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Preface

Location-based services (LBS) are finally coming out of research labs and get-
ting into the hands of final users. It is fairly common to see cellular carriers
and private companies offering LBS to locate your children, friends, and sites
of interest, track assets, enhance the security of key personnel, help people
with disabilities use public transportation, guide tourists, and many others.
Location-based advertisement is becoming a very big business. Very soon users
will be receiving customized advertisements in their cellular phones according
to their current location. Military-related LBS systems have also been imple-
mented to provide real-time situational awareness. Soldiers are receiving alert
messages with additional information according to their current location. The
interesting aspect is that LBS applications are just starting to emerge and the
potential for growth the next several year is tremendous.

One common aspect of all these LBS applications is that they are built
on top of an infrastructure that includes not only the cellular phone and
the application that runs in it but also a communication network, a back
end application that runs in a server somewhere, and a series of supporting
servers and databases that together provide useful information back to the
user. This entire infrastructure on top of which many LBS applications can
be efficiently supported and run is what we call Location-Based Information
Systems (LBIS). LBIS are being developed to target problems in many, if not
all, sectors of the economy. In this regard, the timing of this book could not
be better.

Looking into the future, current research is bringing new refinements and
improvements and is pushing the technology even further. We can see LBIS
systems transforming into what is being called “Participatory Sensing” and
“Human-Centric Sensing” systems. In addition to having the location of the
user in real-time, the cellular phone could integrate and provide information
coming from other sensors or devices. For example, the user could be wear-
ing Bluetooth-based sensors to continuously measure his or her temperature,
heart rate, and other vital signals. Accelerometers are already integrated in
several cellular phones. They are very useful in determining the type of activ-
ity that the user is doing, which along with their vital signals could be used
in many health care-related applications. Cellular phones could also integrate
measurements from other types of sensors and be used to address large-scale
societal problems. For example, if all cellulars phone were equipped with air-
quality sensors, and all users participated in the application, we could have
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information about the pollution level in an entire city very easily. Similarly,
we should be able to easily determine the congestion level, travel times, etc.,
in most of our major roads. As you can see, the future of location-based in-
formation systems is very promising.

Book Origin and Overview

This book is the result of more than six years of research and development
in location-based information systems. This research involved the investigation
of new architectures, middleware, algorithms, protocols, mechanisms, etc., to
address particular problems related to the implementation of a variety of
location-based applications, mostly for the transportation industry and the
military. It is also the result of our active participation in the definition of the
Java ME Location API 2.0 as part of the JSR 293 working group. After all
these years, we thought it was time to include this topic into the mainstream
of courses in our university, so we prepared a junior-/senior-level course and
wrote this book to support it.

The book contains information and examples to implement a general real-
time location-based information system. In fact, all chapters of the book tar-
get the implementation of a general real-time tracking system example. It is
general in the sense that the system should be easily adapted to target any
application domain. Further, the incorporation of other sensors’s data to make
the system “participatory” or “human-centric” should be a straight-forward
extension.

The book consists of twelve chapters and one appendix. Chapter 1 in-
troduces the definition and classification of location-based services and the
types of LBS applications. It also describes the three most important location
provider architectures. This chapter describes an entire real-time tracking sys-
tem that will be used throughout the book as an example. Each subsequent
chapter of the book shows how to implement a piece of the tracking system
example. The chapter concludes with a description of the software architec-
ture we used to implement the tracking system and a look into the future,
including concepts such as participatory sensing and human-centric sensing.
Chapter 2 describes the hardware and software architectures of a typical cellu-
lar phone. Chapter 3 describes the Java Platform Micro Edition, or Java ME,
the Java platform for resource-constrained devices. The chapter includes the
description of the entire software stack: the Connected Limited Device Con-
figuration 1.1, the Mobile Information Device Profile 2.0, and the optional
packages. Chapter 4 shows how to create MIDlets, those Java-based programs
that comply with the Java ME platform. Some of the most important APIs
used in the development of MIDlets are also described there. The chapter also
touches on security and privacy issues and mechanisms. Chapter 5 is devoted
to other important programming aspects such as memory management, con-
currency, dynamic linking, and energy management, all especially important
for resource-constrained devices. Chapter 6 is about obtaining the user’s po-
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sition, the different technologies, systems, and players. At the end, the Java
Location API 2.0 is also described in detail. Chapter 7 is about relational and
geographical databases, how to define them, and how to store and retrieve
information from a cellular phone. Similarly, Chapter 8 covers the topic of
communications, or how to exchange data between the cellular phone and the
main application server. Chapter 9 explains how to create and use Web ser-
vices from cellular phones. Chapter 10 introduces the reader to the Google
Web Toolkit and how to use it to create system administration functions, such
as creating and deleting users, modifying the user information, and the like.
Chapter 11 shows how to display the location of the users in Google Maps
or Google Earth in real-time using the browser of any computer connected to
the Internet. Finally, Chapter 12 includes some examples of additional pro-
cessing functions at the cellular phone and the server meant to improve the
system’s performance and provide enhanced services. The Appendix A tells
the reader where to download all the software needed to implement the entire
location-based information system and guides the reader through the instal-
lation procedure.

Intended Audience

The book is intended for undergraduate students in their junior or senior
years, professors, researchers, and industry professionals interested in the de-
sign and implementation of location-based information systems. The book can
also be used as a reference book in a graduate class on the same topic.

Resources

A companion Website has been set up to provide additional information
and supporting material. The Website contains all software packages and ap-
plications utilized in the book as well as the PowerPoint slides and laboratory
examples utilized to teach the course CIS 4930 Location-Based Information
Systems at the University of South Florida (USF). All this material and more
can be found at http://www.csee.usf.edu/~labrador/LBIS.
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