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:
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Ken Smith
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Project Title:

Sedimentation

Event Sensor

(Revised Phase 1)

1) ABSTRACT (new projects only)
This is a continuing project.


2) PROPOSAL
a) Continuing Projects

Current status of project and results to date

The Sedimentation Event Sensor is a sediment trap mounted on a rotating plate, allowing the collected sediment to be automatically imaged in-situ for composition and size, and measured for chlorophyll content.
The SES was scheduled for deployment on MARS in October of 2010, but design and construction has been suspended. After Phase I proposals were submitted, the project team met to discuss all ongoing Smith lab projects that are to be completed in 2010. We concluded that the engineering resources remaining for SES are needed more urgently for other Smith projects, primarily the design and construction of a camera tripod system to be deployed in Bermuda this year as part of a field program funded by the Schmidt Research Vessel Institute.  We also need some additional time to prepare the Rover for a six-month deployment starting in November 2010. Both of these projects will require ME and EE labor. Suspension of the SES project will release 100 hours of ME (Brett Hobson) and 280 hours of EE (Alana Sherman and Paul McGill).
The current status of the SES project is as follows: Existing sediment trap hardware left over from the H2O experiment is in the process of being refurbished with new cameras and control electronics. The SES design is basically a subset of the Rover design, which uses the same computer hardware, cameras, and software. The conceptual design is complete and most of the system components, with the exception of the cameras, have been purchased. The control electronics have been bench-tested with the McLane sediment-trap stepper motor and can successfully rotate the sample plate mechanism. The software drivers for the motor and the cameras have been written and tested. A titanium battery sphere has been fabricated, and a titanium mooring frame design was completed and is currently being fabricated.

	System
	Approximate level of completion

	Electrical
	35%

	Mechanical
	75%

	Software
	60%


No unanticipated technical hurdles have been encountered that would delay completion of the project in 2011.

Significant changes from previous project proposal 

The original plan was to complete design and fabrication of the SES in 2010, and to deploy it on MARS in October of this year. Because of other unanticipated project commitments, as described above, we now propose to suspend the SES project and complete the design, build, and deployment in 2011.

Publications based on the results of this project only
There are no publications yet as we have not yet deployed the instrument.

b) New and Continuing Projects: Plans for 2011
Research Activities
Deployment on MARS in Q2 2011 will allow us to make in-situ adjustments of camera exposures and light levels. The knowledge gained from the MARS deployment will be used to set up the instrument for autonomous, stand-alone sampling at Station M in November of 2011, where it will remain for six months. The SES will supplement the conventional sediment traps and other instruments deployed there.

Engineering/technology development

The goals for 2011 are to complete the SES design and fabrication, test the system on MARS for three months, and then deploy it autonomously for six months at Station M.

Conceptual design work this year determined that a circuit board, dubbed the “Wakey” board, will be required to put the system to sleep and wake it up after a programmed interval, thus consuming a minimum amount of power while waiting for sediment to accumulate on the sample slide. This simple board is the only major non-COTS circuit component in the SES and will be designed and fabricated at MBARI. Power budget calculations predict that the SES will be able to operate autonomously for over a year on a single set of Rover alkaline batteries using this approach. The Wakey board may also be incorporated into the Rover system to reduce its power consumption and extend its deployment time.

Once the Wakey board is completed, final assembly of the SES will take place in Q1 2011 and permit software testing to proceed.
Additionally, engineers will work with the biologists to determine if the SES imagery would benefit from adaptive sampling, where an image-processing algorithm would make an in-situ determination of the rate of sedimentation and decrease the sampling interval during times of increased flux. After the 2011 deployments, we’ll have a large library of images that can be used to test such an algorithm. We want to get the instrument working reliably first, and so adaptive sampling algorithms will be developed in 2012 and will be scoped in next year’s proposal.
Field programs (detail ship requirements/deployments)
The SES will be deployed on MARS in Q2, 2011, and will require two ship days for deployment and recovery. It will be deployed again in November of 2011 during the Smith cruise to Station M, and so no additional ship time will be required for the second deployment. The MARS deployment will allow us to adjust camera exposure levels and sample collection times interactively. We will strive to keep the initial deployment at Station M as simple as possible, with the SES taking visible and fluorescence images of collected detritus at fixed intervals of approximately 12 hours. The images will be stored on a Compact Flash card in the controller and be analyzed after the instrument is recovered. They will allow biologists to resolve fine-scale temporal variation in the quality and quantity of the sinking particulate matter in the water column for comparison with surface-ocean and seafloor processes.
Specific deliverables
Completion of the SES instrument in 2011 will result in a one-of-a-kind sediment imaging system. The deployments on MARS and at Station M will yield more than 1000 visible and fluorescence macro images of collected sediment, and unique information about sediment accumulation rates. All images will be placed in the SSDS for archiving and analysis.

