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Motivation and objectives

Compressive sensing (CS) is useful for resolving coherent multipath in beamforming
applications and sparse channel estimation (eguallzatlon). CS also might be useful in
snapshot deficient scenarios and for non-standard array geometries.

Here, we investigate CS performance in the MFP application and demonstrate:

1. CSis equivalentin tracking performance to the Bartlett processor for a single-source
scenario with single and multiple snapshots/frequencies using the row-sparsity
constraint.

2. CS behaves similarly to an adaptive processor. The output of CS is compared to the
white noise constraint (WNC) processor in a two-source scenario.

e Results are demonstrated with simulated and SwellEx-96 data.



Single snapshot compressive sensing

Convex minimization problem using ¢1 - norm (basis pursuit)
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Multiple snapshot compressive sensing
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Multiple frequency compressive sensing

Number of frequencies Q
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* Multi-frequency incoherent cost function
subject to the row-sparsity constraint.

* The row-sparsity constraint enforces the ||
same sparsity for all frequency snapshots
in X.




SNR Localization Curves — Simulation Intro
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SWellEx-96 Event S5
I 131, 23:15 GMT to 1D 132, 00:30 GMT
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SWellEx-96 — Event S5 — Deep Source
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Conclusions =

* CS behaves similarly to an adaptive processor and can discriminate
against sidelobes. For the matched field processing application, CS is
comparable to the performance of the WNC processor.

e CS and Bartlett tracking yield identical localization results for a single source
using multiple snapshots and multiple frequencies.

* CS (using the row-sparsity constraint) appears robust to modest data-
replica mismatch and situations when multiple snapshots correspond to
adjacent range-depth cells at the expense of possible additional solutions.
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