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Abstract:

In array signal processing, sparse arrays have received considerable attention since they can resolve
O(N?) uncorrelated sources with N sensors, under mild assumptions. This attribute arises from the
property that the difference coarray (the set of differences between sensor locations) has uniform
linear array (ULA) segments of size O(N?). However, for some sparse arrays, the difference coarray
structure is susceptible to sensor failures, which could degrade the performance significantly. Empir-
ically, ULAs whose difference coarrays only have O(N) elements, are more robust than sparse arrays
with O(N?) coarray sizes.

In this talk, a theory for quantifying such robustness will be presented. This theory is motivated
by the coarray MUSIC algorithm, which estimates source directions based on difference coarrays. The
theory is built on the k-essentialness property, which characterizes the patterns of k faulty sensors that
shrink the difference coarray. Then the k-fragility is defined to quantify the robustness of difference
coarrays to sensor failures. These notions not only provide new insights into the robustness of existing
array configurations, but also make it possible to derive novel sparse arrays which own difference
coarrays of size O(N?) and areas robust as ULAs. Numerical examples for these new results will also
be demonstrated.

This is joint work with Prof. P. P. Vaidyanathan (California Institute of Technology).
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