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Project Title:

Development of a Coastal Profiling Float
1) ABSTRACT (new projects only)
Continuing Project

2) PROPOSAL
a) New Projects
Statement of the problem, why it is important
Continuing Project
How does it relate/contribute to MBARI’s mission and strategic plan?
Continuing Project
How does it relate/contribute to the Packard Foundation’s Ocean Visions Grantmaking policies? (See http://mww.mbari.org/oed/OED_Documents3.htm#Packard for documents.)
Continuing Project
Approach to the problem
Continuing Project
Publications (from other projects over the last 5 years)

Continuing Project
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
The following is a brief summary of our 2012 accomplishments for background.
1) Addressed the permitting issues with the Sanctuary last year 

2) Developed a set of requirements for the seagoing coastal profiling float (CPF).

3) Completed a conceptual design of the CPF.

4) Build a bench top prototype of the buoyancy engine (BE) and a test fixture that allows us to run the buoyancy engine at pressure.

5) Developed a detailed power budget model for an entire CPF mission.

6) Developed a dynamic model in Matlab/Simulink of our system including the BE control algorithm.

7) Developed a preliminary design for the CPF.  

8) We have purchased, received and tested in the test tank the Webb APEX float. 

9) We have the shore side data server configured and running. 

10)  Sergey Frolov completed the work required to allow us to use the JPL ROMS model to predict the path of deployed floats and potentially make use of advantageous currents.  

The specific deliverables for 2013 from last year’s proposal are as follows.

1) A 500 meter CPF with full instrument suite

2) ROMS predictive model application

3) Multiple float tracking application.

Item 1 is of course where we’ve spent the vast majority of our efforts.  In last year’s proposal we added the development of a test tank prototype (TTP) that is basically the “mechanical, electrical and software “guts” of the CPF” with a simple, inexpensive 10 meter housing that would allow us to do extensive testing in the tank as a way to better optimize the final design of the CPF.  We finished the TTP build last year (Figure 1) and completed well over 100 hours of tank testing earlier this year. 
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Figure 1
The primary test foci were 1) evaluating the performance of the buoyancy engine (BE), 2) development of the velocity and depth control algorithm and 3) identifying design details that might need to be refined for the sea going CPF prototype.  Along with the bench top BE test fixture we built last year, we’ve been able to refine the BE and characterize its efficiency in a variety of ways with enough confidence to move forward with the current design.   As part of our velocity and depth control algorithm development work last year, we developed a Matlab/Simulink dynamic model of the CPF physics in a simulated ocean.  The tank testing has been particularly helpful in refining that model which allows us to better tune the actual control algorithm for our desired response which emphasizes stable depth and velocity control with good noise rejection as opposed to fast response.   Some results for initial testing of the “velocity hold” mode running on the TTP in the tank are shown in figure 2.  The TTP is programmed in this test to auto ballast until a small negative velocity is achieved (about 0.05 dBar/sec), go into velocity control with a target velocity of 0.0 dBar/sec, hold that velocity for a few minutes and then ascend.  The important traces in this figure are the blue plot of pressure (depth in dBar scale on the left) vs. time and the red plot of velocity (dBar/sec scale on the right) vs. time.  The results are very encouraging for our first tests; with the actual velocity very close to the target velocity of 0.0 and less than about 1 cm drift in depth after the target velocity is achieved.  
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Figure 2
The results of the tank testing early this year allowed us to finish the design for the CPF (Figure 3) and hold a design review.  Drawings are currently in the shop and we plan on integration in Q3 of this year and initial at sea testing Q4.  
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Figure 3

With respect to the second deliverable from the list above “ROMS predictive model application”, we’ve been able to work with the tools Sergey delivered and understand how to, at least initially, use the ROMS model to refine our mission planning in the hopes of extending the CPF time in our desired measurement volume.  Examples of results from these tools are shown in Figure 4.  Francisco provided some real world input based on his experience with the ROMS model and a more accurate statement of how we might actually use ROMS might be along the lines of it will be interesting to see how our actual CPF deployment tracks resemble the ROMS predictions.
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Figure 4
The initial version of the “Multiple float tracking application” (deliverable 3 from the list above) is done.  The display is shown in Figure 5.
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Figure 5
Wayne has spent a significant amount of time on the production software and presented a detailed review of his design at the design review earlier this year.  Software testing of the production code is currently in progress on the TTP.
Additional progress includes a deployment and test of our COTS APEX float and the shore side data infrastructure we’ve implemented to handle float data.  Our summer intern, Nicholas Sohn, is almost done with modification to the existing BE bench top test fixture that will allow us to test the BE design and control algorithms at full pressure which is of course not possible in our test tank.

