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Title: Ambient Noise Forecasting with a Large Aperture Acoustic Array 
 
Abstract: 
Forecasting ambient noise levels in the ocean can be a useful way of characterizing the 
detection performance of sonar systems and projecting bounds on performance into the near 
future. This, how- ever, requires a priori knowledge of source positions as well as the ability to 
resolve closely separated sources in bearing. One example of such a system is the large 
aperture research array located at the South Florida Test Facility. Given local radar and 
Automatic Identification System (AIS) defined source positions as well as accurate 
environmental information, transmission loss is computed from known source positions to the 
array. Source levels of individual ships are then estimated from computed TL and the pre-
determined beam response of the array using a hybrid non-linear and non-negative least 
squares technique. Once source levels are estimated, ambient noise forecasts are formed by 
projecting the estimated SL along known ship tracks into the near future. Ambient noise 
forecast estimates are compared to measured beam level data and mean-squared error is 
computed. Upon preliminary analysis, the acoustic data suggest that radar and AIS have a 
number of untracked ships. These are accounted for by projecting a mean source level, based 
on ship class, onto extrapolated ship tracks. Once unknown ships are accounted for, we 
demonstrate mean squared error as low as 3 dB in 30 minute forecast estimates when 
compared to ground truth.  
(Research funded by the Office of Naval Research)  
 
Bio: 
Dr. Jeffrey S. Rogers has over 10 years of experience in underwater acoustic signal processing. 
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compressive sensing based algorithms for vector sensor arrays to provide a software 
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algorithms to handle high degree of freedom arrays. 


