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Phased antenna arrays (PAA) achieve enhanced performance and have enhanced capabilities.
They are used to generate directive and narrow beams, as well as the synthesis of arbitrary
radiation patterns. PAA also provide other interesting features such as electronic beam
scanning, redundancy, and diversity. Interference rejection is an essential task in many PAA
applications, such as radar, cognitive radio, and satellite communications. Interference signals
are suppressed by producing nulls in the PAA pattern in the directions of the interfering signals.
One drawback of PAA is that while they offer angle-dependent beampatterns, their patterns
are constant in all ranges, for a given direction. On the other hand, Frequency Diverse Arrays
(FDA) provide range-angle-dependent beampatterns. This can be used to concentrate the
transmitted energy in a particular range-angle area, and hence provides the ability to suppress
the range-dependent interferences. The range-angle-dependent beampattern in FDA is
accomplished by applying small frequency increments between successive array elements.
Utilizing linearly increasing frequency increments generates a coupled S-shaped range-angle
beampattern, which is periodic in range, angle, and time. Focused and decoupled beampattern
synthesis can be achieved by optimizing the frequency increments using evolutionary
optimization techniques. On the other hand, non-linear frequency increments between the

elements provide a non-periodic and decoupled beampattern. Results of using logarithmically
increasing frequency offsets as well as square and cubic frequency offsets are presented.
Compressive Sensing (CS) is a relatively new paradigm within which data acquisition and
data processing are combined. CS allows data to be compressed when sampled by capitalizing
on the sparsity existing in many common signals. By doing this, it offers an efficient way to
minimize the frequency of measurements required for the perfect signal recovery. CS has
attracted a lot of attention in recent years, with thousands of scientific papers and applications
emerging in fields such as direction of arrival estimation, image processing, computational
electromagnetics and many more. The application of compressive sensing to the target
localization in both the range and the angle domains by FDA is of great interest and is
investigated in this presentation for different array structures with classical and some other new
frequency increment schemes such as random frequency increments.
Multi-carrier FDA, where each antenna element transmits multiple logarithmically
increasing frequencies are also discussed. Utilizing multi-carrier FDA provides higher degrees
of freedom that can be exploited to generate focused dot-shaped range-angle beampattern.
Convex optimization is used to find the optimum set of weights that are needed to focus the
pattern into a specific range-angle location. Also, by formalizing the problem as a sparse
recovery problem, it is possible to use CS framework to achieve a thinned FDA array, i.e., an
array that uses a reduced number of elements while satisfying the same pattern constraints.
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