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Project Title:

Coastal Profiling Float
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
The prototype CPF is currently going through a cycle of testing at sea running actual science missions in order to rigorously exercise the CPF and uncover issues that need to be addressed.  Examples of actual science data acquired during these tests are shown in Figure 1.  Once we’ve taken corrective action to address the issue we can test most things in the test tank before heading out on the Paragon again for real world, at sea testing.  The majority of issues we are addressing at this point revolve around how the system reacts to real world events we didn’t foresee while designing, implementing and bench/ tank testing the architecture.  The good news is the state machine architecture we’ve implemented allows correcting issues to be done generally pretty quickly.  For example, we uncovered a situation where a “bellows position limit” error was detected and dealt with but resulted in the state machine not uploading the profile data from the CPF at the end of the profile ascend phase in certain situations.  The engineering log had the detailed history of what happened so identifying the issue was straight forward.  Changing the state machine sequence to ensure whatever data was available was downloaded from the CTD and logged to disk took less than a day (along with a few other minor issues) and we were back into the test cycle.  A Matlab script for extracting relevant science from the detailed engineering log file has been developed.  An example of data extracted and plotted by this script from one of 10 successive profiles run off the Paragon on 9 July 2015 shown in Figure 1.  A waterfall plot of Fluorescence from the 10 profiles run during the day is shown in Figure 2.
Mechanically, the current design is pretty stable.  We haven’t made any significant changes to the mechanical design since the CPF prototype was built.  The only change to the buoyancy engine has been to simplify the plumbing between the shutoff valve and the external bladder.  We’ve been pleased that the initial buoyancy engine control loop has been working quite well to date although a lot more in water profiles will have to be accumulated before we really can say how well the buoyancy engine is working.
We’ve been working replacing the prototype hardware we’ve used to date to a set of circuit cards designed specifically for the CPF.  The new mother and daughter boards use the same microcontroller  and peripherals as the current prototype hardware so almost no changes will be required to port the existing software to the new circuit cards.  As of mid-July 2015, the motherboard is in layout and we hope to have the daughter cards in layout by early August.  We expect to be testing the new design by the end of 2015.
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Figure 1
A major effort this year was refactoring our current software with the express goals of making it more robust, easier to test and easier to maintain.  As part of the refactoring process, we were able to get some of Eric Martin’s time for a software review and to help better engineer the software to accomplish our goals particularly with respect to taking better advantage of the inherent object oriented nature of C#, the language we are currently working with.  Laughlin Barker (a term hire for 700 hours in 2015) was specifically tasked to implement the new software design and has made excellent progress.  He revived our test tank prototype with the newly refactored code.  Testing began in the tank the first week of July and we hope to be testing the new code on the CPF prototype by the end of July when Laughlin finishes his term.
One of the tasks we had for 2014 was a mechanical redesign of the CPF prototype we’re currently testing.  The goal of the redesign is to incorporate the lessons we’ve learned while testing and just as importantly try to shrink the overall size.  We finished the redesign and ordered most of the material to build the new design in 2014.  However, we’ve been in an intensive test cycle since the middle of 2014 and had put off the final design details and build until we finish the current test cycle.  We were pleased to get some of Farley Shane’s time this year and he has been finishing the last details of the mechanical redesign and getting drawings into the shop while we concentrate on the testing.  Farley is also currently tasked with building up and testing the buoyancy engine for the new design when the parts come out of the shop Q3 2015.
We have a range of unit and functional tests built into the software framework.  Unfortunately we’ve discovered that accurately simulating the CTD behavior would require a significant amount of reverse engineering so we’ve built a pneumatic pressure simulator that applies an actual pressure at the CTD port.  We can control the pressure to simulate the actual pressure the CTD would see during an at-sea mission profile.  The pneumatic simulator currently requires an operator to start and stop the simulator at the appropriate point in a CPF mission.  However, we have made the first steps in making the simulator run hands off during a mission and hope to have this task complete by the end of 2015.

Mike McCann was able to get the Iridium SBD messages sent by the CPF after each profile into SDSS so the CPF position can be visualized and downloaded like other MBARI platforms.

We’ve been working with the CANON project, Brent Jones and Chris Wahl in particular, to help them build up 2 more CPFs for their Fall 2015 experiment. 