Significant changes from previous project proposal 

None
Publications based on the results of this project only
None
c) New and Continuing Projects: Plans for 2014
Research Activities
Engineering/technology development

The primary development effort for the remainder of this year and the first part of next year is to integrate the most important elements of the production software on the TTP and then the CPF.  We’ve been able to get a pretty good handle on most of the challenging design issues already with the TTP.  Details of how to anchor the CPF on the seabed and more importantly de-anchor is the most significant development issue we still need to address.  Our plan is to start this testing in the test tank once the production software is running on the TTP Q3 2013.  The CPF should be integrated and ready for testing early Q4 2013.  We will verify basic operations of the CPF in the test tank followed by at sea testing.  At sea testing will continue through Q1 of 2014.  At that point we will start fabrication of a second CPF with appropriate design changes as a result of lessons learned from all our previous testing.  
Field programs (detail ship requirements/deployments/diver requirements)
1) We are requesting 3 Ventana days for anchor/de-anchor testing as described above. Our plan is to deploy the CPF and have Ventana follow it to the bottom.  Ventana will be able to observe our anchor/de-anchor algorithm while perturbing the CPF (gently pushing it around with its manipulator).  Most importantly, Ventana will be able to “help” the CPF de-anchor if necessary.  
2) We are requesting 16 Paragon days to support 8 test missions.  Some of these will be 1 day missions and some will be 5 or more days.  Regardless of the mission duration, we only need 1 deployment and 1 recovery day for each mission.

Specific deliverables
2014 is the last year of this 3 year project and we expect the final deliverables to be the following.

1) Two working CPF prototypes with biogeochemical instruments ready for science missions.
2) The onshore infrastructure for managing the data from the floats

3) A set of Matlab tools that allow us to evaluate the ability of the JPL/UCLA ROMS model current predictions to refine CPF missions in order to increase residence time in our desired measurement volume. 

4) An on shore float tracking application that allows us to monitor float tracks relative to MPAs, other hazards and the desired measurement volume. 
Milestones (see personnel classification list)
In addition to hours for the CPF project team to meet our deliverables, we are also asking for the following. 
1) 100 hours of Mike McCann’s time to help extend the functionality of the ArcMapNav he has already developed to better support our ability to track and recover the CPF at sea.

2) 80 hours of EE time to review and help refine the electrical design, primarily the power conditioning, of the CPF for the 2nd unit.

	2014 Project Start Date: 
MM/DD/2014
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	June 2014
	August 2014
	November 2014
	
	
	

	Milestone Description
	Finish initial at-sea testing
	Finish build of 2nd CPF
	Finish 2nd round of at-sea testing
	
	
	

	EE
	
	EE – 80 hours
	
	
	
	

	SE
	Wayne – 400 hours,
Mike McCann – 100 hours
	Wayne – 400 hours
	Wayne-400 hours
	
	
	

	ME
	Gene – 430 hours
	Gene – 430 hours
	Gene – 430 hours
	
	
	

	EE Tech
	80 hours
	120 hours
	40 hours
	
	
	

	SE Tech
	
	
	
	
	
	

	ME Tech
	40 hours
	80 hours
	80 hours
	
	
	

	Machine Shop
	60 hours
	160 hours
	
	
	
	

	Divers
	
	
	
	
	
	


Budget justification
We are requesting funds for the following. 
1) Build a 2nd CPF with our standard biogeochemical instrument suite: CTD, O2, Nitrate, pH, Fluorescence/backscatter and PAR.
2) A modest amount of spares for the 2 CPF units.

3) Replace one Windows XP lab computer with a Windows 7 machine.

Project team
Gene Massion, Ken Johnson, Wayne Radochonski, Luke Coletti, Mike Parker
Project lab space
We expect to continue needing only Chem. Sensor lab space.
Data availability outside project team, uniqueness

Scientific data will be freely available on the floatViz web site.
Export Regulation
Does the project team anticipate any foreign collaborations or international travel? If so, please identify collaborators by name, institution, and country.

No
Does the project team plan or anticipate export controlled purchases, shipments, or transfers of items (e.g., research instruments, proprietary data, hand-carried tools or samples) outside the U.S. temporarily or permanently? If yes, please identify country or countries and indicate whether these items will remain under MBARI control while abroad or controlled by others. Will the items be exported to more than one country? Please include foreign collaborator information as described above.

No
Monterey Bay National Marine Sanctuary SESAs (General map)
Projects will need to indicate whether or not work will be conducted within one of the Monterey Bay National Marine Sanctuary's Ecologically Significant Areas (SESAs). An interactive map can be found on the Sanctuary's SIMoN webpages at http://sanctuarysimon.org/maps/sesa/. (Note: It may take a moment for the page to load, so please be patient.) To determine if your work will occur in a SESA, specific coordinates can be entered using the locator function (click on the red "target" button in the toolbar at the top of the map). If your work will be conducted in one of these areas, please indicate which area, by number. 

None
Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	X
	
	
	

	Low
	
	X
	X
	X


� 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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