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Project Manager[1]: Alana Sherman   
Principal Investigator: Steven Haddock   
Lead Scientist:  Steven Haddock; Ken Smith   
Lead Engineer:  Brett Hobson   
              

              Project Title:                               

Self-contained plankton imager   
  

  

  

1)   ABSTRACT (new projects only) 

  

There are many systems, both software and instrumentation, that have been developed in an attempt to automate quantification of plankton from images (WHOI’s Video Plankton Recorder, U of Miami’s ISIIS, Villefranche-sur-Mer's UVP). We propose to draw upon these existing efforts and add improvements of our own to develop a self-contained plankton imager (SCPI) that can be deployed on platforms of opportunity, including piers, mooring cables, ships, and mobile vehicles. When deployed on a vertical cable, the package would orient into the current so that animals would pass the field of view in a "transect-like" manner. Basic image processing would extract regions of interest and store them to solid-state media, for subsequent analysis upon retrieval or via periodic download during servicing. Because it would not require external power or data cabling, 
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I assume this means “self-contained” which is a better term since it does need power and data storage but only internally. 

the instrument would be able to be deployed in remote locations. This system could be combined with a vertical profiler to give a picture of the vertical distribution of plankton. Since the camera system requirements of this project align with those proposed on the LST/Vertical Profiler for Ken Smith, the plankton imager will be adapted for the LST as well. Below is a list of requirements for such a system: 

  

  

2)   PROPOSAL 

  

a)   New Projects 

  

Statement of the problem, why it is important 

  

Chemical state of the ocean is relatively easy to measure with existing technology. Biology is usually represented only by a proxy for primary production—Chlorophyll fluorescence. 
  

Variety of platforms already in existence to take similar measurements via imaging. However they require dedicated ships, winches, and cables, and are expensive to acquire and operate. 
  

The system we propose is small, lightweight, easily and flexibly deployable, self-contained, and affordable. 
  

Why important: rapidly assess the ecosystem at levels above phytoplankton. Provide measurements of zooplankton dynamics in a way that can be sustained through time series without excessive labor and expense. 

  

Table of current systems: 

	Name 
	Method of deployment 
	Pros 
	Cons 

	SCPI (proposed) 
	Multiple 
	adaptable 
	limited lighting configurations, duration of deployment 

	  
	  
	  
	  

	  
	  
	  
	  


  

  

How does it relate/contribute to MBARI’s mission and strategic plan? 

  

Variety of PIs and projects: time series transects, Vrijenhoek/Harvey larvae, Ken Smith LST for sedimentation rates, AVED? Our intial imager may not meet the requirements of all users, but the system will be designed in a flexible and modular way. In this way, modification of the optics, for example, could target a different size-range of organisms, making the basic device usable to a variety of users. 
Potential platforms: LRAUV, AUVCTD, MARS, MOORINGS, platforms of opportunity (vertical and horizontal transects) 

Strategin plan themes: Ocean Visualization and Characterization and Observing Ecosystem Dynamics. 

Designing with tech transfer in mind from the outset.  
Target platforms are the LST platforms, which will be part of the CANON Initiative. 
Why MBARI: Lots of experience with cameras and imaging systems and their deployment on a variety of platforms with power and payload constraints. 

  

  

  

  

Approach to the problem 

  

Advances in photographic capabilities are driven by intenst consumer demand for both compact cameras and cell-phones. These have stringent requirements for size and low power consumption. For example, cell phones routinely include 5 megapixel cameras with unit costs for the components of just few dollars. Rather than compete with these companies, we will try to leverage off of their technology development to keep the device affordable yet capable. 
  

The system will be designed to be self contained, but could also operated in a cabled configuration, with unlimited power and real-time access to the data. 

  

External trigger is also possible through this tether port. This would allow for other creative uses such as taking low-res images and then a series of high-res images upon detection of an event. It could also be used in conjunction with the AUV or LST for adaptive sampling and event-driven data acquisitions, triggered by oceanographic features detected by other sensors. 

  

Requirements: 

Depth of field: 6-10 cm 

Size of organisms of interest: >2cm 
Area to image: depends on geometry and power, probably <2m x 2m 

Lighting type: strobes 

Adaptable to deployment on many platforms 

Onboard power, storage 

Self-orienting into the current 

System to clean lens in shallow water 

Triggered at time intervals or by depth during profiling 

  

  

b)   New and Continuing Projects: Plans for 2011 

  

Research Activities 

  

Would include imaging of target species under different illumination and resolution options. Participating in design considerations, weighing trade-offs between capabilities, user needs, and technological limits. 

  

Engineering/technology development 

  

Year 1 

1. Develop a complete list of functional requirements. 

2. Develop design concepts, including commercial options 

              a. Housing 

              b. Camera 

              c. Lighting 

              d. Power 

              e. Controller 

3. Concept design review 

4. Benchtop testing of components under consideration 

4. Prototyping design, integration 

Preliminary and Critical design reviews. 

  

Year 2 

1. Begin fabrication of Gen 1 SCPI 

2. Integration and testing 

3. Sea trials 

4. Integration on other platforms 

  

Field programs (detail ship requirements/deployments) 

  

Testing will be in the test tank and with ship time from other projects. 

  

Specific deliverables 

  

   [Click here to enter text]   
  

Milestones (see last page for personnel classification list) 

  

   [Click here to enter text]   
  

	  
	Milestone 1 
	Milestone 2 
	Milestone 3 
	Milestone 4 
	Milestone 5 
	Total Resources for each resource category for all milestones listed here 

	Milestone Date 
	  
	  
	  
	  
	  
	

	Milestone Description 
	  
	  
	  
	  
	  
	

	EE 
	  
	  
	  
	  
	  
	  

	SE 
	  
	  
	  
	  
	  
	  

	ME 
	  
	  
	  
	  
	  
	  

	EE Tech 
	  
	  
	  
	  
	  
	  

	SE Tech 
	  
	  
	  
	  
	  
	  

	ME Tech 
	  
	  
	  
	  
	  
	  

	Machine Shop 
	  
	  
	  
	  
	  
	  


  

  

  

Budget justification 

  

Components: 

Cameras: $5000 (will include more than one camera, for comparison) 

Housing: $3000 (comparison of shallow-rated options for year one. Commercial housings and raw materials. Commercial housings are around $1600 for a 100-meter rated system) 

Strobe, LEDs: $3000 (Comparison of strobes vs. LED-based approach for providing sufficient light with the lowest energy requirement.) 

Power sources  (Alkaline, Lithium, 
Controller and electronics: $4000 (Microcontroller, PC104 stack, and control electronics, 
Cabling and connectors: $2000 (For charging, control of strobe, and communication) 

  

Project team 

  

   Alana Sherman, Steven Haddock, Brett Hobson, Ken Smith, Julio Harvey  
  

Project lab space 

  

   The project will use existing lab space and not require any dedicated new space. 

  

Data availability outside project team, uniqueness 

  

   [Click here to enter text]   
  

Risk matrix (development and infrastructure projects only) 

  

	  
	Technical Risk 
	Organizational Risk 
	Tech Transfer Risk 
	Labor Estimate Risk 

	High 
	  
	  
	  
	  

	Medium 
	  
	  
	  
	  

	Low 
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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 
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[1] 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. 