Significant changes from previous project proposal 

None.
Publications based on the results of this project only
None.
c) New and Continuing Projects: Plans for 2016
Research Activities
Although this project falls in the development category, we are looking at the data we acquire from every profile to ensure the data makes sense, i.e, there are no obvious anomalies that can be attributed to the CPF.  We’re automating the process of analyzing data so it can easily be ingested by the existing FloatViz package. 
Engineering/technology development

Engineering development for the last half of 2015 and 2016 is primarily continuing the current test cycle with 2 major milestones.  The first is to accumulate enough experience with the current CPF prototype to have the confidence to start testing without the current safety line.   The second milestone is to run at least one month long, untethered deployment.
Additional engineering tasks include the following.

1. Software development

a. Add the ability to use the more efficient Iridium RUDICS networking capability for data download
b. Make the existing error detection and correction functionality consistent across all our classes.
c. As mentioned above we currently have an “operator in the loop” pneumatic pressure simulator and hope to have the simulator running “hands off” by the end of 2015.  We’d like to extend our current software test framework to work in conjunction with the pneumatic simulator to automate all or at least most of our shore-side testing process.  With this capability, we’d be able to automatically run software unit and functional tests as well as inject faults and anomalous but real events that may happen during an actual at-sea mission in order to rigorously test the CPF software and more generally, the complete CPF system against specific mission scenarios.  In addition, we’d be able to use this test fixture for the kind of long term (many months) testing that is so expensive to do at sea.
d. Build a science mission planner GUI.
e. The current prototype hardware supports 6 serial ports.  The new mother/daughter board electrical design supports 12 total serial ports.  We have a prototype driver for the additional 6 ports that will have to be integrated into the existing software and tested.
f. Continue addressing issues as they come up in the test process.

2. Electrical

a. Finish testing and integrate the new mother/daughter board design.  

b. Develop an accurate energy budget for all CPF functions and instruments
c. Investigate more energy efficient buoyancy engine approaches

3. Mechanical

a. Evaluate new concepts that may significantly decrease the size of the CPF.

4. System

a. Finish the design, build and test of the second CPF prototype

b. Evaluate the efficacy of the ROMS model to identify currents that we can park the CPF in to help keep the CPF in the desired measurement volume.

Field programs (detail ship requirements/deployments/diver requirements)
We expect to do all our testing in 2016 off the Paragon and are requesting 24 days.  However, given our plans for untethered testing we’d like to request a contingency day on the Carson to recover an anchored float.  Given this is a contingency day, it isn’t clear whether it makes sense to actually put it on the schedule or just deal with the situation when or if it arises.
Specific deliverables
By the end of 2016 we expect to have tested and proven the CPF prototype to the point we can start discussions with potential commercial partners.

The complete list of products developed on the CPF project to date is as follows.

To date
1. A benchtop buoyancy engine test fixture with Labview controller

2. A benchtop CPF prototype running the go to sea software but only a subset of the go to sea instrumentation suite.
3. The initial proof of concept CPF designed for use in the test tank and shallow water (<100 meters or so)

4. The prototype go to sea CPF version A.

5. A pneumatic simulator for benchtop testing of all prototypes with actual pressure profiles.
6. Matlab scripts to extract relevant data from the ROMS ocean model to help CPF mission planning

By the end of 2016

7. The prototype go to sea CPF Version B serial number 001 and 002

8. A full benchtop test fixture for complete, long term and mission specific CPF testing.

9. A plan for commercializing the CPF.

Milestones (see personnel classification list)
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Budget justification
Given the amount of testing we’re planning for 2016, we think it is prudent to plan on losing one of our prototypes and we are requesting funds …
Project team
   [Click here to enter text]   
Project lab and office space requirements 
Doug Au was gracious enough to get us some space in the AUV lab by the test tank.  Since tank testing before at-sea testing is an integral part of our test cycle, this has made testing infinitely more convenient and we hope to continue making use of this space.

Data storage requirements (see Todd Ruston for assistance)
The standard project library disk allocation should be sufficient.
Data availability outside project team, uniqueness

All of the data we’re acquiring during our testing will be publically available through FloatViz in an non-quality controlled state.
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. Also, if prompted for a login, hit “Cancel” and then you will be able to access page.) 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. 

   [Click here to enter SESA number, if applicable, or enter "None"]   
Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	
	
	
	

	Low
	
	
	
	


� This date and number should remain the same for the duration of the project. If your project start date for 2016 is not January 1, please indicate the start date in the first cell of the milestone chart.


� 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.





Page 7 of 8

