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LONG-TERM  GOALS

Central to the long term goals of this joint project was to understand the physics of the propagation of uncertainty through the interfaces between oceanography, acoustics, array processing and performance prediction. 

OBJECTIVES

The objective of this research program wasto both develop a methodology to predict uncertainty in the whole performance prediction process and to understand the uncertainty physics of the individual components of the process. The latter provides the potential to develop methods to reduce uncertainty.  

WORK COMPLETED

The results are reported in the  year end reports of the individual  team components of SIO/MPL, Duke, SAIC and Orincon. Below is a tabulation of the final status of the results. More detail is provided in the individual reports.

· Development of acoustic/pressure adjoint methodology.

· Development of Rapid 3D modeling/sensitivity Monte Carlo capability.

· Extension of adjoint theory beyond pressure to other observables.

· ROMS configured for 600 m nested grid in SwellEx region,

· Including tidal forcing; Realizations generated from ROMS.

· Pre-assimilation studies exploring ensemble generation and nonlinearity and information content of intensity data.

· Related striation inversion with TL uncertainty; combined geo and ocean acoustics uncertainty --> detection range uncertainty. 

· Fast, analytical methods for characterizing the performance of both optimum Bayesian and adaptive CFAR detectors have been derived.

·  Analytical methods derived that approximate the ROC for optimum Bayesian detection for an uncertain ocean environment model in terms of the signal covariance matrix rank, SNR, and a signal-to-interference coefficient.

·  Recent for the multiple source SWellEx-96 S59 event using the AODS North horizontal array yields agreement between theory and real data detection performance when wavefront uncertainty and limited snapshot support are accounted for in the procedure.

IMPACT / APPLICATIONS

This expected impact of this project is to provide a methodology to provide a reliability measure to the operator of at-sea performance prediction models. Some of the research results are now being applied to the study and performance prediction of potential passive acoustic distributed systems. Rapid geophysical inversion methods was also developed. Further, the impact of array processing was addressed to the point where some of the material has been requested to be presented to the signal processing working group considering insertion of algorithms into existing systems.
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