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Increasing safety and efficiency levels in air transport requires
modern control and traffic management (ATM) systems for
aircraft in air and in ground operations, as well as for
service vehicles on the airport surface. The related
Communications, Navigation and Surveillance infrastructures
call for enhanced positioning and identification techniques
such as multilateration (MLAT) and wide Area MLAT
(WAM), automatic dependent surveillance-broadcast (ADS-B),
as well as automatic location and management of service vehicles
in the airport. This enhanced surveillance infrastructure is
spatially distributed (i.e. with many receiving or transmitting/
receiving stations) and logically distributed (i.e. with local and
central processing and with fusion of different information
sources, including the traditional primary and secondary
radar). The present and future satellite navigation systems are
(or will be) a backbone for some of them.

In this frame, new system architectures and new algorithms
for integrity monitoring and for multi-sensor data fusion are
required.

Security and defence systems use similar algorithms for
passively locating targets based on measurements of time of
arrival (TOA) and its differences (TDOA) as well as of
Doppler frequency and its differences (FDOA), possibly com-
bined with angular/direction measurements (AOA/DOA).

The workshop “Enhanced Surveillance for Vehicles and
Aircraft”, held in Capri on September 2008 (ESAV’08),
addressed the various topics highlighted above. Not only did
engineering and scientific staff contribute, but also policy
makers from Europe and the United States of America pre-
sented their point of view on the ongoing programs and
future needs. It appears that the automatic dependent surveil-
lance, i.e. the cooperative positioning and identification of air-
craft based on on-board derived data (such as the GPS ones)
and communicated toward other aircraft and ground-based
stations, is gaining relevance. Conversely, it is also clear that
the independent surveillance (based on radar, either
“primary”, i.e. requiring no cooperation at all from the
target, or “secondary”, i.e. the secondary surveillance radar
–(SSR) based on today’s standard and mandatory mode S
transponder on-board) will continue to be relevant for moni-
toring both air and surface traffic. There is general consensus
that the stringent surveillance requirements can only be satis-
fied by the “fusion” of different sensors, including the

independent and the non-cooperative ones, the latter being
essential for security reasons, too.

The 10 papers we have selected for this special issue provide a
snapshot of the work underway in the domains of the various
surveillance systems and useful techniques for air traffic control
(ATC). The rigorous approach chosen in the ATC domain to
assess and verify the performance of these systems is also shown.

Papers in this special issue address:

– novel methods dealing with the processing of signals in the
highly congested SSR frequency band,

– “dual use” non-cooperative classification of some specific
classes of objects,

– time- and frequency difference of arrival passive location
techniques,

– surface movement detection and identification,
– trajectory reconstruction techniques to assess the perform-

ance of ATC surveillance.

We trust that this special issue provides a true flavor of
the current developments and trends, and therefore serves the
best interests of the engineering and scientific communities.
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