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Summary

A new adaptive methodology will be described that can also take care of the various electromagnetic interactions between the antenna
array and the platform on which it is mounted in addition to the mutual coupling and nonuniformity in the antenna element spacing. To
accomplish this goal a single snapshot based direct data domain least squares method is proposed which does not require any information
of the clutter or noise characteristics and can be implemented in real time on a DSP chip. The number of coherent interferers that this
method can handle is identical to the conventional adaptive techniques which require a block of data, whereas the classical method can
deal with a larger number of incoherent interferers. The strength of a deterministic model for the signal of interest yields a lower value for
the Cramer-Rao bound than stochastic methods. In this approach, no statistical information about the interference environment is
necessary. This makes it possible to perform real time processing in a dynamic environment. These principles will be illustrated for
space-time adaptive processing of real experimental data obtained from an airborne multi-channel radar system. The application of this
technique to real airborne measured data set (MCARM) to perform STAP processing will be described and comparison will be made to
the performance of the conventional stochastic based methodology.

The workshop will consist of three parts:

Part 1: It will present a direct data domain least squares single snapshot based methodology to cancel interferers in the main beam of an
antenna array. It will also illustrate why a new methodology is necessary even though the adaptive antennas has been in the literature till
the 1960’s but till today there is no reliable practical systems.

Part 2: To have reliable practical system it is necessary to couple the electromagnetic problem with the signal processing methodology as
the mutual coupling between the antenna elements and the platform on which they are mounted needs to be taken into account

Part 3: A practical implementation on a forward looking airborne RADAR will be presented to carry out space time adaptive processing
(STAP)
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