Milestones (see last page for personnel classification list)
	
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	Apr 2011
	May 2011
	Oct 2011
	Nov 2011
	
	

	Milestone Description
	SES ready for MARS

deployment
	Deploy SES on MARS
	Make images available in SSDS
	Deploy SES at Station M
	
	

	EE
	240
	20
	10
	40
	
	310

	SE
	120
	20
	40
	40
	
	220

	ME
	80
	10
	
	20
	
	110

	EE Tech
	80
	
	
	
	
	80

	SE Tech
	
	
	
	
	
	

	ME Tech
	20
	
	
	
	
	20

	Machine Shop
	20
	
	
	
	
	20


Budget justification
Circuit board fabrication (PC-104 “Wakey” board) – $2,500

2 sets of alkaline batteries (one for testing, one for deployment) - $2,000

Misc hardware for deployment (Ti nuts & bolts, shackles, etc.) - $1,000

MARS port fees - $3,000

Funds allocated for equipment in 2010 will be spent this year so they won’t have to be rolled over to 2011. Two items that can’t be purchased this year are the batteries (they would be too old by next Nov) and the MARS port fees, so these items have been included in the 2011 budget.

Project team
Project Manager and Lead Engineer – Paul McGill will manage the schedule and budget, and provide technical oversight.

Lead Scientist – Ken Smith will define the deployment parameters and analyze the scientific results.

Project Scientists- Charlie Paull and Jim Barry will contribute to the requirements and data analysis

Electrical Engineer – Alana Sherman will design the electrical system

Mechanical Engineer – Brett Hobson will design the mechanical system

Software Engineer – Rich Henthorn will adapt his Rover software to control the Sedimentation Event Sensor

Project lab space
The space outside the Cold Room, currently being used for the Rover, would be appropriate because of its proximity to the technician labs, where much of the fabrication and assembly will take place.

Data availability outside project team, uniqueness

Images from the sensor will be available to other MBARI researchers through the SSDS. The project team is not aware of any other system that can image collected sediment in-situ for extended periods.

Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	
	
	X
	X

	Low
	X
	X
	
	


Personnel Classifications

	Engineer - 

Mechanical Engineer
	Engineer - 

Electrical Engineer
	Engineer - 

Software Engineer 
	Engineer - 

Mechanical  Tech
	Engineer - 

Electrical Tech
	Engineer - 

Software Tech 
	Observ Support Technician 
	Research – 

Software Engineer

	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)
	(Reg)

	Jim Birch 
	Mark Chaffey
	 Dave Caress 
	John Ferreira
	Paul Coenen 
	Karen S
	Mike Kelley
	Mike Godin

	Larry Bird
	Scott Jensen
	 Danelle Cline
	Mike Parker
	Tom Marion
	
	Erich Rienecker
	Frederic Py

	Jon Erickson
	Chad Kecy
	 Duane Edgington(2/3)
	Jim Schofield
	Jim Montgomery
	
	 
	

	Andy Hamilton
	Denis Klimov
	 Kevin Gomes (2/3)
	
	Jose Rosal
	
	 
	 

	Brett Hobson
	Paul McGill
	 Kent Headley (2/3)
	
	
	
	 
	 

	Bill Kirkwood
	Ed Mellinger
	Rich Henthorn 
	
	 
	 
	 
	 

	Gene Massion
	Craig Okuda
	Bob Herlien
	
	 
	 
	 
	 

	Doug Pargett
	Alana Sherman
	 Brian Kieft
	
	 
	 
	 
	 

	Farley Shane
	
	Thom Maughan 
	
	 
	 
	 
	 

	
	
	Mike McCann
	
	 
	 
	 
	 

	
	
	Rob McEwen
	
	
	
	
	

	
	
	Tom O’Reilly
	
	 
	 
	 
	 

	
	
	Wayne Radochonski
	
	 
	 
	 
	 

	
	
	Mike Risi
	
	
	
	
	

	
	
	Brent Roman
	
	
	
	
	

	
	
	Carlos Rueda-Velasquez
	
	
	
	
	

	
	
	Brian Schlining
	
	
	
	
	

	
	
	Rich Schramm
	
	
	
	
	








� 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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