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Project Description: This project is to add visual imaging capability as a core instrument to the LRAUV family of autonomous vehicles. The purpose of the imager is to provide a verifying visual image of phenomenon observed by the other sensors on the vehicle such as acoustic backscatter. The design of the imager is heavily constrained by the requirements of the LRAUV system and must not significantly affect the hydrodynamic, energy budget or payload capacities of the vehicle to be included as a core sensor.
Strategic Plan Alignment: This project directly supports the current CANON initiative and also meshes with several technical roadmap thematic areas and makes progress toward the “Robo Whale” concept. 
Current State of the Art: Numerous field imaging systems for plankton and macro plankton have been constructed over the last several decades, either as vertical profilers or towed sleds. The optical sophistication of these systems has steadily improved, including using laser generated holograms for high resolution 3 dimensional imaging of target water volumes. These systems are designed to quantify plankton volumes and therefore record non-overlapping continuous records. Most are directed at the smaller sizes of planktors, i.e. less than 2mm and all instruments are too large for the LRAUV. At MBARI there are three efforts underway related to plankton imaging. On the Dorado class of vehicles there is an effort to incorporate the commercial LISST-HOLO plankton imaging survey system and an investigation into an imaging system to enable AUV midwater macroplankton survey transects similar to the current ROV based surveys. Separately there is also the self contained plankton imager (SCPI) project to produce a low cost time lapse macro plankton imaging system for use on buoys, wharf pilings, etc. This LRAUV proposed project is differentiated from the quantitative survey projects in that it only records images when commanded by the AUV sampling algorithm. No attempt is made to provide the image capacity or repetition rate for continuous survey. It is designed to provide an answer of “what is out there” rather than a quantitative sample. The use of the LRAUV as a platform creates a very specialized design requirement that requires customization and camera unit costs that differentiate this effort from the SCPI goal of producing a broadly applicable low cost instrument. In spite of the different requirements there is overlap with SCPI in the areas of camera testing, lighting design and possibly the camera interface.
Scope of the Project:. The design effort will leverage from the consumer camera market, but at the high end of the micro four thirds format. These cameras have imagers with the resolution and sensitivity of full size single lens reflex cameras (SLR’s) but do not have the mirror box and optical viewing prisms for through the lens viewing, allowing for a very compact package. The format has high quality compact lenses available in numerous focal lengths.

A camera platform will be selected based on the quality of the image and the level of camera control available through the industry standard Picture Transfer Interface (PTP). This 2-year project will finish with a camera and lighting solution compatible with Tethys as a core sensor.  We expect this effort to need 1.5 FTE and approximately $20k in expenses over the period.
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