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Preface

Localization is a research topic that is receiving increasing attention from both academia and
industry. Previously considered as vital information for vehicle tracking and military strat-
egy, location information has now been introduced into wireless communication networks.
In contrast to dedicated solutions, such as the global positioning system (GPS), that were
designed to simply provide positioning information, the new solutions for wireless networks
are able to supply the combined benefit of both communication and positioning. As a con-
sequence, the network operator, as well as the service provider and the end user, can profit
from such position-enabled communication capabilities. Indeed, while the network opera-
tor is able to manage the resources of its network more efficiently, the service provider is
able to offer location-based services to the end user, who can fully enjoy such personalized
location-dependent services. In particular, it can be found from the literature that location
information is being used as a basic requirement for the deployment of new protocols (e.g.,
routing and clustering), new technologies (e.g., cooperative systems) and new applications
(e.g., navigation and location-aware advertising). From the point of view of the industry, the
use of location information has been stimulated mainly by applications such as navigation,
location-dependent searching and social networking. Since wireless communication networks
are nowadays present anywhere and anytime, every location-dependent networking enhance-
ment, service or application can be spread rapidly and used globally.

The above-mentioned trends are a major stimulator for the development of novel solutions
for obtaining positioning information in wireless networks. Chapter 1 outlines the motivation
behind these solutions and presents potential categories and applications of location-based
services (both conventional and network-related).

Chapter 2 introduces the main application areas for positioning, providing an overview of
the localization ecosystem and its usability with a look at the main patent trends. Chapter 3
presents the fundamentals of wireless communications for positioning, describing the main
radio propagation characteristics of both conventional and cooperative. Chapter 4 presents the
fundamentals of positioning, proposing a classification of positioning methods, techniques and
main error sources. Chapter 5 describes these various types of data association algorithms,
showing the advantages and disadvantages of each. Chapter 6 deals with the fundamentals
of tracking, in particular several mobility models (including group-based and socially based
models) that are used in the following chapters will be introduced. Chapter 7 considers some
advanced techniques (from the realm of signal processing) used to mitigate the errors men-
tioned in previous chapters, thus trying to enhance the accuracy of the overall location esti-
mation process. Chapter 8 presents the state of the art of satellite-based and terrestrial based
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positioning systems, spanning the range from outdoor to indoor environments, from wide-area
networks to short-range networks, and from orthogonal frequency division multiplexing to
ultra-wideband (UWB) technologies. In Chapter 9 we introduce the topic of UWB positioning
by describing fundamentals about regulations and positioning approaches for tracking targets.
Chapter 10 presents indoor positioning approaches in wireless local area networks by high-
lighting the effect the environmental impairments and human body signal absorption have
on signal strength measurements. Chapter 11 introduces the topic of multi-tag localization
by adopting radio frequency identification systems and experimental activities as well. Repli-
cating cooperative human behavior in wireless communications has resulted in a number of
emerging research fields. In particular, its application in wireless location has flown in a new
breed of techniques that may revolutionize the entire field. Hence, in Chapter 12 we take a
tour through the state of the art of what we call “cooperative augmentation systems”, that is,
mobile positioning systems that exploit the cooperation of users, terminals and networks to
boost their location estimation accuracy in both simulated and real environments.
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