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Monterey Canyon Sediment Tracking Acoustic Receiver
1) ABSTRACT (new projects only)
Continuing Project

2) PROPOSAL
a) New Projects
b) Continuing Projects

If the proposed project includes multiple individual projects, please list each of these projects as a subheading in the proposal. For each subheading, please address the following:

Current status of project and results to date
There are 3 major subsystems in the McSTAR project, 1) the acoustic source for in-situ performance testing, 2) the acoustic receiver for long term acoustic monitoring and 3) the shore side analysis package.  The acoustic source is wired up in its “near-deployable*” configuration and is ready for tank testing.  The acoustic receiver has completed bench testing and initial performance testing completed. The receiver is being wired now (July 28, 2008) in its near-deployable configuration.  The basic shore side analysis package using Matlab has been prototyped and will be refined with the data acquired from the tank tests.
*near deployable means the subsystem elements are bolted together and wired in something very close to how we believe they will be deployed in order to get in the tank with a realistic configuration but without a lot of resources expended.  The final bracketry and wiring will include any changes required as a result of lessons learned e.g. thermal, noise and crosstalk issues, during tank testing.

Significant changes from previous project proposal 

The original proposal specified a controller/logger for the acoustic receiver based on COTS hardware and Labview software from National Instruments that the PE had been using for years.  This approach had the advantage of minimizing development time but the disadvantage of higher than desirable power, minimal expansion capability and lack of applicability to future projects.  At the time of the proposal submission we did a fairly thorough market survey and were unable to identify an approach with a better combination of pros and cons.  After the proposal was approved the PE found an alternative solution that might be able to address the power, expansion and future applicability issues without requiring significantly more engineering resources.  The new approach used a very flexible COTS processor board optimized for low power and a software development tool chain that was had also been used by the PE and would be very familiar to most SEs at MBARI.  However, it didn’t seem prudent to burden an already approved project with the risks associated with a new approach.  Because this new approach had potential benefits outside of the McSTAR project, a contingency project was approved to investigate this usefulness of this approach for a range of MBARI projects with the McSTAR project as a specific test case.  As a result of the contingency project work, we’ve shifted to the new hardware and software and are seeing a reduction in power consumption of about 2X.  This translates to a 2X increase in mission duration or a reduction in battery weight, volume and cost of 2X for an equivalent mission duration.  In addition, the potential for even larger power consumption reductions is possible with minimal engineering efforts is a distinct possibility.  However, we are fighting the feature creep syndrome with every bone in our bodies and are not pursuing these improvements at this time in order to accomplish the defined science mission with our available resources.   
Publications based on the results of this project only
   [Click here to enter text]   
c) New and Continuing Projects: Plans for 2009
Research Activities
We expect to have and engineering deployment and the first science deployment completed in 2008.  Ideally, we will have a STED event during the science deployment that will allow us to characterize the acoustic signature associated with one sediment transport event.  Regardless of the occurrence of a STED event we will be analyzing the acoustic records for clues about the nature of the sediment transport events in the Canyon.
Engineering/technology development

We are proposing 2 new technology developments for 2009.  One to add a directional hydrophone array and beam forming to the basic McSTAR system and a second to increase the mission duration and data storage capability.  

Beam forming

The fundamental mission of the basic system is to analyze the acoustic signature of the of a sediment transport event as defined by the occurrence of a STED event.  For this mission, a single hydrophone is adequate to develop a fundamental understanding of the acoustic signature of a sediment transport event.  However, the acoustic record may be contaminated by acoustic signatures from events outside the canyon e.g., shipping.  In order to minimize this contamination, a hydrophone array with beamforming in software can be applied.  Adding beamforming to the basic system requires the ability to digitize more hydrophone signals and implement a beam forming algorithm in software.  A plot showing the improvement in directionality for an 8 element hydrophone array is shown in figure 1.  The beamforming can be done either in real time on the in-situ hardware or post processed on shore using the stored hydrophone data.  The advantage of in-situ beamforming is the potential for adaptive sampling with the commensurate reduction in data storage requirements.  The disadvantage is the inevitable loss of same information outside the detected event that may prove useful.  Some combination of the 2 approaches seems logical and we will evaluate various options as part of the 2009 effort.
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The good news is the original National Instruments system was always capable of supporting 4 hydrophones and the new system can support at least 8 hydrophones by simply adding more of the ADC modules we are currently using.  In addition, the PE has built real time hardware and post processing beamformers at his former employer and we have the required algorithms.     
Improving mission duration

As we mentioned earlier in this proposal, the new hardware has significantly more capability to manage power than the original hardware proposed for the system.  We have been able to achieve a 2X reduction in power by implementing only the basic power management capabilities.  We requested 5 days of software consulting for this year’s work and Wayne Radochonski has been invaluable in this role.  Wayne has been building low power processors for his entire career and is very familiar with the processor used in the new system.  Wayne has already suggested several methods for improving power consumption and we are requesting some of his time to pursue these tasks.
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Field programs (detail ship requirements/deployments)
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Risk matrix (development and infrastructure projects only)
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� Development and infrastructure projects must complete the risk matrix (see item #5 at the end of the proposal form).


� Not all projects will require all four titles to be filled in. Please indicate individuals only for those titles that are appropriate for your project. 


� This number should be the same number you entered on the resource requests for this particular resource.
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