), and device port 
interfaces for connection With peripheral devices. By Way of 
example, the digital inputs can be used to monitor various 
components of the vehicles 105: ignition status, door lock 
status, generic sWitch status, headlight status, and seat 
occupancy status. The digital outputs can be used to control, 
for example, the starter, and door locks, and to monitor such 
parameters as engine temperature, cargo temperature, oil 
pressure, fuel level, ambient temperature, and battery volt 
age. The exact con?guration of the telemetry devices 103 
can be based on cost consideration and/or applications. 

[0042] The telemetry devices 103, in an exemplary 
embodiment, employ a Wireless protocol to receive com 
mands and transmit data and alerts (e.g., high speed alert) 
over the radio netWork 107. The telemetry devices 103 can 
queue alerts, message responses, and scheduled data, 
Whereby if the devices 103 are unable to send the messages, 
the messages are queued and sent When the device 103 
returns to Wireless netWork coverage. PrioritiZed queues are 
used and include, for example, queues for high, normal, and 
loW priority messages. In the exemplary implementation, 
critical device status changes are given highest priority, 
While other alerts and responses are given normal priority. 
Scheduled data messages are given the loWest priority. The 
queues are con?gured, as ?rst in yields ?rst out, Wherein 
neW messages are dropped When its corresponding queue is 
full. This arrangement advantageously alloWs for the status 
of the device 103 at the time of transmission failure to be 
knoWn even When the data stored in the data log at time of 
the transmission has been overWritten. 

[0043] The telemetry devices 103 can also respond to 
status (e.g., of position, speed, digital I/O port status, analog 
input channel status, peripheral status or other device status) 
queries transmitted by the NOC 101. The status query may 
request either current status or status Within a time and date 
range. The device 103 responds to the query With either the 
current status or all status Within the date and time range that 
is currently stored in the device’s data log. 

[0044] As regards data logging, the devices 103 support 
use of one or more schedules for the data acquisition. The 
data logging involves storing of the data locally on the 
device 103. This data, Which can include position, speed, 
digital I/O port status, analog input channel status, periph 
eral status or other device status, is not automatically trans 
mitted over the air. Instead, the data is stored for a ?nite 
period of time and made available for use by scheduled data 
acquisitions, data acquisitions on demand, and data acqui 
sitions associated With alerts. The data log is circular in that 
When the last available memory for the data logger has been 
Written, the data logger begins recording neW data at the ?rst 
location of memory available for the data logger. 

[0045] With scheduled acquisitions of the data collected 
by the data logger the data Within the data log is transmitted 
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