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CS approach to geophysical data analysis
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CS fathometer
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CS Sound speed estimation
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CS matched field

Detection performance for two sources
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Presentation Objectives

1. Compressive sensing (CS) is equivalent in tracking performance
to the Bartlett processor for a single-source scenario using single
and multiple snapshots.

2. CS behaves equivalently to an adaptive processor. The output of
CS is compared to the white noise constraint (WNC) processor in
a two-source scenario. The scenario includes geo-acoustic
parameter mismatch, requiring each processor to discriminate
against false source locations.

* Results are demonstrated using data (SwellEx-96)



Single Snapshot compressed sensing

Single snapshot minimization problem using 1 - norm.
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Multiple Snapshot compressed sensing

Multiple snapshots (L is the # of snapshots)

A - 2
=argmin|B-sx|; + 4|x{,,
XeCMt
— a new solution for every snapshot
Thus complex amplitude of X can
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SWellEx-96 Event S5
ID 131, 23:15 GMT to ID 132, 00:30 GMT

SwellEx-96 — Event S5 — Deep Source

WNC Processor -3 dB, Max = -14 dB, Event No. 70 »«R
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Tracking 2 sources — Processor comparison

. Data source location . Bartlett processor
(Interferer with SNR = 9) £

1,100

Injected source location 2
(quiet source)

e CS computes 9 solutions
e WNCis constant at -2.5 dB

* Parameters:
* Frequency: 166 Hz

* Resolution:
50 m range, 10 m depth
20

e 28 snapshots (50% overlap, Rarse k]
using 40 seconds of data for
each event)
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Tracking 2 sources

Bartlett processor
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CS has adaptive capabilities
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* CS and the Bartlett processor yield identical localization results
for a single source using single and multiple snapshots.

* CSis comparable to the performance of the WNC processor. It
behaves similar to an adaptive processor and can discriminate

against false source locations.

* The connection between WNC and CS requires further
investigation.
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- End of presentation -



