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Research Goals and Presentation Objectives

1. Estimate the transfer function of the ocean using ships of opportunity.
2. Estimate the time-evolving state of the ocean volume in a region.

 Demonstrate workflow and results of modular signal processing
components: beamforming, source signature estimation, additional
processes present, deconvolution, sequential processing, geo-acoustic
inversion, ‘ground truths’, etc.

e |nitial results are demonstrated using the Noise Correlation 2009
experiment. Application to the Santa Barbara Channel Experiment 2016 is
discussed.
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Approach for Case 1 & 2

e Exploit information content of a random signal in noise

e Beamforming on a vessel's direct ray-path received on a vertical line array
(VLA) yields an estimate of the source signal

* known signal in noise used as a phase-matched-filter on VLA 1 yields Impulse Response (IR) 1

* Independent array deconvolution:
repeat beamforming and IR estimation
individually at each VLA

* source timing uncertainty

e Simultaneous array deconvolution:
use the beamformed signal estimated at
VLA 1 as a phase-matched-filter on VLA 2
e Same source signal (reduced uncertainty)
* requires a more complex model:
known signal with unknown parameters
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Simulation at 9 min: Bellhop eigenrays
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Independent deconvolution: 3 source signals
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Integration time: Signal needs to stay within mainlobe of beamformer (MFP resolution cell) 
At short ranges, Angle changes quicker but Signal has higher SNR (reduced integration time)
At far ranges, Signal has reduced SNR but angle changes slower (increased integration time)
Too long integration time will smear out the IR  needs quantification 

Sigma_t = uncertainty is inversely proportional to the time-bandwidth product. RMS envelope of the beam-formed signal, SNR is peak.^2 to var ratio of an IR  

Vary parameters appropriately at each VLA to maximize sigma t



Simultaneous deconvolution: 1 source sighals
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Conclusions

* Independent array deconvolution: We demonstrated that it is possible to
estimate 3 IRs individually recorded at horizontally separated (approximately
1.5 km) VLAs. Computed arrival uncertainties will be used to estimate the
ocean state.

* Processing subsequently will be applied to Santa Barbara Channel Experiment 2016.

e Simultaneous array deconvolution: This case requires further analysis to
improve the coherence of a single source-signal recorded at horizontally
separated VLAs. We will explore the Lloyd’s Mirror effects and the anisotropic
radiation pattern of a vessel.
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ID potentially requires sequential processing. A good prior should drive down the error (wiggle it in). 
ID will be applied to SBCEx16 once quality check of data is completed
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